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PREFACE

Sustainatle developaiont has become one of the delining Reas of the tacaly-
Mrst century. The werld Seday feces 8 complex combination of econtmic, secial,
envircnmental, and techoological challenges Climate chanpe, envirommnental
degradation, biodiversity foss, resousce scarcily, poverty, imeguality, mpad
urhanmzation, demographic pressures, and techrodogical transformaton are
peshapie the conditeons: wnder which sociefies pursue develogmeont. These
challenges denionatrats that develapment can no longer be undersioed merely se
an increase in natenel income, industrial cutput, or economic growth, Genwine
developmment must smprove kuman well-beng, promete saczal meluson, prolect
matsral gystems, sfrengthen instinddons, and présesve opporienitie: for fubure
enerations.

Foundatiors of Swileinable  Development:  Concepss,  Principles,  Clobal
Fromewerks, and Bangladesh Perspectives has boen developed 1o provide
students with 2 syslematic and aceeesible understanding of this evalving figld.
The hoek hegins with the fundamental guestion of what developmient achualhy
micans and grudually moves from treibional cecenomic micmprctatiens toward the
broader concepts of hieman, social, eavioismental, gid sestacsable developaent.
In doing 2o, it emphesizes that ceconemic progperity iz important, but lestng
development reguires 8 balance among econommic sdvancemenl sacial wekl-
hemg, eovienmental respopsibity,  institutwesal  effectivepess,  and
technological progress.

A majier purpase of this book i5 b0 connect fhe theoretical foundafiens of
sudninable  development wib i histoneal evelstion and  contemmparany
epplications. The discusiaon therefore draces e intellectual amd assiviutions]
development of sustainabilicy throagh major istemational milestones, neliding
the Steckholm Conference, the Brundiiand Commission and Owe Common
Futwre, the Rio Earth Summut, Agenda 21, the Milleomium Development Cioals,
Rio 20, the 2030 Apenda and Seaamnable Development Coals, and dhe Pars
Agreemenl These developments dearonsteate low sustamabality evelved fbom a
predomipantly envitopmental concem into 8 comprehensive giobal framework
lax hurman develapmend,

Particulnr atteniion is given o the Sustainable Development Croals {SDGe) and
their imiercomnected  economic, social, environmental, and inssituticnal
dimensions, Rather than treating the gozls 2¢ tsolaled objectves, the hook
aicouraped sludents W0 wsderstand thedr interdependence. Poverty, aducation,
heall, gender cqeslity, cléan energy, fusiaimable mdostey, responsilsle
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consumiption, climate sebon, beediversity, instibitions, and  infernatiooal
partnerships are parts of 2 lacger development system in which progress in one
area can milluence cutcomes o many olhers,

The book also considers emerging approaches o sustsnahility that mereasimngly
nfluence povermments, busmeses, unmversities, and internzbonal organizstions:

Concepis such as ile precn coononyy, cocular ceonamy, sustzinable consumption
amd  production, climate  resilicncs, responsibe  resourée  managemicnd,
inmavatian, and sugtainahle technolegicn] ransformabion help franskate the broad
prnciples of sustinable development into prachical strategies,

Bangladesh occupiss an importan: place througheat the discussion, Sustainable
development has particular sipmficance for a country that must simultancousky
pursue sconomic tanpslommation, poverly reduction, emplovment | creation,
idustrializacion, urban developmacet, cnveronsseslal prodocten, and clinsale
regilienee, Banglodesh's capericnces and challenges therefore provide studenis
with en opparfunity fo comnect glabol theares and framewarks with realities that
they can ohserve within their own socety,

The book has been designed primarily as a university-level texibook. For this
reasan, the chapters do not rely exclusively on descriplive discussion. Concepts
are accamgunzel, where sppropnate, by comparstve explanabons, Bangladesh
pesspeciives, classroom activities, reflection questions, ndnl case sadies, key
ferms, ad chapter inzights. Thess elements are imtended 10 encourage students

o move bevond memarization tooward pnabysis, discossion, spplication, amd
crifical thinking,

Anofher impoertant feature of the book is itz connection belwesn sustainable
development and technological transformation, Conlemperary development
s imcreasingly influenced by arbificlal inlelfigencs, the Intermel of Thmaes, by
data, digital platforms, suteasation, fenewable-energy techiologies, and othes
inkavations  associsbed with  the Feurhk Indusirial Revoluton, These
fechnologies offer symificant opporiunities  for improving  prodectiviey,
environmnenlal  monitoming,  beolthcare, eduecation, pgnculture,  energy
managerment, and public sevices. Al the smme ime, techisclogicel progress
raiges impostant guestions conceming inclusion, employment, envirormental
impacts, privacy, govemnancs, and equilable access, Susizinoble development
therefare requires nat merely technological advancement, but responsible and
human-centred wehmological ransfommation,

Although prepared with undergraduats shedents in mind, the ook may also be
useful o feachers, fesearchers, policymakers, development practiioners,
business sfedents, professionals, and genesal readers secking an intredacseny bat
comprehensive understanding of sustainable developenent.



The central message of this book = smoightforward: development and
susiainobility should nod be trested ax competing ohjectives, The chalbenge
belore barmanity 15 ool o choase between econcamie progress and epvironmental
pratection, of between techoological Wnovation aand human well-bedig. Rathes,
it 5 fo design development pathwaye o which prosperisy, secial justice,
environenenial respomsibility, institutionall stremgth, and tnnavation reinforce one
amather.

It i hoped that thig boak aqll help students understand sustnmable development
not simply 05 2 set of theones or mtersabional goals, but 25 a framewark for
thinking critically aboud the falure, Ulmmadely, sustuinabiliy concems the
choices made today and the kaed of ceovemic, social, coviconmental, and
technological werld theae chaieea will leave for generations to coms.

Fraf. Dr Kad Abdul Mannan

r Khandoker Yuirsheds Farbana
Authory
Angust, 20706



PUBLISHER’'S NOTE

EMF Publishers s pleased to present Fogndations of Susioineble Develspreat
Concepds, Prnciples, Global Framewordy, and Bongladesh Perpectives, a
crmprebensive scademic fext desigred fo introdece stadenis and readers to the

concepieal foundateens, historical developmens, glabal palicy architzcture, and
practcal sgnificance of sustanahic development.

Sustainatle development has mved from the marpins of envircnmental debate
i the centre of contemperary economuc, social, educational, business, and
public-policy discoirss, The adapton of the Usited Nabons 2030 Agenda and
e Sustainable Dievelopment Goals has further demoiatrated ihat e clallenges
confronting humonity—poverty, inequality, cevironmentsl degradation, climste
change, respurce scarcity, sesinimable ecomomic growth, and  msfitutional
developmnent—cennnm be addressed independently,

Thiz wolume ppproaches suztsingble developmernt from  that integrabed
perspective, Begmning with the meaning and dimensions of development, it
guides readers skrough the evolution of sustzinable develepment and the
interiational orilestones that shaged the covecmporany susinmabilicy apenda. I
furher connects these foundations with madem approaches te ceovomic, secal,
envircnmenizl, and technelopice] fmasformaiion,

A distictive strength of the ook is B efforn to conpect global sustalnabiliny
frameworks with the Eanpladesh context, Bangladesh offers on especialby
important setbing for anderstanding sestninable development because mpid
gconoriie angd secial ranklommatien exiss akmgside sgpmificant challenges
arising  from  chesste wolperability,  pogulalion  densily, uwrbanization,
environmenial pressurss, resource managemenst, and the continuing nesd for
inclusive develppment The welyusion &f Bangladesh perspectives consequendiby
helps transform glabal concepts into locally mesningful acadermic discussion,

The pedagogical orpanization of the volume also reflects 15 primary purpase &8
3 university texthook, Chapters icorporate explanstory discussions, key
concepls, ciummparative perngectives, clasromm sclivities, feflection questions,
casg sludics, and contexnaal applications, These feabures aie iolerdied 1o support
both classroom feaching and independent leaming and to encourngs students o
analyse sustninability chollenges rather than merely memoarize definftions,

The book s also timely in orecognizming the growing relationship bBetessen
suslpinable development and fechnological innovesion. As antificial infelliganee,
afomution, detp-driven systems, smart h:chn-:llu-g:i:s, and ather dimensons ol
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the Fourth Industria] Bevolotion increzsmgly shope economes and societies,
Future development will require coreful consideration of how sechnoelogical
progress can cotiobuie o haman well-bemg, erviomnenizl sustunabialitg,
govial melusion, and responsible govermancs,

KME Publishers heleves that academic publishing has an imporan sale m
capanding seecss o knowledes amd encouraging mboemed discession of the
challenpes thet will shepe the fufure of seciety. W therefore bhope that this
volume will serve as a usefal acaclemic resource for studends, teachers,
researchers, development professionats, policymakers, and resders mterested m
understandme the foumcdations aml Deiure direciions ol sustamahle deyelopment.

The Pubfisher acknowledges the anihor's effort te bring topether concepizal
fpandations,  temational framesorks, cotlemponery sastzinabildy 1ssoes,
techaological perapeetives, and Banpladesh-spocific consderations witipe a
single educational volume,

W are plaased o makie thas work avadlable o the acedemic commpianily aid hops
thiat it will eontribue o feaching, leaming, rescarch, and consirective dialogue
on the purswit of developmert that is ecenomically wiahle, secially inclusive,
environmenially responsible, technologically adaptive, and sustaimable across
peneszlioms.

KMF Fuhlishers
Academic & Open-Access Publicking

August, 2024H
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PART I

CHARACTERISTICS OF SUSTAINABLE
DEVELOPMENT

Bustainatle development is distinguished frorn convemtional zpproaches to
development by & set of fundusmental characterssiscs that seek to balance present
developmenl nesds with lomg-tenn economeg, socl, and enviconmeaninl well-
Bengg. 1 recogniees thal development canpof be congidesed sustaimalle merely
because on economy growe of malerial living standards improve. Sustainalile
development requites a brader apd maose inlegmated approach in which
Ecenarmic ill'l.'l!-l'p-ﬂ'i!:u‘rmt'in: inc s, En'.'ir-:mrm:nlnipﬂn::nﬁm, rr::n.]mn!.'ihlc 1
of resaurees, eguily, and consideration for the Tufere are parswed simultaseaasly,

This Part introduces the sis major characteristics of susizinuhle develapment
thal provade the conceplual Tundabion Do aideratanding ko suslainabilily cen
be transleted from an absrset idea iate practical development tirking, These
charactenisiice are Lonpg-Term Thinking, Equity, Environmental Frotectlon,
Resawree Efficiency, Economic Prosperity, and Social Inclasion, Although
each churzctenstic ndiresses & particular dimension of sustmnabiliy, they are
closely intercomecbed ard ghould not be understood 2 iselation.

Lonp-Term Thinking emphasizes that development decisions should consider
nol orly ther immediate benelits bul also therr comsequences [or fulure
gencsations. Equity highliglts  falmess o the digleibution of sescurces,
oppartunities,  benefts, and  regpongibilities.  Eavironmental Protection
recopmizes that healthy ecosystems and patural resources ame cssential
Frundabions af human well-keing and sconamic achvity. Resoirce Efficiency
frcuses on schieving greater social and ecopemic value while reducing
unpeccsRaly  consumpticel of cacegy. water, matcrials. and other nanesl
resources. Economic Prosperity nckoowledges the importance of productive
and resilisnt  econodmipes  while emphaszng thal  prospenty mast he
ettveronmenially responsible snd secially inclusive, Fually, Social Inclusion
cusures that developowent oppoitunitics asd benchits are aceesaille 1o all sections
of socichy, partbcalarly those who may otherwise e marginslized of
disadvuntaged.

Togethar, thees chasscteriatios illugtrats an important principle.



Smstainable Development = Long-Term Thinking + Equity +
Environmentul Frotection + Resource EfMiciency |+ Economic Frowperity 4
Social laclasbon

The chapiers m thes Part therefure establish a framework for understanding
suslwinable development 25 an inlegroted syafem ruther than a collection of
separate objectives. Econumie prospenity camot remaln sasizinable il nanoal
pesoddroes are continugasly depleted; cnvironmental protection cannol sueceed
without social participation angd fafmess; resource efficiency alane cannot
gusrantee  sestamabibity if  valnersble populutions are  excleded; and
developmenl carnol truly be sustamable of shod-lerm gums compeamise the
op portuitifics avatlablc o futuse gencrations.

For studenis, imdesstamding these characlerisbcs 15 particulacly dmmpartani
became they provede & foundation for the subsequent Parts of this book, They
help explain what sustalnable development looks ke in praciice, while later
discussions examine ifs  principles, contemparary  challenges, everyday
spplications, Bungladesh perspectives, global evolution, and intermational
sustansabiliny frameworks,

By the end of this Pari, studenis should be able 0 wlenufy snd explain the
delining chamclesisties of sustiinable developmenl, znalves the relationshipd
among (8 econmnsg, social, amd environnsenial dinsensions, and apply these
charsctensics o real-world developmaent issues iy both global and Baegladesh
contexis,

alib



CHAPTER 1

Introduction to Sustainable Development

" kove not inherited the Earth from our arcesfors, we kave borreved i from
our chifdren,”
- Widely atiributed Matve American Froverd

Chapter Overview

The twenty-first century presents humamty with tnprecedented apportunities as
well as fomzidable challenpes. Fapsd teclmalopcal advancensen, plobalizaton,
induzirial expansion, population prowth, climate change, envirommental
degradation, ond fereaging soctal inequolity hove fundomentally transformed
ihe way sacieties 4'|.=1.r=||;|p. While econosnic PTpTEss has a;miﬁuul]y l.'rnpm'.-'e-rl
human Ievng stumdnorcs, ol hes also miensified pressire on paturs] scosyslems
and depleted pezny of the Earih's finiie reaowrces, Congequently, govenunents,
international organizations, buginesacs, and commumnitics ieereasingly recogning
that iraditionn] development models, which prieritize shom-term ceopomic
growth  withowt  sdequate  considerntion of  environmentnl  ard  socal
GCOnsEQuIEnoRy, are ni mger suslainable,

The concept of Sustainable Development emerged as a response e these global
challenpes, Rather than  opposing  econamic  development,  sustainable
developmest seeks fo redefige 00 by casuring that ccofiobnde  prosperity,
environmental protection, snd social well-being progress simultancously, [t
svocntes & develepment pathwoy capoble of mesting present necds while
sufepuarding the capacity of fature generztions 1o satisfy their own needs, Over
the  past fowr  decades,  sustsinable  developorent has evolved from o
environmenial coneern inte & comprebessive global devefopmet famewmk
that influences poblic policy, Posiness sradegy, educafion, inbzmational
caaperviian, and technoleghen] mmavatian,

Today, sustnisable development 5 more relevan than ever before. Climate
change threatens ecosvetems and livelihonds, bindiversity continues to decline
@l in alisming mie; freshwalsr scarcity aifects Fillsns of people; foed insecurity
pessesds desplie advances imoagriculiusal tecliaboesy, and rapad urbanization
placesd mmmense preasure on infrastnestune asd poblic services, At s same tnne,
the Foumb Indusinal Revolutioo-characiermzed by adificial intelligence,
rabolics, he Intemet of Things, blockchoin, clowd computing, and by data



gnalytics-offers unprecedented opportunites o addresz mony of these
chalienges throngh intellipent, dal—driven, and innevaie selobions

Recopnizing the vrpency of these issues, the United Mattons odopted the 2030
Agendu for Sustainuhle Development m 2415, establishing 17 Susizinohle
Developmenl Goals {S10s) =3 8 unbvesss] hinspriol for achieving & mose
prosporous, cgasiable, and covironmentally responsible fouse, Theie goals
inteprate eoenomic growil, secial melusion, covirenmental sustainability, pesce,
justiee, and instrational cffectivencss mio a single plebal devielopment apends
Governments, universtbes, businesses, civil sociely  organizations, and
inbernalional agencied now increasingly algn their policies and acivities wath
ilscsc goals

For Bangladesh, susfasable development 15 mal menely an academse concepl bal
& palioal peiorty. A one of the world's fastegt-prowine developang ceobisgnic,
Bangladesh foces significant challenpes, including climawe  vulneralility,
populnfion denaity, rapid whenizafion, energy demandd, waste munogement,
water pollation, ard environmental degradation.  Simubansously, national
il ves sich-as Vision 2041, Smarl Bangladesh, and the Bangladesh Delia
Plan 2100 demeasizale the countre’s conuniinscit fo micgraiing sustainable
development  with  technological  fnmovntion  and inchisnes  economic
trunsformntion

This chapter catablishes the concepieal foopdation for the entire courss. Students
wall first explore the meaning of development and distinguish ot from seonomic
growlh. The chupter then inlroduces suslzinabls developmenl, exwrnines it
hrstorcal evolution, presenis internationally recognized definiiens, discusses is
Mundamental characteriatics and pousding principles, apd explaies s sigrificance
it pddressing contempornry globol challeages, Finally, the chaprer hiphlights the
relevance of susiinable development within everyday life npd the specific
cantext of Banglodesh, preparmg siudentd for the deimiled shudy of the
Sustarnalle Development Coxls i subgequent claples

Learning Outcomes
Lpon successtul completion of this chapler, students will be able o

Crefine: development and distinguizh it foom eeouemis gromdh,

Explain  the coocept and  historical cvohutien of sustainable

development,

#  Compare intermatenally  recopnized deflnitions  of - sustainalble
devehoprent,

¥ Describe the major charactenstics and principles of  sustainable

developrient,

v o
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Analvze the impormange of sustaioabls develepment in pddressing

global challenges.

¥ Ewvaluate sustainable development practces i everydoy lile,

#  Explabn the sipnifficance of austainable development Bthe contest of
Bangladesh,

¥  Helnse sustainohle development to the Sustainable Development Gonls

(9000 and fhe Fourth Indusirial Revolulion,

1. Introduction

Deyelopment 5 among the most frequestly ased cobcepts in goonomics,
socielogy, political science, environmental sudies, public administation, med
tcrmational development, Although the term g widely used in academac
Iueralure snd pubiic palicy, s meanrg extends fGr beyond the simphe nobion of
cornantic expansion, Develeposent rofers 0 & multdomensional process throagh
which individunks, communities, organizations, and nafions improve Cheir
quatity of life by expanding cppornities, enhancing humin  capabilities,
strenpihening instrinbions, and promating equiindie access o resources

Hirtoréeally, many countries measursd development primzarily through increnses
i national meome of mdusinal pradechon. Gross Dhamestic Product (GIFP),
industrind aulpul, and per capalz moamé were considered (he prancipal mebicaiors
af sational progeesds. However, sclholam and  international  aspasiseations
gradually recopmized that ecenoosic geowth alone cannot adeguately represeat
genaine development A country may experience rapid economic growsh while
srmultuneously  [acmg widesprend  poverty, unemployment, environmental
degradatson, commuption, meguality, inadegiate healthaare, os lmited educational
opportunifics. Conscguently, contemporary developiment theory cmphagizes
improvemenis m himan well-being miker than merely incresses M scommmic
atpak,

Moedem  perspectives therefore: repard  developmem 88 8 comprehensive
fnsformasion  enoompassing  cconamic progress,  socipl  pdvancement,
envirpmmmendal  sustamatality,  mshictonal  effectivencss,  technological
immgvation, celiernl enmchment, snd tmpeoved quality of life, Development
ahould ulfimately coable mdividuals to lesd bealthior, more productive, more
seurs, and more meaningfil lives whils preserving the seclogical syslems upon
which futwre prosperity depends,



1.1 What is Development?

1.1.1 Meaning of Development

Development s one of the mast fundsmental and widely discussed concepis in
econamics, seeiolopy, political science, environmental stadies, public policy,
znd miemuiignal development, Although the term 15 frequently used i academic
Meratare, government policy  documents, and  iotermabionsl  development
programmics, there is no single univessally accepted definition, This s because
development i5 a dynamic and multidimensiopn! concept whose meaning has
evalved significantly over ime.

The word development originates from the O French desveloger, meaning "o
amamap™ or Mo unfold.” In fs broadest sense, development refors to the process
af graduul ymprovement through wheeh an mdividual, un argunization, or o
socity fealives i 0l potential. I is therefore sob mesely a dwate of schbevement
bt o continuous process of posithve ransformation,

Historcally, development was pomarily asseciated wath comomic expandgson.
Drarieg the carly and med-twentieth cennury, policymakers oficn measared 2
country's development by inereases in Gross Demestic Prodect (GRP),

industrial producten, expars, and naboeal ncome. Couniries wath hegher
esenarmic outpid were generdly regarded sz mone developed than those wAth

lower intomes,

However, expenence grmdisally demonstrmied that ceonemic prospenty alone
does ned necessarly imprave people’s quality of ke, Several covlnes achzeved
gapid economic geowth while contineing to cxperience widesoread poverty,
unempioyment,  income insquality, polifcal  imstability,  ewvironmental
degradation, inadequate healthcare, poor sducativnal epporlnities, and social
exclusion, These shservations encowmged scholass e rethink the meaning of

developament

Muslern developmient theory therefore recognizes that geouine development
exiends fir heyond economie performance, |1 encompasses bnprovements m
peopls’s capabilitics, freedoms, opporiumiiics, health, education, cnvironmental
quatity, imsttutbenal effectivensss, technokegienl imnovation, and overall well-
heing Development ix now understond ns @ comprehensive process that
ehunees hoth individoal and socetal owellare while comicing tha! natural
posources remain avaiiable for fansre genesatipns.

Censequently, development shiuld be viewed 25 o bulanced transfarmution of
ceompms, social, environmental, institutional, and bechnological sysiems
thiat Improves boman well-belng in both the present and the futare.



1.1.2 Dimensions of Development

Conternporary schiolars generally agree that development consisis of several
interrelatad dimengions. Propress moone dimension often influences the othes,
making development a holistic rather than wselited process,

Economis Developmant

Economie development cefors o the sustained improvemsat of @ couitey's
producive  capacity, incomse, employmeni  epporiunitics, fechoological
advancement, and overmll standard of lving, It invelves not oaly increasing
mitipnul weslih but alse ensuring that econamic benefils are distnboted more
edurtahly acrods socisty

Indicaters commonly used (o measire coonpmic development incliude:

o Cinoss Domestic Prochact (GERPY
e [Gross Mattonal Incomse (GXI

s Per cupile incomse

«  Emplovmens rate

o [ndustrial prodectivity

#  Labour productivity

e Expoart diversification

Feonoeie  development  provides the finmancinl  ressurces  necessary  for
investimend m edecation, healtbeare, mirasimctiore, scieatific research, and
anivireanenlal profeciion, However, ceosommic development aloie  cannol
guaraniee haman well-being.
Human Development
Human development places peapie ot the centre of the development process
Rather than asking how much wealih a country produces, it asks whetler people
etjoy lealthy, educated, productive, and meanziggful lives,
Accordmg 1o the Unmed Watong Development! Progransne (LIMIP), wisman
development focuses on eapandiizg peoples capabilines aid chorces. Individuals
shouwld have opportanitics to acquire knowledge, mainfain good  health,
participate in society, enjoy freedom, and pussue the Tives they value, The
Human Development Index (HD]) measures three principel dimensions:

s A long amd healthy Dite

Erowlodes ood education

o A gdecer stunidard of leaing

This ppproach recopnizes that peapls ate both the Genetficiaries and the driving
faree of development



Social Development

Social development refess 0 improvemenis in the qualiy of refationships,
imsgitutions, pod opportumnities within society, Ik seeks o ensare thas all membars
of snaiety have equnl nccess to education, bealthcare, employment, justce, socl
pratection, and palitical participation.

Mnrgr componenis snelude:

s Poverty recuchon

o Cender equality

«  Sogial melasion

o Creality cdocsbion

s Public health

&  Human righte

s Comemumily parbicepalion

*  Social justics
A soczally developed saciety enables all individoals w parbcopare fally in
economic, political, and culharal Tife regardless of gender, edhuiciby, religion,
dizahility, or sociocconomic hnckground
Environmental Bevelopment
Environmental  developiment emphasizes the responsthle  maagement and
canservation of naturel resoarces 10 cesure Jong-term ceological susiamabiling

It recognizes fhat economic activities depend on healthy ecosvelems and thal
environmenial degradation uitimately threatens buman development itzzlf

Eey obpeerives include:
*  Copstrviog biodiversity
e Hedocmg pallution
#  Protecting forests and wetlands
s Sustawinuble water managerent
&  FRenewable energy adaption
e Climote change milgzion
#  Efficient resource uiilization

Environmental development enswres that eoonontic growith does toed compromise
the Earth's scological carmying capacity.

Instfmational Development

Srang insttationy form the hackhone of sustmnehle development, [nstiubional
development ivolves sirengthenmg  governance systems, legal frameworks,
public admintstration, Banspasecy, aceawntability, and policy imalementation.

4



Well-fanctioning msnfubons promete:

#  Enle of low

e Cpeand goweriance

= Anb-cormiplion measures

o Effective public services

Evidence-hoesed pobeymeking

®  (Citizen participation
Countries with slrong mstitetons generally wchieve moere sustonable and
incluaive developement outceonscs.

Technnlogical Development

In today’s Enowledge-bazad economy, technolagienl development hoz become
an  mespensable  dwmension of naboral progress. Advances n diygital
wehnolagies, attificial intellgence, biastechnolagy, robolics, reniewahle eocegy,
and advanced mamufectuning bave barsformed economies amd  socieiies
warkdwide.

Techimolopical developmiit confithuies by

v lpcreasite produetivity

= [mproving healthcare delvery

e Enhancing edwcatiosal aocess

»  Bupparting emronmenial moniboring

=  Promoting digital govemnance

»  Croaling mew madusines und cmployment opporfun:bics

In the context of this course, technelogical development fermes the foandabion of
the Frurih Industrial Revolotion, whick will be discussed axiensively in the
secand half of the semmester

1.2 Growth vs. Development

In everpday conversatiom, the terms growth and development are aften nsed
interchangeably, Newspupers may report that a country's econarmy 15 "growmg,”
while policymakers claim tiat the sation 8 “developing” Althoupgh these
expressions appear gimilar, they repregent two fusdammestally different concepls.
Understanding the distincfion betorcen growth and development e easentind for
studying sustainable development because sustamable development emphasizes
quality af progres, not omarely quantity of preduction.

Econpmae growih 15 gencrally associated with measurable increpses 1o outpost,

mewme, or prodicclion. Development, on the olher kand, represenis a brondes

ransfonnaioen hal eproves people's gquality of e, strenpibens msbiietions,

promotes sociel justice. protecis the eovironment, and expands human
I



opporunitizs. Therefors, growih may coniribute fo developmient, bar mroath
glome does oot punraniee develapment.

Thiz distinciten has becomes increasingly miperang in the twenay-firs cenfery as
countries seek to achreve prosperity without deprading natural ecosvsiems of
wideming sociel negrahlies

What is {xrowth?

Growth refers v a quantitative iscresEe o ccopomic acivity over time. [t is
uaually resnsured throogh indicators such 25 Gross Domestic Praduct (GREP),
Giross Matenal Incame (GNI), mduastrial production, exports, investrment, or
emplovment, When these mebcators increase, economisls generally descrbo the
GoLNAnLY &8 caporiencing pesitive growil

Fronme growih reflects an expansion wn the prodechion of geods and services.
I dscates tbat more wealih s beine ceated within an cconomy. However,
growth docs mod reveal bow that wealth s distributed, whethes it improves
peoples lives, or whether ot 15 achieved in pn environmentally responsible
FrATnEST,

For example, a conpiry may expericnce an annaak GNP growih rade of § percent
becase of increased mdustnnl production, 1T this growth 18 accompanied by
psing  pellution,  walening  ncome  megquahiy, poor healiheare,  and
envircnmenlal degradatian, the country may be growing ecommnically without
gxpericncing ponding developrent.

Thus,
prowlh snswers the guestion: " How much mare is heing prodoced?”
What is Development?

Developmment 1s 2 qualitadive and malisdimensonzl process that imaroves haomsan
well-being. I encompasses eConomic prospenity, secial inclusion, environmental
sustpinability, instituiional effectivencss, technelogical advoncement, and
improved quality of fifs,

Unfike growih, development foouses not only on increasing national wenlih but

lse on ensuring that the benefits of progress are shared equitahly amang all
mmiembens ol society while preservang ntalurel resources For fulure genermbans,

Nevelopment thersfore answers bronder guestions:

»  Are peaple bealthier?

e Are ckildren recsiving quality educationT

» [z poverty dechiming?

*  Auae nstural sesowrces Belkg profecied?

= Are instibitions becoming more fransparent and sccoaniable’?
o



»  Are [ure pemerabions able o enjoy the same opportizmities as the

preserl peneration?

Censequeently, development measures progress nal only through econemic
atatlsiies bul also through improvements m hunsen capabilines, socal jeaice,
etvironmeeial guality, and instifutional strength.

1.1.1 Key Differences between Growth and Development

Aspect Econamle Growth Development
Mature Lsantslative Chaantiative wigl qualitative
Pritiy ot [nerense in production and Improvement 10 overall buman

income
Mepsurement i

Ime Horzon Often short to meshom tern
Environmental May ignore environmental
Consideration impdcts

sucial Limited

Comnsederation

Erstripufion of

Bemefits My be ancoual

Proshuce more woxxds and

Dbjecuve '
SEIVICSs

Sustainahility ™ot necessarily sustainable

CDP, G, madestnial outp,

will-being

HDE, education, health,
equality, sustamability,
governange, and economic
intclicators

Leng-term transformation

Integrates environmental
sustainakility

Central component

Promotes equitable distribution

Improve guality of lifie

Sustninabitity is fundemenial




1.1.2 Mustrative Example
Comaider two hypothctical countriss
Country A

eGP prowes By 9% annially.

#  Farests are cleared rapidly.

o Adr pollutien increasca.

*  [pcome inequality widens,

#  Acceds o healthedrs remaies limited.
s Witer guiity defeniorates

This couedry demonsirates economic growth but nob necessarily sustainoble
development
Country B

# 0P grows by 5% anmeally

= Henewahle energy use expamés.

e Liniversal prmary sducation is achieved.

v [ublic healtlscare improyes.

#  Poverty declines steadily,

e Forest comservalion programimes succead.

»  [igiial lechnologies improve povernmenl services,
Although Country B grows more slowly, 0 experiences  highor-guality
development  beczoze  economic  progress 35 accompanied by social
advancement anid epvironmental prodectin

This comparizen ilfustrates that the quality of growth matters maore than the
speed of growth

1.1.3 Growth without Development

Higtory provides oumessus conmales of courtricd that achieved rapid coonsmic
expunsian while fmlmg fo imprave overmll human welfare. Soch sbiatiens are
aficn churactenzed hy:

»  Rasing envisonmental pollistion

¢ [mcreasing incoms megquality

o Lliban congestion

#  Resource depletion

e Corrupbion

»  Foor lnbour conditions

e Limited aceess o quality sducaton sisd healzlcare

1l



These cxperiences demonstrate thot prowth aloes conmof puarantes sustaimable
prospeTiiy

1.1.4 Development without Rapid Growth

Conversely, some countrizs have achisved remarknble: improvemsniz n
education, healthcure, gpovernance, and environmental protection  despile
pelatvaly modest ceomommic growth. Thaoagh effective public policies, eMicient
instidutions, and invesimoeis i human capital, Qese ceunirics have signilicastly
improved their ciizens’ quality of life

This slesarates thar development depemds wol caly oo the ameunt of wealth
penerated har alss on hew resources are managed and distributed.

1.1.5 The Relationship between Growth and Development

Girosth and developrcat ste closely related but not ideatical. Ecomomic prowtl
aften provides the Snancial resources peceazary for developmens by generating
employment, increasimg govenmment revenue, ad encpamging invesiment
However, development reguires thet these nesources he used effechvely
improve eduszlion, healheare, mirastsacione, envirenmenial pootection, and
social welfare.

This, sconamrc growth can be viewed as o means, whereas development
pepaeseitts the broader goal Susiaginable developoment integrates boilh by
CHCRUrAging sconemic pregress that s socially Inclusive, envircnmentally
responsible, and econamicaliy resilient

1.3 Bangladesh Perspective

Banpladesh has achicved mpressive ccosomic growth over the past owoe
decades, supperted by the ready-made garment industry, remitances,
apricuftare, and expanding service sectors This growwth has conbribobed o
poverly reduclon, omprovements in Ll expectancy, and moszased  school
enralimesil.

However, Hangladesh conbmies 1o face sigmbicant development challenges,
imclueling:

e Air and water poliubios

s Traffic conpeetion

e Plagiic wasic

s Climnte valaemakility

¢ BRapid whanization

L F'I'I:ﬁ!il.ﬂ'-l! £ HHII.II.HI TERDUTOES

& [peome inequaliny
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» Yotk unemployment m cerlam sectors

These challenges heghlight the impartanee of monng beyond growth toowvard
sustainable development, where ecopomme progress s bolanced  with
aviremmmenial conservalian, social melusion, and teclmologieal movalion.

1.4 Classroom Activity
Activity; Growth or Development?

Waorking in emall groups. classify cach of the follewing as primarily 8o indicater
of cconnmic growth, development, or bath, hastify your answess

Indizator Growth Development  Baoth
GDP increases by 7% m o o
Litcracy rate improves o u| m
EBolar encrgy adoplion expands o | =
Infarnid morialidy decimes i a| i1
Indusirial production incresses 5 = =
Air pollution decreases o u| 1
Ttemet aocess expands nmatisnwide o u| o

1.5 Chapter Insight

The diztinetion between growih and development is ceniral o understansding
suslainable dewvelopmens, Whils growih  fecuses oo producing  mare,
development teouses an fiving better, Sustainable develepmunt combings these
perspeeiives by prosmodms cooramie progross thit enbances human well-besng,
pratcels (e enviromment, and prescrocs oppocienitics for fubure pencrations.
This meprated understanding fonms the conceptual bridgs 1o the nest aection,
where we examing the emergence and evalation of the idea of Sostainahlc
El-t'lﬂﬂuprl:ll,-.nl wself,

Koy Terms: Growlh, Economip Growth, Dievelopment, Humian Thevelopmens,
Sustainahle Development, Gross  Domestic Prodiescr  (GEP), Tlusmen
Preyvelopmenl Iuces (HDEY, Quality of Life, Social nclusion, Environmental
Sustainatilicy



Reflection Questions

L.
2

3

Wy i sconomde prowth aleae nsuflicient we mezsare development?
Flow denes human development diffis from ceanoms developmen?!

Can & counlry  acheeve high ODPF while remaming  socialby
indeslevelopad? Explant with examples,

Why are environmental ond institutionn] development morensingly
consadered essentin] companents of national development?

In your opimion, which dimension of development 1= currenily the
prentest challenge for Bungladesh, and why?

L3



CHAPTER 2

Human Development

For many decades, econpmists believed that increasing matonal income and
industrial prodiection were safficient indlcators of development. Governments
conesmiraied on expanding Gross Domestic Prodoact (G0, incrcasing cxports,
building induatrics, and improving infrastructare. Althouph these cfforte
cantribated o economie progress, they did nol necessanly improve penple's
lives. Mony coumtnes experienced rzpid econemic growth while milbiong af
peaphe coniinued te suffes froan poverty, malnutniien, poot beabtbeare, iy,
ancrsploymicel, discriminetion, and lnibed access 1o bagic services.

These nealities encouraged scholars and migmatonal orgamdzatiens o reconsides
the meaning of developoent. Instead of asking "How muoech wealih does a
country produce ™, shey begas asking " How well de peaple Hve?™ Thiz shift
marked one of the maost significent inleliectizal transformafians in development
stuclies und bed b the ernenpence of the concent of Huaman Develvpment.

Human development recognizes that people-pot income, indastries, or
technolopy-are the iroe wealth of 0 nution, Ecoromic growth is valuable paly
when it expands psopie's lreedoms, capabilibes, epportusises, and suality of
life.

2.1 What is Human Development?

Hurnan development 5 a8 process of expandimg people’s freedoms, choces,
capabilities, and oppostundties o that they can lee healthy, educated, productive,
aecune, andd meanmuiul Hves.

Linhke trditronal development theories that emphasize cconamic outpat, buman
develdopnent places amadividuals @l fhe centre of tho develapment process 1L
argues that developenent should be messared pet owly by bow muck & country
produces but also by how effectively it erables itz citizens o realizs their full
perteneal

The Uniied Natiens Development Programme (UNDF}F defincg human
development as:

"The pracess af enlargping peopde's chelfved By eapanding fede capefalities emd
Frewcdame "

This defmition emphaires that developinent B fusdanentally shoutl cesaling
oppertutities rather than merely penstating meome,

14



2.2 Historical Evolution of Human Development

The tlea of homen development evolved praduslly throuehout the fwenbeth
cemtury.

During tha 1950 and 1960s, development sconamisis pnmanly  evidisabed
nationil progress using mmedicatods sueh as GOEP grovals, idusteiabization, capilal
invesimend, and labour produclivity, These measurcs were elalively casy to
calculate and compare ncross coublries. However, they often failed o peflect
peaple’s actuzl Indng combiions

By the lase [970g, scholars ingreasingly recopnized that high economie groath
could coexist with widespread poventy, poar healih, envirenmental degradation,
amed uneoual aocess o cducation. This realizmtion prompied calls for a broader
understandaie of development,

A matjor brepkthrough come in 19940, when the United Nations. Development
Prograame (LNDPF) istradisced the Hustan Developaent Heport. Uisder the
intelicersal leadership of Mahbuob ul Hag and with substostial centibations

from Professor Amartya Sen, the repost propased o new framework that ghifted
the focus of development from national income to human well-being.

Since then, the Harman Development Beport bas been published anvually sed
hns become ome of the world's most influsntind assessments of Elobal
ﬂl:'l.'r:]n'pmznl:

1.2.1 The Capahility Approach

Cine of the mast influentin! theerebeal foundations of human development is the
Capability Approech, developed by Nobel Lavreate Professor Amartyn Sen,

According b Sen, development shonld be emderstpod as the expanzion of
peaple’s capahilities rather than merely increasing their income, Capahilities
pefer o the real Freedoms that mdsadieals possess o achieve the loves they value.
For example, tao indiveduale may eam the same meome, bt iF one has aocess
by guitlaly edueation, healibcane, personel secanty, and equsal apporiunities whele
thie o does woy, tedr sctual capabilittes differ sipnificanily,

The Capability Appraach theretore emphusmees;

e Freodom of cholce

¢  Educaiion

e Cipad health

s Fersonal security

e Pulitical pariicipation
#  Social imclasion



»  [oomarmc ugporlunly

& Humon dignity
In thes perspective, eomse 15 oot an ead e dsell bul o means Tor expanding
human capabilitics.

1.2.1 Dimecnstons of Homan Development

Hupan  developoient  comsisis of severd  interconiected  duanensions  that
collectively lmprove human well-being:

Health: & kealthy pepalation forms fhe foumedaton of sustainable developmenl
Good healilh enablea ndividizls te leam effectively, work productively, amd
pariicipate sctively i secicly,
Indicatess imchede:

o Life expectancy

*  Infant maortality

#  Matemal hezlih

s Access by heahhcore

#  Pufrition

= [Nigesde prevenbnn
Investments in healthoare improve both individus] welfore ond  national
prodichvity:
Education: Education expands knowledge, skills, creovivity, and  eritical
thinking. 1t empowers individuniz to make informed decisions, participate m
demseratic processes, and adapl 1o clangng ccoromic condilion

Educational development mclades:

s Literacy

e School orroloeens

*  Years of schooling

¢ Higher cducation

s Technicnd and wocational edication

& [Dhigital literacy

w  [Lifslong teaming
Education is particularly important in the era ot the Forth Tndustrial Revelution,
where technological change continuously reshapes lz2bour markets.

Btandard of Living: A decent sandard of living enables individuals o satsshy
their basic needs while pursng persone] and prafessionn! pspirations
This dimensbon inchudes:



s [ncome

= Employmens

e Huousing

#  Fond gzeurity

e TramsporiEion

»  Ensrmpy access

e Finapcial ioclsion

Feonomme resvarces should ultimately mmprove people’s quality of hie rather
than merely Ineseasing natianal wealth

Hamen Development Iodex {0} To messure homan  development
svslomatcally, the Umited Motons Development Programmic inbroduced e
Human Development Index {HI} o 1990,

The DI combines three fundamental dimepsions wio o single compasite
indicator.

Dimension Inidicator
Health Life expectancy &t hirth
Education Expected years of schooling and mean years of schooling

Standard of Living Gross Nationsl Income (GN]) per capita

Countries are generally elassiGed mio Tar categories;

e Wery Hegh Huosa Developiment
w  High Haman Thevelopmuent

o Pdediom Human Development

»  Low Human Developmeni

The HEY provides 8 brosder and more balaoeed assessment of development than
GIP alone because it meorporates both ecomemic and secial dimensions.

Human Development and Sustalnable Development: Althougl husmmas
development and sustainzble dewvelopment are closely related, they are not
identical, Human development focuses pomarsily on mproving people’s lives
foabey by expendmy  ther cepabibities und  opporuniies.  Sustunshls
developnent goes one glep ferther by epsuning that these inprovements can
continue without compromising the ability of futare generations o mcet theic
awn oeeds,



In ather wards;

»  Human Development asks: How can we improve peapile’s fees?
e Susiainable Development ashs: How can we fmprove peapile’s Hees
while profeciing the resources and opporiunities of fidure gereralions?

Thiss, sustammable developament bueilds upan the prncipies of boman dayvelopment
while integrating enviponnsstal atewardehap and long-teim regpansgibility.
Homan Development in HBonpladesh: Bangladesh hax made  sigmificant
progress mo humas develepaeent over recent decades. lmprovements m Life
expectancy, primary edwcation, maternzl and child health, women's participation
i ducation, and poverty reduction bave contributed 1o nafable advancee in
averall humon well-being,
Hergeever, important challenges remiain:

s Chumahty of educntion

e owtls ubennployie

& Lirban-ruml dispanibes

e Apeeas tooguality heslilcare

»  Malovintion m vulnembie commumitics

¢ Environmental pollution affecting pubilic bealth

= Digsal inequality
Addressing  these challenges reguires  iotegrated  policics  that  combine

mvesiments in peaple with sustzinable ecanemic growth and environmental
pratection,

2.3 Classroom Reflection
Think-Fair-5hare Activity

Disciss e following question with & partner:

IT Banglodesh s GOP deubles over ihe next fen years, will ihat antonatieally
guarantee liigher buman developarent? Why o whiyv mot?

Sradents should justify ther responses usimg examples related o education,
healtheare, employment, gender  cguality,  environmenial  quabity, and
BOVEITIANCE,
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2.4 Chapter Insight

Hurman developiment tansfoemed the way the world undersiands progress by
placing pecple at the cepirs of developmient. Rather than viewing sconomic
grovath as the ultimats objective, it recognizes thnt trug development sxpands
human frestdoms, capabilites, snd opportusinbies, Susizinable. development
exiends this visicn by ensunng that improvements mo buman wesll-being are
acluicyved i ways chat preserve enviroumental listeprity and secure the welfare of
Future. genermtions, Understanding human development therefore provides an
essential concepiual bridge 1o the study of sustamable development,

Koy Conceptss Human [Development, Human Capabilities, Capability
Approach, Freedom, Human Well-being, Human Development Index (HDI),
Fducation, Healih, Siandand of Livmg

Reflectinon (Juestinns

[, How does the concept of bumaon development differ from a4
purely income-based understanding of developmant?

2, Why are people’s capabilities and chosces central to the human
development approach?

i, How docs thee Capabilidy Approach help explain diffesences
hmnan wizll-being?

4. What are the major dimensions of human development, ami
how ume they mterconnecled?

5 Can econgmic growth oeeur stheud significent aprovenent
i buman developatet? Explain

G, What should Bangladesh priositize 1o fmprove human
development in the coming decade?



CHAPTER 3

Economic Devel opment

Feanpmee development 1 ane of the central pillars of national progress snd an
indispetsahie component of sustamable devebopoemt Every society secks to
improve the cconomic well-being of s citizens by coeating employment
apporbanifics,  incheasing  productivity,  expanding  indusiries,  Improving
mfrastructure, and raising standands of Tiving. However, ecomarmnic development
extends Far heyomd the smple accumilotion of wealib, 1 represents o
canprehensive rensfomesben of an economy thal enbances productivity,
strengthens institations, cooourages innovation, reduces poverhy, and improves
the quality of life for all eitizens

Historically, cootomic development was ofter equated with coononuie growii
Cpuntries that ochievad high rates of industrial produetion, exports, or national
income  wers considered  ecanomically  devefoped, fheer frme,  howeves,
ecomarmisks Tealized that incrensed productton wlone could not puuraniee
praspetiy. Eeomemic developoent must also ensure hai the henefils of groath
are distributed egaitzbly, cmployment spportunitics are created, and ceokomic
gelivifies remain smvironmentally sestamahle

Today, eeosmnic developmet 35 uadarsiond as & long-teun process of siuciral
fransformation  through  which an  ecopemy  becomes mors  productive,
diversified, technologicully advanced, recifient, and inclusive. In the em of
glohalieation and the Foardl [ndusinal Bevalotion, cconomic developinent
increasingly  depends on moovation, keewledge, digoal  techeologies,
emtreprencurship, and sustainable resource managemsnt

3.1 What is Economic Development?

Ecopomic develppment refers to the sustained improvemsni inon oatioa's
ecomame capacity and the overall well-bemg of s people through imcreased
prodectvity, bigher mennes, technolepical peogress, siruciwral fransfonmation,
and equitable distributon of resources,

Unkike scomamae growth, which measures anly the ipcrease in owlpit, econamic
developmicnt considers the broesder guality of econoimic progress. It seels w
answer questions such az;
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Are sponomic activilies environmeially responsibie?
Can frture generations continue to enioy sconamic prosperity™

¥ Are mors peapls emploved in productive jobs?
¥ Has poverty declinad?

¥ Are indusiries bsooaming more mnoyvative'?

# [ mcome dissribused faisly?

>

=

Thues, ceonetric developrmont is concersed not only witl producing more, but
also with producing hetter, distributing fairly, and sustaining prosperity
over Hme.

3.2 Objectives of Economic Development
The primery oljectives of coonommic developasent include:

Eni:rem-iug MNutional Imeome: Hepher nutiana! meome enhios govermments by
wvest o educstron, healtheare, amsportation, public. sesvices, schenific
reseaich, and environmental profeciion

Reducing Poverty: Boonome development mims o éxpand eiployinent
appoiuriiies and nprove hoesehold inconses so ket ndivedaals can mect deeir
basio needs and enjoy a decens standard of tiving

Creating Employment: Caso of the principal goels of development is fo geaeralo
prodective and decent emplovmient epporbunitics for an expanding labour force.

Improvisig Productivity: Prodoctvily sefers o prodscmg moce outpul with the
sam of fewer resources. Techaological lenovation, edwcation, apd improved
management pracizees sipnificantly incrense productivicy,

Indusirial IMversification: A resilicwn cconomy  depends oat divessified

industries ratfler than excespive reliance en o single sector Diversificalioo
reduces econgmic velnerability and promotes long-term stabilicy,

Enhanclng Technoelogleal lonovation: Innovation drives competitiveneas by
improving products, production processes, and service delbvery, Countries
mvesting in research and development generally achieve faster and more
suslatable econommie progress.

Pramoting Inclasive Growth: Uconomie development should benefit all
segmenis ol society, incluling women, ruml communibies, persons with

disabilicies. and economically disadvartazed proups.
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3.2 Charaeteristics of Economic Development
Eeanomic development possssaes several distinciive characlerstics.

Stroctural ‘Transformation:  Ecanomic  development  involves  shifling
resources fram lowsprodectivity sectars o kigher-productively sectoss. Many
develoring countries gradually sbove foom agrculticre-based econones oward
manufacturing and gervice-baged economess

Rising Productivity: Advanced moeduceton, techaology, mfrastmeciore, and
mianaEcrment improve labour prodectivity, ecnabling workess 10 produce more
goods and services with greater efficiency.

Teehmrogical Advamcemment: Modom ceomorties incseasingly depesd on
inmavaiion, autemation, amificial intelligence, digital platforms, Folechnolegy,
renewable enerpy, and advonced manufaciunng technelogies,

Insfitational Improvement: Efficient  public  institufiens,  framsparent
governnnee, sound legal systems, and effective economis policies create o stable
envirpnmen for mvestment and entrepreneurship,

Improvement in Living Standards: Economic development ulimaiely gecks
s improves peoplie's lives by increasing income, expanding acoes 1o healthenne
amd educatrom, mmproving bousing, and srengtheming social protection

3.3 Indicators of Economic Development
Economiste use several indicatons to assess the level of economic development
IndEcator Purpose

OGP per capita Measires average econamic oatpul per peeson

Ciross Matiomal Tncome (GMNIDY Measwres natioonasl incorme

Emplovment Riste Indicates Inbour murkel performince
Paverty Rale Measures economic deprivaiion
Inflation Rate Indicatss price stability

Industreal Chutguar Reflects manufaciunng poerformance
Labwris Productivity bleasires production efficency
Export [Hversificntion Indicates economis resthence

Reflects investment in iransport, energy, and

[nfrastructure Development T
commmunication
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Mo gingle indicater can fully copbure soonemie development; therefore, multiple
measeres shoull be considered iopether

3.4 Economic Development and Sustainable
Development

Econopee development 8 one of the shiee fusdamental pillars of sustainable
development, alongside social developmiont ond envirenmental prodection.
Hivwewer, ecanomie development should oot acour ag the expense of mintural
eciEy e or $I.'|-.'.II| :qu.il!].r.

Acsusininatle sconemy seeks fo;

#  Iperesse preductivity while minintizing covisonmental damagpe.

®  Promete repswable epengy instead of excessbve dependence on fossil
foels

Encourage respansihle consusnpion el production,

Bleduce waste throweh circular ecoimy practices.

Creperaie green cipioyment opporiunitiee.

[mvess in environmentolly frisndly techiolomies.

I dlais comtent, coonotic development becomies 8 means of achicving leng-term
prosperity rather than shor-term ficascial pain

YWYy

3.5 Economic¢ Development in the Era of the
Fourth Industrial Revolution

The Fouwrih Indudrial Bevalution 5 fondamenizlly seshopma the noture of
econoptie development. Artificial ntellgence, whotics, clood compuiog,
blockehain, big data apalbytics, additive manofactacing, and the Inteovce of
Things are mmnsforming produciien syslems, business models, and lebour
markets.

These technologies creale spporiuniies bo:

#  [neresse indostrinl productivaby,

e [mprove public sesvice delivery.

s Strengthen financial mclagion,

e Enhance agioelieral cfficicney theongh precision fanming.

»  Suppor smart cities and digial povernance

e Expand access wo educaen and beabhbeare teroagh dignal placfornms.
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At the same fime, techknologicnl changs presents new chollenges, inchading
warkforee displucement, dagital inequulisy, cybersecunty risks, and the need for
continuous meskillmg,

3.6 Economic Development in Bangladesh

Bangladezh has expenienced remarkable coomomic progress over recent decados
Sustained GDPF prowth, the exponsion of the ready-made parmest industry,
growth m remmittances, improvements 1o agncultural productivity, and the rapad
developmient of the serviece sector hove sigmificantly contnibuted 1o fabioral
development

Mape achiovemenis mchade:

o Beddctian in exXireme povery.

Expansion of espor-orisnted industries.

e [omproved transpoctation afmsleoacioe,

#  [nereased slectricity nocess,

e Crrowih of the dagital economy.

»  Expansion of mobike finapcial services

#  Hizipng poeticipation of wonten 15 the labowr foree.
Despue these schipvements, severzl challenges continee 1o influence long-term
somaante development:

e Fhigh dependeisce on a bndbed mumber of exgort prodacis,

*  Youlh unemployment and skills musmaich

#  Enviroumental degradatiodn associated with (edasteialization.

s Climate-related economac vulnerabibisy,

o Lrban congeition,

o [ncome inequaiity,

e Limited investment in vesearch and mnovation,
Addressing  these challenges  reguired  policies that  inlegrabe  ecomemic
competitivences witlh coviropmental sustaimabilicy, socdal Beclusion, sl
techiological pdvanosment,



3.7 Classroom Activity

3.7.1 Think-Pair-Share
Warking with a pariner, discess the Tallaweoe gueation:

Can 8 country hecome economically developed without investing in
educalion, techilopgy, and fnovalion? Explain vour answer wasing
cxamples,

After the discussion, cuch group presents ene key argument 1o the class,

7.7.2 Mini Case Study

Case Title: Bangiadesh's Ready-Made Garment Industey: Ecopomic
Success and Sustainshility Challenges

Bengladesh's readv-made gormeni (BMG) industry has bepome ome of the
largest contributors 1o nutsnal economie growih and employment. The sectar
hus penerated mllions ol jebs, particwlacly Tor women, merensed expuori
caritings, and suppoticd poverty seducion

Heovacever, mapid imdustrinl expansion has alse mised concerms regusding:

s Workplooo saficdy

= Environmental podlution,

s Witer consumplion,

¢ Chemical wasie management,
e Laboear naehes

& Enerpy efficiency.

3.8 Chapter Summary

Econome development 15 & multibmensional procoss that cxtends hoyamd
incrcases v national meome. 18 sceks o mnprove prodoctivity, employomens,
inmcvation, Dsstitutional quality, and living standands while ensuring that
SCONOMic progress is inefusive ond envioonmentally responsible. In the twenby-
First centbury, sustsinnbie coonoTmo -lje'.-'clnpmml: imcrezsnply d-l:p-l:mb: om
kovwledge, technological dnpevadion, good govemance, aml responsible
resoarce manggement. The ensergatos of the Fourh Industrial Revolution
fumber emphasizes that huome economie competitiveness will be driven not enly
bw capital and Jabour bat pl=o by digital fmnsfermaiion, artificeal nielligenee,
and continuous fnnovation,



Key Terms

Economts Devslopment, Producisvity, Stuctuszl Transformation, Leclogive
Growth, Innevetion, Dhivessification, Sustainabie Ecompmy, {Green Growih,
Maigitn] Econarmy, Cireular Economy, Fearth Industrial Revolution

Reflection Questions

=

How B ecomdnle  development  dilereot  from
ceanemiae growih?

What ore the major chieciives and choracteristics of
ecaripmic development?

Wihich mdecators can be used o evaluale whelher
ceonomie developarent is iwlusive amd sustainablbe?
How ¢on economic  developmeni  contnbuts  to
sustainnblie development?

Haow may Fourth Indusirlad Bevolution technologics
Lraia farm coonome developarient?

What are the major opporunities and challenges fos
sustainanic ecomormic development in Bangladesh?
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CHAPTER 4

Social Development and Environmental
Development

Eh:'l.'r:lup:munl 1% nol meraly ghoal increasing wealih or e::pu.m:]mg_ indusires; il
ix Tundamentally sbout improving peepbe's lves while presesveng the natiral
avplems that sustain those lives, Throughour history, many countrics have
achieved impressive coonamic propress but failed 1o snsare equitnbls acceas to
education, healthcars, justics, and environmentnl protection. Such experiences
have deosmsizzied thal economic prosgenity elone canpied creals o fruly
developed sacety.

Social development and emaronmental development therefore emerged as
essential dispemsions of modern development theory, Togather, they emphasiee
that developrnent should enhance human dignity, promote social justice, protesct
eopsystems, and ensure that paturs] resources remain aveilable for fobire
generations. These two dimensions are closely intercomnecied. A healihy
environmenl supports human health and economie productivily, while socially
inclusive socteties are betier equapped to manspe nateral sesaurces respeasibly
and respand to suvironmiental challenges.

Congegueitly, susizinable developosent reguires balaoncmg econonte growtls
with social progress aid covironmental stewasdship,

4.1 What is Social Development?

Social development refers to the process of improving the weli-bemg,
appaciunilies, relabionships, end guality of Lile of madividieals and commuintes
thivugh cquiiable sgeess o oducabion, healtheare, conployment, justics, socsal
protcetion, and pablic participation,

Unlike eeoremie development, which focuses promanby o produciz:on apd
income, social development emphasizes people, communities. and nsttutions.
Itz primary objeciive i to create o society where every individusl has the
apportanity io realize his or her potential repardless of gender, ethmicsty, religion,
desahalivy, age, or socinecansmic backgroend,

The United Natians considers socin! development o fundamental eomponent of
sustatnable development because socweties cannat achicve long-term prospenity
i farge segments of the population rerain excluded from development

ap poriuriiics.
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4.2 Objectives of Social Development
The maser objectives of secial developmenl melude:

Faverty Redoction: Reducing poverty remiins one of the foremasl goals af
developrnenl. Poverly Tonits aceess b education, bealthease, nutnison, housma,
and employvment, theeetny restiicting hisnan capsbilities and sppartusilies,
Quality Education: Fducation empowers individuals with knowledge, entical
thinking, creativily, welmical skalls, and lifelone fearnme oppamuasitics. 1 alse
streapthcns democratic partcipation amd ceoromic productivity.

Undversal Healiheare: Accoess o allordable and guahiy healthcase improves
life expectancy, redoees disease buidens, and enbapecs natiosal prodactivity,

{render Eguality: Sooal  developmenlt  promoles  equa!  nghis,  egual
opportunities, and egual parbeipation of women and men in all aspects of
TNt 41

Social Inclusion: Every mdivadus] should have agual opporienibies repandless
of socieceoiemic status, ethiricity, dizalility, refigion, or geographic bocation
Human Highia: Bospect lor haman nighls strenglhens damesratic govemance,
pronwotes gecial harmony, and peotects individual frecdomsa.

Commuanily Farlicipation: Achve citieen parboipiton onproves  pithiic
decision-making, sirenpihens accoimtability, and encousages locally approprizie
development soluitons,
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4.3 Indicators ol Social Development

Social developament can be evaluated using several measurable indicaters.

Iadicatar Purpose

I.ctecacy Bate blessures educational anarmisent

Sechool Enrollment Incicates gecess to education

Life Expectancy Reflects population health

Infant Morality Rate Measures healthcare quality

Cieisder Equality Index Evaluates equality betwesn men and wormen
Poverty Rate blemsures econamic and social deprivation
Emplyyment Rate Indicates labour market perhcipabon

Access to Safe Drinking Water Reflects public health conditions
Internet Access Indicates digital fnclogioan

Mo gingle mdicator adequately mensures social develtpmens; a combanation of
inficators prosddes o more comprehensive understunding,

4.4 Importance of Social Development
Zocial development coniribuies fo;

o Hedocing inequality.

s [mproving human capabititias,

#  Strengthening sockal cohesion,

s Promating democrabic participation,

¢ Enhancing public heatih,

v [pereaddng labaur produstdty.

& Fedocing orime and social conflict,

»  Supponing sustainable economie developement

A society with sducated, healthy, nnd emporaersd citizens is mare capable of
responiing b techeolomical chatge, envirommenlal challenges, and econemic
aEcentainiy.
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4.5 Whal is Environmental Development?

Enviranmental  deveboprment  relers o the  nesponsible  managensend,
canstevation, eslosation; and sustainalle uee of metural sescurcss in eader o
miaintnin gcolegical balonce and support long-term human well-bsing.

Il rocogniees il ecobomic peospenty dlbimately Jdepends uped lisalthy
copsyetems that provide clean air, Gechamier, ferile soil, biodiversity, climate
repuintion, ard olfer essential ecogystem services. Environmenial development
therefore zecks to ensure that development activities do not exceed the Farth's
wonlogical capacity,

4.6 Objectives of Environmental Development
The primary objectives inelede:

Conservation of MNatural Resources: Maturel redowrces should be obilized
etficiently while enguring their availabilite for fitare gepcrations.

Pollution Prevention: Heducmg ain waler, and sedf pellufion protects both
corsvsiems aod putlic bealth

Climate Change Mitigation: Reducing preenhouse gas enssioais helps liml
ghodhal warining aid g associated tnpacis.

Riodiversity Conservation: Protectimg wibldlfe amd ecasystems mundeing
eoelogical stability aml suppertd food secunty, medicine, agrceliere, and
tolrismL

Sustninable Energy: Tramsiiomang From fessel fuels fowand rencwable energy
solrees contribubes o cleame coonomee growil

Wasle Managemenl: Redecimg, reusing, recveling, and recovening wisles
minkmizes eavironossistal degradadion,

4.7 Major Environmental Challenges
Human activifes currenily threaten environmental sustamability throwgh-

& Climats change

= Adr policiim

= Water pallation

e Plagie pollution
#  [Deforestation

o [egertification

s Bisdiversity boss
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s [hwerfmhmyg
= Linsusiainoble agrcwliure
o Ercesaive fossdl fuel consumgiian

These challenges mcressingly affect food production, public health, econemic
prodischivity, and global secarity

4.8 Ecosystem Services
Healilyy ceozyatems provide natserous services essential for leansas susvival
Provisioning Services

e Food

= Freshwnber

»  Timber

= Medicinal plants
Repulating Serviees

e Climnte regulation

s Fload control

* Water punification
e Carhan seqeesimizn

Cultwral Services
= Recroafion
e Towrism

®  Spiriteal values

o Culiural hesitage
Supparting Services

e Soll fosmation

= Dwuient cveling

#  Pollmstoen

s Biodiversity maintenanee
These ceogyatem services often operate inviaifly, vet they fodm e frundation
of every economy and socizly
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4.9 The Relationship between Social

Development and Environmental Development
Soctal and enveironmental development reipforee ane anothber in several ways,
For exarmple:

Clean waler improves public health.

Flenlihy Tarests redoce disaster risks,

Sustutnable sgnculiure strengthens fomd secunty,

Benewable enerpy reduces air polliction.

Environmestal sducation promoeles responsible citizenghin.
[nclusive governancs mmproves fataral reource management.

Conveegely, covironmental depradstion disproportionarcly affeets poor and
vulnerable communities by increpsing bealth risks, reducing agriculivral
prodectvity, and expasing populosions w nabural disasters.

Thevefore, social justice and eoviconmental protection should be parzeed
srmalinneozsty rathier than separately,

YNY YWYy

4.1t Bangladesh Perspective

Hangludesh has achweved consulemble progress moosooal  develogimen,
paricelarly by prinsaiy edwcation, meatorsal health, Ll capectasy, asd women's
empowerment. Meverthelegs, severs] environmental challenges contines 1o
threnten long-ferm developmend,

Mapof covizonmental Baucs melude:
& River pollation
= Aur poliivteon 1o drbon centres
&  Plagtic waste
o Woilaal degrsleton
e Salinity intrusion in cessinl remons
e Floods and cyelones
s Chmnre-induced displacement
e Fapid wibanization
The Civernment of Rangladesh b introduced mumeroes mshatives o address
these challenpes, meluding:
F  Mational Adaptaben Plan (NAF)
B Hangladesh Chmete Change Strdegy and Acten Plas (BUCSA
F Musib Chmste Prosperity Plan
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¥ Srnart Bangiadesh Viaion
¥ Bungladesh Delta Plan 2100

These infliatives aim 1o imteprate environmensal susainability into national
developmment planning,

4.11 Classroom Achivity

4.11.1 Group Exercise
Diwide the class dnto Toar groups.
Ench group selects one development project, such as:
w  Clomstroction ol @ highway
¢ Esmwblishment of a wexiile fcony
»  [Devebopmend of 8 smart city
*  Copsspuction of a hydmoelecine dam
Each proap jdeitifles:

¥ Economic benelits
= Socsal boraefity

=  Environmental risks
#  Bustinnble splutions

Finally, groups preseat ducic findings and discuss how developinent projects cai
maximize benelits while minimizing environmeninl and secial costs

4.11.2 Mini Case Study

Case Title: Industria] Expansion versus Biver Conservafion

A manuiaciurmp cumpalty proposes o extahlish a nesy industrial mone nl-:lng the
bank of & eezjor rives. The project is expected to gencrate amployinmt, ineoease
gxports, and atimulaie local sconomic growih, However, covironmental experts
express ooncerns regarding  wastewater discharge, biodiversity loss, and
dechning water quality.
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4.12 Chapter Summary

Development i o multdiesendicnal process that cannod be adersioed solely
thivugh coonoinie indicatoss. Social developinent seoks to imgrove buman weil-
being, equnlity, cducation, healibeare, and commumity participation, while
environmenial development emphasires the conservation of natural resources
and ecologreal sustwinability. Together with econemic development, these
dimensions form the foundasion of sustaisable development. Achicving lasting
prospority therefore requines balancing ceopomic efficiency, social equiny, and
envirommental respansibilihy,

Key ‘Terms: Soctal Developmsom, Esvisenmental Development, Social
Inclusion, Homan Righis, Biodiversity, Ecosystemn Services, Climate Change,
Peltution Prevenbion, Sastinnble Resource Management, Ecological Ealanag,
Eovicanmental S1ewasdskip

Reflection Questions

I. Why is social developrent am ezseniial
component of sustamable development?

Z. Which indicators ure most usefol for
assessing soctal development ?

i, How docz  covisommendal  development
cantrivate o hwman well-being?

4. Wihat iz the relationship hetwesn ecosysiem
services and socweconamic development?

5 Can soclal development he sustained when
natural ccosysioms ase. severcly depraded?
Explain.

i, How gan Bangladesh simultaneousiy advance
soeml  developmenl  and  environmestal
pratection?
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CHAPTER S

Sustainable Development

In this section, we will explore the historical evolution of sustninable
developient, begmnme  with varly  enviommenizl movements, the 1972
Steckholm Confercnce. the 1987 Brundiland Commission, the 199 Hio
Earth Sammit, the Millennium Deyvelopmant Goals (MIMGs), and finally the
03 Apenda For Sustminehle: Developmend and the 17 Snosfsinohle
Development zonly (SIMEx), This histomcal powmey will expiam how
austaimable  development becane the  domusast  elebal framewods  Fos
development podicy in the tarcoty-first cenfury.

5.1 What is Sustainable Development?

The concept of Sustainable Dl?:lr‘;lmznl 1% one ol the most inflaential 1deas to
emerge in the Helds of sconomics, enviconmenial sceence, public polsey,
business managemend, and internatiosal developmentl dormg the late twanticth
comhare. It represents a pargdigim ghifi in the way humanity understonds progress.
Eather than viswing economic growih as the sole indicator of nasonal success,
sugtnmable development recognives that lustng prosperty depends ypom
halanceng  economic  progress, soclal  well-being, ad  eavieonmenial
profeciiom,

Throeghiow much of human hstory, development was primanly zsiociated with
expanding  prodoction,  icrcasiivg  oafional  meonse, and  aceslerating
industrialization, While these achievements conmibuied  significantly to
imnprovemenis in living standards, they alse prodeced wmintended conzeguences
Rapid industrizl growsh led o widespread environmental degradation,
delprestation, brodoversity I, polloben of g osod  waler, excessive
cansanption of miural regeusces, and ineréaging greenlouse gos enuissions.
Simultaneously, many secisties continged fo expenence poverly, inegqunfity,
unemployment, food insecerity, amd inndequale pccess teo education and
healthcare despite substantial economc growth,

These challenpes missd o fundamenial queszon:

Can  humanity continee pursuleg  economic development wichout
undermining the natursl systems wpon which Hife itself depends?

Thiz question gpradually iransformed micrnafional thinkmg and ultimately pave
rige 1o the concept of sustainable development.
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Unlike madronzl development models that ofien-emphasized economic
expunsian in isafation, sustainahie developmen! proposes an micgrated spproach
i which economic prospenly, environmental conservaiion, ond secial eguity
peinforee one another. It recogiizes that coononmie sctivites depeiid cpos healiby
eepsyeiems, that environmenial protection cannot succesd withoul sconomic
appartnity, and thal neither abiective can be achigved withoul social fustics and
clfoctive govermnances,

Toduy, sasimnable developmend serves as the mading framework  for
governments, busmesses, universities, mlernationsl organizations, aod chal
socwly seroes the world I shapes ontlonad development plans, corpomile
suslaisability stratepics, clinsate policies, orban planming, sdocational curricula,
and imternationn! cooperation. The ndepticn of the 2050 Agenda for Snstainahle
Development and fhe 17 Sustainoble Development Goals (RDGs} by the
Uintted Nations 1 2015 further cstableshed sustamable development as the global
hlucprint for aclicyving prospenty, peace, and crvarosmicial resilicnee.,

Fur Hongladesh, sustamnakle development is particaiarly significanl A one af
the world's mosr clisnate-vilnerahle couritries, Bangladesh must siniltaneows iy
pursue rapid ceonomic growth, reduce poverty, Dmprove cducation and
healthoare, stremgthen disaster resilisnee, protect hiodiversity, and adapt o
climate change Mational inriatives such as Vikion 2041, Smart Bungladesh,
gngl the Bapgladesh Delis Plan 2R reflect the counin’s commaitment b
mbeprating sustaimable development with fechaological isnovation and inehse
Goonormic trans formation.

Understendimge the meaning, evolution, principles, and practical applacations of
sustaisable development therefore provedos the intelleciual foundatien for the

remainder of this course, particularly the stedy of the Sustainabic Development
Goals and the transformative potentinl of the Fourth Industrial Revolubon

5.2 Learning Outcomes
After sudyang thes section, sfudenis should be able

e Explain the comcepl of sustainabhe developasert

s [desoribe the historical evalution of sustanable developmeni

o Compare pajor iolensatiosal elintions of sustainable developmonl
»  Explam why sustminability has become a global development priosity,
o [dentify fhe theee intereopnected pillars of sustainable development
=  FEelate sustainable development to contemporary glabal challenges.

»  Explain the refevanee of sustainable development for Bangladesh.
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»  Prepure bor the detaled study of the Sustmnable Development Goals
[5165g).

5.3 Origin of the Concept

The ides of sustainahie development did nied emerge suddenly. Rather, it evelved
gradivadly over sevend decades ar scientists, sconomists, polioymakers, and
inlerational ofpaimeainms hecame increstigly concernsd aboid the keng-term
crmsegueences of ussusizinable parboms of ceoromis prowih,

Durmg the decades following  the Secomd "World War, many countries
expenenced  wnprecedsnied  ulusicial expansion. Advances o science,
techtology, manufectusing, tansportaio. amd apricniuee geaessted remaekalble
economic growth and improved living stamdards for millions of people.
Howewer, thess achievements were accompanied by sigmficant envirormental
costs. Foresfs were clensad ot plarming males, overs became heavily poliised,
bioadswgrsity declined, fossil fuel consumplion mcrcased rapidly, and urban air
pollation reached havardos levels in many industrialized répions.

By the lete 19608, envireanetal degradation bad becomse sutfficiently soverd o
attract worldwide scicetific and polifical attendion. Researchars warmed ilsat
contioued population prowth, indusirinl expansica, and eacessive nesource
consumption could eventzally excesd the Earth's ecalegien] hms, Peblcabions
such as Silens Spring (Rache! Carsan, 19625 hghlighted the envdrommental
coaseguences of ndiscrminate pesticide use. while The Ly o Grovek (Clul
of Bome, %L sticnalated globo! debote repasding the sustainability of existing
development patiems,

Thieae growing copcems led povermments and intemiational orgatizations to
recopmize thnt environmenio! profection could oo longer be treated as o separate
isspe fromm ecanomic development, Instead, the two needed o be addressed
symultaneowsly withm a unified development framework.

The bisst major mtemational milestoore occarmed im0 1972, when the Tlnifed
Mations Conference on the Homan Enviroomest, held n Steckholm,
Sweden, placed envirormental protecion fanly on the global politteal apenda
The Sieckhoim Declaration emphasized that haman beings have both the might
toa healthy environment and the responsthility to prodect it for present and future
generations, Although the term sustairable developmend was i vet widely
psed, the conflerence eetahlished many of the princaiples that lutes bocorns central
o siestaimalibiny thisking.
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Owver the following  decade, inmcrensing  sciennfic  evidence conceming
deforestation, desertification, azxane depletion, hudiversity loss, and pollution
reinforeet the need for o more comprebensive develogment msdel. In nesponse,
e Ukited Maticass eatablished the World Commilsston on Enviconment and
Development (WCED in 1985 under the chammanship of D Gro Harlem
Rromdtiand, fosmier Prime Minister of Narany

The Commission's landmas report, Our Commen Futare {1987), nfroduced
the definftion of sustainable development that remaing the mest wadely erted i
scadernic Iiterature and mtermutionsl pelicy, Rather than viewing eovironmental
pratection as an ehslack e coonpmie progress, te repert angued thad eng-term
coonomic prosportty depends upoi maintdiniie healihy soosvsbems and vsing
naturnd resources respontsibly. This marked a furning pointin global development
thinking by fnlegrating eevimemental, economie, and sacial abjectives mio
smgle conceptiznl frumewoerk:

5.4 Key Insight

The concept of sustaipable development cmerged mot becouse ceopomic
development was considered undesirable, bus because the world recognized that
development without environmentzl responsihllity and secial inclosion
could nei he spstained indefinidely Susiainable development therelors
peproseits & evalation of develogment thigking rther than s rejection aof

GOHOONC proETess,

5.5 Definitions of Sustainable Development

The concept of sustumzble develepment has been defined by numesous
inbgmelionzl organicabions, governments, scholass, and developmen| agencics.
Although the wording of these definitians differs, they afl emphasies a semuinon
prncipie:  development  should improve homan  well-befmg  withont
compromising environmentsl integrity or the apportunities available to
Tuluire penerations,

The evelation of these definitions refleciz the changing prioriies of the
imvfernetiomal carmmumaty, Parly defembions focused p:r.irn-u.'rii:,.' an ernvirommental
canservation, whereas conrlemparary deliniions inlegrale econamic prosperity,
social inclusion, imsfbutiosel cffectivescss, techoclogical inpovation, and
intergenerational responsibility. Understanding these defimitions s essential
becawse they form she sheoreticz]l foundation of the Sustainable Developmend
Cionds (5100x), climzate palicies, corporate sestumability sivalepies, and nutianal
developrment plans,
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This section examines four of the most infusnaal perspectves on sustainable
development:

5.1.1 Brundtland Commission Definition { 1987)

The maat widely accepted defimition of sustainabie developmend was introduced
i Chur Common Future, the landmark report published i 1987 by the World
Commizsion on Environment snd Developmment (WOED), chamed by D G
Hitlesn Brisidiland,

The report defines sizsnmable development as:

"Drevelopment that meets the needs of the prosent withont compromising
the abilidy of fnture penerations to mcel their own needs. "

This definition has become the comperstone of sustaisability sfudics and
continues 1 guide intermational development paficy.  Development  must
impraove peapie’s lives tslay by reducimg poverty, expanding  educational
appirtuitities, booproviog beabhcare, penerating employimenl, and promoting
connomic: prosperity. However, these improvemcents should not be achieved
ihrough  excessive  eaplofation of npafural resources of  environmental

degradasion

Fratecting Future Gonerstions: Future penerations possess the same rights to
clean nir, freshwnter, feriife soil, hiodiversity, nnd notural rescusces as peaple
living  toaday. Consequently, current development decisions should avord
irreyeraible eavicomnenial damape hal lonks farere opposiuities

Why the Brundiland Definition Became Influential The HBrondifand
definizon becsme inbernabionally sccepled because tf spccessfelly integrated
thice priviowsly scparate policy &rcas:

e Economic Development

s Socil Tustics

&  Environmental Protection
Rather that treating these abjectives 2 competing poorities, o argued that they
should reinforee soc awother
Educalionsl lnkighi: A common misundderstanding 5 Gad suslonahle
development egposes centimic growih, The Brundiland Bepor docs not argoe

apainst development Instead, it argues that devebopment sleeuld be responsible,
imclusive, and environmentally sustainabie,
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5.1.2 United Nations Perspective
The United Mations expaisded the Bramdifasd comccept by comphasizing dhat
suslainable  develepmeni requirés  the balapced integration of  fhres
interdependent dimensions:

»  Eromomic Development

¢ Socaal Developomsn

s Environmentz] Protecton
According 1o the Unded Mations,
Sustainable development & a contprehomsive approach thal seeks o improve
human well-being while cwsuring sockal inclusion, envireamental sustainability,
and tong-ierm econemic progperity. This perspective became the foundntion of
the 203 Agenda for Sustainable Development, adopied unamimously by all
UM Member Siates m 20175,
Key Featores of the UN Perspective: The United Nations emphasizes:

= Fnging poverty

=  Eliminasting hunger

s Limversal gocesd o educalsm

*  (render equakiny

»  Ciad health

#  [Clean waler

o Hemewahle enemiy

& Bustinnble cibes

e Climale action

= Peace and stromg instibutions
Unlike carlicr approaches, the UN recognizes that development challenges are
imtercomnested. Progreas m one area often influences progress in others;

Educational Insight: The Umbed MNatiors does sol iesal csvirommeobal
protection as an independant objsctive

Inztead, it recopnizes that

e |senlthy ectavitems sapport ccenaoe development;
®  pconpmibs provperity finances socinl progress; and
e inclusive soccetics are better able o protect the covisanment.

This miegrated perspective explamms why the SDOs are desipnesd as a single
iterconneched frapsework rathes than as separate developascit poals,
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5.1.3 World Bank Perspective

The World Bask approaches sustaimable develegmscwi primsarly from the
perspeciive of long-ferm economic resilience and poveriy reduction,

According to the World Bank,
Sustainshle davelopment 15 development that improves human welfare through

gificient, inchsave, and covicomnentallv fesponsible management of econommc,
pamiral, and human resoueces.

The World Banpk emphassees thal every nabion posseases sevesal frma of cagatal.
These inciude:

e Pvatusz] Capital {fosests, rivers, minerals, biodiversity

s Humon Capatal (educotion, healsh, skills)

#  Physical Capital (roads, buildings, infrastreciues)

»  Frnancial Capital {invastment and sevmas)

¢ Imsiutional Capital {governance and legal systems)
Troe development eecars when Ueese dafferent furms of copital are malntamed
or eihatesd rafker dean depleted.
Praciical Example: & couniry may achieve rapul écohonsic growlh by
extractng forests fof thmber exponz e ke shon term, sasenal income
mcreases

However,
e biodivessity declines;
*  wal erosion moreises;
¢ flood risks rise,
»  toursm potential decreases;
e figiure cconomic opporinitics gre reduced

Friom  the World Bank's  perspective, this  represerls  ansusiainable
develogpment, because nafural capital kas been consemed faster than o can be
peplenished

5.1.4 TUCN Perspective

The International Union for Conservation of Napore (1N places parteilar
emphasiz o biodivesity conservation and coosvetem itegraty.

According ta the [LCN,

Sustamahle development means umproving the guality of human life while lving
withan the cormying copucity of sipporling ecosysterns.
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Carrying Capacity: Carmving eapacity refers to the maximum level of human
gctivity that ecosvstems can support indefinitely without sufferng trreversible
dusnage.

Exnmgples malude:

the pmoant of proundwzier thal can be wathdrmem wathowt deplebng

gzt diers;

* fhe number of fsh that can be bervested without collapsing fish
popualations;

*  the quaitity of Gmber deat can be harvesied whiles matstaning healiy
forests.

[ lrwman consumpion exceeds ccological carying capacity, ecedysioms
gradually deteriorate.

Educational Insight: The [UCN remunds us thal nafure 13 ool an wilamibed
solktec of redowrecs. Bvery ecosyatent had ecolegical lisits. [gnoring these Haite
wiiimately  threatens  bodh  environmeial  sustaipability and  economic
development

5.1.5 Comparative Analysis of Major Definitions

(hrgamization Primary Foous Key Contribution
Arurdtland :::;;;"”' U 3
Commission Present and future needs ; o
1927) sustinable
l developoment
United Intepration of cconomic, social snd Foundusion of the
MNations crvirommental dimensions SIGs
Emphasizes
Long-term munegerment af mialhplé sustiinable
T R formns of capital SCHLmEe
developrment
Introduces
FLICM Ecological mtegrity and beodiversity coalogical camying
cagacity

Crifical Analvsiz: Although these definitons differ slightly, they slare several
common principles
First, all secopasze that ecsnoine development remaing pasenstial
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Secomd, all emphosize aocial wel-bemg and homan welfare

Third, all gecknowledpe that covironmental protection s indispensable for long-
BT prosperity,

Fuearily, all secopntze that today's dectaions influence tbe oppartiuibies available
to futurs gencrations.

The pricngry difference les moemphagis sathes than contradictoo.

The Brnmdiland Commisson emphasizes intergenerational responsibility,
The United Mations smphazizes integration and inclusivencss

The Waorld Bank emplasizes resoiree managenient and econsmle resiliencs.

The LM emphasizes  ecalogicnl  sostuinability  and  biodiversity
conseryation.

Together, these pemspectives provide @ comprehensive  anderstanding of
susiatimable develapren,

5.6 Classroom Activity

5.6.1 Think-Pair-Compare
Working in pairs, digouss the following question:
Which inierpational defindtion of sustainable development do yvou consider
the most comprebkensive? Explaln your reasoning.
Each pair ghould jdentify:
e the strengths of the selected defiaition,

® Ay limnitations if may howve; ond
# o it applics o Bapladesh

5.6.2 Mini Case Study
Caxe ‘Tithe: A Mew Indusirial Park Near o Projected Wetland

A povermment plong fo espblish a lorge mdusirial park adiacent to.a natienally
protected  wedland,  The  progect prumise; um;l-]u'!.rm:rl.f, infrustreciyre
developmment, export cammgs, @l reglonal econemic growth, Howewer,
cnvironmenial caperis wand that the welland provides eszential coogveiem
services, ineluding flocd repulotion, biodoversity conservation, fisheries, ond
groundwaier recharge

4%



Uaimg each of the four intemational definbions disousaed m this section;
B How would the Brapdilasd Covamiselon evaleste the proposal?

B How would the United Mations appraach the isses?
¥  What concermns would the World Rank mese?

F Whal woald be the 1LICNs pnmary recommendation”

Migcnzes how these perepectives could be integmted min o balanced decision

5.7 Chapter Summary

The comeepl of suslaimable development has evolved fom environinental
cansgivation inte a comprchensive famewosk that indegrates ecomamic
prosperity,  Eocinl  equity, emviroumental  stewardship, and  lomg-term
responsibility. The  Brmdtlond Commission  provided 1he  foundational
defimon, while the Uinited Nations, the World Rank, and the IUCN expanded
thi cocepl by emphasiitg miegratoen, fasumne maageinent, ecobopreal [msts,
and human well-being. Collectively, these definitions  demonsirate  that
sustairable developmient s not simply about protecting natuse; it 1= about
creating 2 future in which ecanomic progress, social justice, and environmental
austamability reloforee oo ancther.

Reflection Questions
I, How does suszaisable developmert
i fer from comventional
development?

2 Why did the conoepl ol sustanalle
devalopient efmenge 44 an inzportant
global coneem?

3. Compare the perspectives of the
Brindiland Commussin,  Limated
Poations, Wirld Bank, and [UCN on
sudtainabic developmint.

4 Why 1= the Brundilnnd definzen still
impm.'ﬂml! Hor unclerstamding
suigtaimabiliy?

5 How are egonomes pragpersty, socsal
well-being,  and  emvirommental
profecton interconnacted?

. Whal practical  harmers  mike
sudtainable development difficall w
pchiswe in Bangladesh?!
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CHAPTER 6

The Importance of Sustainable Development in
the Twenty-First Centlury

Why Susiainubility Matters: The Implrllm:e o Sustainable Ilrl.'riupmr.ul'
in e Twenty-First Century, we will examoie why sustamable development
has become an urgent plobal prcority by cxploring major comiemporary
challenpges such as cHmate change, bisdiversity loss, resource depletion,
population growth, urbanization, foad security, cnergy transitions, digital
transformation, and the role of the Foorih Indostrial Hevolotion, This
secison wall naturzlly lead inbe Charasteristies of Sustainable Developmeni,
where the core atnbaice of sustainabdlity wall be cramivcd in preater depth.

6.1 Why Sustainability Matters: The Importance
of Sustainable Development in the Twenty-First
Century

The twenty-first cendury 3% often desenbed s 2o oem of extrnordimary
appuriutities pnd unprecedenied challenges. Mever before in himan history hayve
gocictics  posseascd  soch  advaneed  scientific  knowledge, techaological
inmeavation, comanmication systems, and sconomic capacity, At the same time,
numanity faces environmental degradlafion, climate change, biodiversity loss,
ncreastig mequadity, tapid urbanwaton, resource deplebon, publie health
crises, and peopolitical instability on an usprecedeated seabe.

These challenges are nat ssolated, Climate change allecis Tood productsen; Taod
ingecirity conlnibietes to paverty; poverty lmmils educatonal opportunsties; weak
cducation redwces  mmwovation; msufficient Sasovaiion slows  coomomic
development, nnd unsostainoble  sconomic activities farber damage the
enviromrment This intercemmnected nature of global challenpes demonstmtes that
tradstional seclor-based approaches to development are oo lenger sufficient.

Sustainable development has thersfore emerged ps the most comprehensive
Framewark (o7 wldressing these complex ond mlercemnected issues [ proyades
& loog-terin vision that secks fo ooprove human weli-being while nmntaming
i ceological systems upen which all Tife depends. Rather than agking how
eeenarnics can grow faster, sustainable development agks a broader question;
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How can humanity achicye prosperity, equity, and technolegical
asdvancement while preserving the Earth’s natural reowrces and ensuring
apportanities for fulore pererations?

In the twenty-firs: century, answermg this gquestion has beenme ane «of the mast
mmportant responsthlilies of governments, besinesess, oniversiies, researchers,

and ¢itzens alike,

6.1.1 Population Growth and Rising Demand for
Resources

The global population has mereased domsatically over the pasl century. More
people  reguire mote food, feslwater, housiwg, enerpy, teanaportation,
bealthcare, education, nod employment. As populnfions conlimee o grow, the
demand for nitural respusces nlsgy increasss

[f these resources are extracied and consumed without preper managemeni,
escpsystems  moy  hecome  degraded  bewvond  their capacity 10 recowven
Unsustamable patlemns of consomplion can resull 1o deloresiaton, waler
aedreiny, sl degradation, declining fshenes, and fods of buediversity,

Sustaimiehle ﬁcu‘elnp‘mmt promotes efficient resource nandpement 56 thial

growing populations can meel thelr meeds withoal exhavsune the Lanbh's
ceological foundations,

6.1.2 Climate Change
Clhimte chanpe ropresents cne of the greatest challenges fucing humunly

Incrépsing congenimtions of greerhouse gases have contribubed e namg global
temperatures, changing rainfall patterns, melting glaciers, sea-level nse, and
e fraquen? extrerms wedther envenis,

My canseguences inclale;

»  dronger cyclones,

o prolopeed desaglts,

o gevere ook,

e declining apricultural praductivity,

e incroosed beat-nelated ilnesses,

&  conslal erosion,

o climale-indeced migrudion.
For countries such as Bangladesh, ciimate change poses partioelasly sigmifieant
msks because of s exlensive coastline, lamge mver systems, high populaiiom
densizy, and depetdenice o climsle-senaitive sectors such us aprculiore.
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Sustamable development encournges climate-rezilient infrasmmackure, repewable
ETETRY, dizaster preperedness, and low-carban economic development

6.1.3 Environmental Degradation
Human sctivities have placed unprecedented pressure on patural ecosystems,
Makos eovisonmenial problenss inchede:

e ok pollutio

» water pollution,

#  eoil depradation,

s plastic polintion,

o deforesiation,

o weltlond destructzon,

#  Dbindiversity loss,

®  pxeesslvi wisle gemeralion.

Enviranmentol degmdation redoces ecosvetem services that suppart agriculfure,
Nsbenss, public hewlth, and econaomic prsbictyvily, Sustiwinable developmeni
therefore emphasizes responable prodection, polleton prevention, cansarvalion
of ceosyatoms, and restoraiion of depraded covirotnenis,

#.1.4 Biodiversity Loss

Biodiversily refers Lo the vanely of biving omgansms, meluding plands, snimmals,
microorganiams, and the ceogystems they xhahit

Healihy bindivers:ty provides:

n foumd

*  medicine,

o prllication,

s glimate regulabon,
® peidlic R,
s ecosystem sihiliby

Howewer, habitat destreetion, pollution, climate change, invasive specica, amd
unsustainghlie explotaion bave scceletated Diodiversity loss worldwide, The
disappearance of species weakens coopystem resilience and threstens long-ierm
[wod secunity and cconoare developmenl. Sustainablie development dberelore
prametes biodivesaty conservalion as an ¢eacatial componeat of patiosal and
global development.
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6.1.5 Poverty and Social Inequality

Deapite remarkable technological and ceosomic progress, millians of people
continue fo cxperisnce poverty, bunger, unemployment, inadequate housing,
limitesd healtheare, and unequal educational spportunitiss, Ecoramic growth
alome cammal elinimale poserty 11 devebepnem benelits only a small propertion
af sechey. Sustansable development seeks inchsive growth by ersunne that
ComnOnuic opportunitica, pullic services, and social protection are accessible w
all citizens, Reducimg imequality strengthens social coheston, political stabifing,
amd Tong-teym economic resifience,

.16 Food Security

Food security meana that all peopls have phyvsical and economic aceesa o
suffigient, safe, and nutriicus food ot all fimes,

Food avetens today face multipls challenpes

o climate vamalbility,

e dechinmg soul lertilily,

& wnber searcite,

v podl-harvest losses,

s popalation growil,

e changing distasy paliems.
Sustamnahle agriculiure ermphasizes:

o ellcien! waler use,

& eoil copservation,

»  chmmale-smard fnmma,

#  piodiversiy protection,

»  lechmobencal imnovation,

« regpensinle food consumpiion.
These pracibees help ersure loog-tenn food secunty while profecinge natural
FEROUCEs.

6.1.7 Energy Securily

Mebern societizs depend heavaly on sehoablbe and affordable emecgy. Howeves,
excesanve relianee on fossll fuels contribules 1o greenhouse pas smissions, as
pollation:, and energy insecurity. Sustainable development encourages the
frunsitien foaand:
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w  solar emergy,

& wind power,

v ydropowe,

#  lriomass,

e peothermal eoeegy,

»  improved spsrpgy sificisncy,
Beevewable cocrgy mot only reduces eavisoamentol impacts but alao soenpibens
lonp-term economic resiliencs,

6.1.8 Rapid Urbanization

Lighan populations ceatinue 10 expand rapidly acsoss the world. Cities creste
oppartunitics for innoevaiion, education, healibeare, and emploviment. Howoever,
rapid arbonization alse penerates significant challenges:

= maffic congestion,
o lrsing shortsees,
s air pollstion,
*  WASHE [MANAgemIeLt,
= pressure on pubbc services,
*  |osg of gream spaces.
Sustmnehle urhan deyvelopment promises:

= spard citled,

= green mfmstmechare,

»  sudtainahie transgpodt,

»  energy-efficient buildings,
e digital povornance,

»  inclusive urban planmiog.

6.1.9 The Fourth Industrial Revolution

The emesgence of Amificial Intelliperce, Big Data, Robotics, Bleckehain, the
Intermet of Things, Cloud Compusting, and Digital Platforms = fundimentalby
mmsformmg goonomees mnd sncieties, These techmolopies create enormoas
appoeriuniiies for sustainzhle development theoogh:

precisiom agneulhre,

smard healthcare,

intelligent trans portatson,
crvitonmenial motitoring,
disngter predichion,

renewihle energy management,
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¥ digital education
Howewer, they also intreduce new challerges, incloding,

«  diguiad inegusliy,

¥ cwlsrsecurity,

¢ workforce displacems,

¥ ethical concerns regarding artificial intelligence,

Thersfore, sustaina®ie development in the torenty-fiss] cebbury requines the
responssible governance of emerging fechnologies,

6.1. 10 Responsibility (o Future Generations

Perhaps the mos dapertent reasor sagtainnbiliy mutters & that prescat deciaions
shape the epportunitics awvailable o future pescrations. Matural resources gech
ax forests, pronndwater, fisheried, fermle soils, hindiversiy, and clean nm cannot
alwiys be restored once they have heen freversibiy degraded, The Elrm:ip!-: af
ibergeneratiogal sespasdibility therelose remindd liwnanity that developtent
shiould improve today’s quality of life without reducing morrow's pogsibilitics,
This sthical responsibility ligs at the heart of susiainable development,

6.2 Sustainable Development in Bangladesh

Hunglidesh illustrates why sustminahilsty bas becoms o national proedty, The
couniry  has achieved romarkable progress o ecconomic goowlh, povery
peductien, education, healthcare, and dipital transformation. At the same ime,
Bangladesh faces several sustainability challenges, including:

climmate vilnerabilioy,

riverbank srosion,

izrbam ner poliobon,

plustic waste,

groundwatcr depletion,

[raiflc congestion

energy demand,

pressure o agricultusal land.

TYYYY YWY

Malional initiatives such os;

Wigiop 2041,

Sroart Bangladesh,
Bangladesh Thelia Plan 2100,
Peational Adaptabion Plan,
Musib Chmdle Prosperily Plag,

bR L T RS
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reflect the councry's comumitment oo inteprating susinizable develepment into
lomg—term nnbanal plannieg.

6.3 Classroom Activity

6.3.1 Scenarin Analysis

Imagine thai yvou are a policy adviser fo the Govermment of Bangladesh The
goverrment plans to establish a Jorge technology-kased industrial gity.

Waorking in gooups, wdeniify:

B Thoee econamic spportuniizes,

¥ Three socl beefiis.

P Three environmental risks.

#  Three fechnological soluikons based on the Fourh  Indusial
Fevaolusion,

Finally, prepare a shoit sustaimabality strategy for the project.

6.3.2 Mini Case Study
Case Tithe: Benewilble Energy for Rural Bangladesh

A rurnl distnol currently depends almast entirely on diesel-powered rmgabion
pumps, Risimg hesl cosis znd greechouse gas erdsaans have prompled the lecal
poverament o consider replacing Eesel pumps with solar-powsred brrigatiog
swvslems integrated with Intereet of Things (10T sensars.

6.4 Chapter Summary

Eustainihle development bes become an exsential fromewoark for addressing the
commplen challenges of the twenty-fesl centery, Population growth, climae
change, enviroimmentsl depradateon, odiversity logs, poverty, food insceurity,
enerpy fransitions. rapid urbanization, and fechnologieal fransformation are
degply imtercopmected.  Bustzinabie  development  provides an  inteprated
appronch thal seeks o balancs econamic prospeniy, sacol equly, environmental
atewardsiip, and responsible technolagieal dmovation. Bather than linding
development, susiaimability ensures that  development remams  rexiliend,
inclusive, and benetficial for both present and futare penerations

Key Terms: Sustoinability, Climats Chanpe, Bliodiversity, Besource Depletion,
Food Security, Evergy Seeurity, Sustainabie Cities, Renewable Epergy, Dipital
Transformation, Intergenerabonal Respensimihity, Fourih Industral Revalution
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Reflection Questions
1. Why has sustaimable development beconse ncreasmgly

'

i

irepartant in the twenty-first century?
How do papulation prowth nnd resouree scarcity create
suslminnbiliy challenges?

How are climate change, Wodivessity loss, food sceanty,
and srerEy securidy fcsconpecicd?

. Why can poverly and moquabity umdermine sastainable

development?

How can the Fourth Inadusina] Revelubion beth seppon and
threaten susiainability?

Which sustainability challeage should receive the highest
priority i Banglndesh, and why
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CHAPTER 7

Characteristics of Sustainable Development

Havang understood what Sastuinuble Development is, how the concept
evalved, ity major internativasl definitions, 2id why 5 has become a global
pelority, we are pow séady fo cxplore oz micrnal stroctare. [n dhis section,
Characterkstics of Sustaipable Development, 'ae will examine the
fundnrentnl charnctenistics that disinpauch sustomable development from
convenbional development approaches. These characteristics—inchudme bnp-
terns thinking, eguity, esvironmental peotectbon, rescorce efficiency,
ccomemde  prosperity, and secial incloden-will provede e conceptual
frundation for understanding the 17 Sustainable Development Goals (SDGs)
in the following classes,

7.1 Introduction

Sustainatble developinent B distingusshed from conventiosal develeporend not
atly by itz geals bat alse by the principles thay moide decision-making.
Throwghout history, maeny developoent sirmtegies comeesntrated promarily on
MCTEASTE pfn.:lu-l:l'in'r.—, Erp.mhng 'ind1|.1:|.'ni:1, anill Trlu:l:lml:'ing shami-berm
econanmic gams. While these approaches oo generated rapid ecapsmic grawth,
iy frequestly overlooked eavisonmental degradation, social inequality, and the
depletion of natural resources,

The eofeep! of susdainable development intfeduced & fundamentally different
perapeciive, It recopnizes that development should net be evaluated solely by
immediate coonpmic ostcomes bat by s fong-term consequences for people,
society, and the ervirorment, Every policy, invesimend, sechnological
imftavation, and development projedd should therefore be assesied nat only m
feenas of prescat berefits but alao e relation fo Ba futre tplicationes.

Severnd core chameteristies distngsh sustadnnble development from raditional
development oeodeis. These claraciesisites provide pracizcal puidance oz
poveimments, busitesses, edocational instinations, and communities when
desipning development sirategies, Together, they enmire that sconomic progress
remains socially equitahle, emvironmentally resporsible, and econmormically
veable over the tong fecm,
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1.2 Long-term | hinking

One of the maosl hmdarsental characberiaties of sustamable development is loog-
term thinklng Sustainable developimeat encosrages individaals, orgamizations,
bucinesges, and governments to evaluate the long-term consequences of teday's
decisions mihgr than focusing exclusively onimmediste economic benefits

Mooy environmental aod gocial probleme amse because decisione sre made
primarily ko achieyve shart-term objectives. For example, excessive sxtraction of
groumbeaicr may iereise agricutun] prodechon aday, bat d can reduce wales
wvailability for futuse genesations, Smontlasly, clearing forests for fosmediale
Gcoomonie gain may merease shori-lerm meomee whils permanendly reducing
biodiversify, increasing fleod risks, and weakening climate resilience.

Lopg-term Uueking therefore regquices balapcmg presest needs with fulure
respotsibilities,
7.2.1 What is Long-term Thinking?

Long-term thinking e the ability woevaluste development decislons over
catended pertods sather than considering oily immediate sutoomes,

It 2iks guestions such ax:

What will be the conseguences after ton years?

What will happen after Aty venms'

WAl Fueture penerations siall benefit foam wodav's decigions?

Can patural pesources recover from carrent levels of exploitation?

Will today's  techuelogies  remain  envirenmentally  sostainable
IrmateTarwt

Thiz perspective shifie development planning from sheni-term profits teward
long-term res:lience
1.2.2 Why Long-term Thinking Matters

Long-term thinking 5 esqeatial becaude mapy cwvieoementsl and soceal
processes noour gradually,

b i S

Exomples include:

e Climats change develops aver decades,

»  Ciroundwater depletion often becomes visible only ufier many years

o Biediversite logs may coplipue wnoobced until ecosystems begin to
collppse,

o Sobl degradation secemnlates slowly throegh ursugtainable agnecltiral
pracihogs.
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»  LUrhan congestion resulls from decales of umplanned wrben expanson,

I decision-makers consider only immediate ecanemic retums, these long-term
consequences may be ignofed onbl they become extremely costlly or even
irveyverdible.

7.2.3 Long-term Thinking in Economic Planning
Governments frequently face pressure o maximize shert-ierm eoonamic growth

For exoreple:

e pxpanding indusiries,

s copstructing oilmstmcion,
#  [merensing exports,

e crealing employmment

While these ohjectives are important, sustainahie development asks additional
gjueslions.

Wil these projects:

B damage coosystema?

= increpse greenhionse gas emissionsT

2 consume searce patusal resparces?

create long-lerm fmancnd Habalivles!

P improve restliesce against future clinede reske?

Developmenl prjecis that sabsly presend neesds while mammising fizlure ngks
are more cansigtail with sustsinable develogaent

1.2.4 Long-term Thinking in Business

Busimesses increasingly recognize that fong-term siestnimability contrihutes b
lomg-teem profitahelity.

Responsible companies myvest m:

s energy effciency,

¢ reocwable encsgy

s waste redoction,

e crnploves well-being,

 respossihic supply chaind

¢ ervironmeniafly friendhy technologics,

Although these myvestments may abially decrease costs, they olber reduce
operaticnal risks, improve corporate reputation, stengthen customes trast, and
merease competifiveness over fime, Cansequently, sustnmabality has Become an
important compenent of mesdern corparaie siraiegy
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7.2.5 Long-term Thinking in Environmental
Management

Environmenial resources repensrate ot different rates.

Foe exarmnle:

foresls voguire decades bo matisre;

groundwater aquifers may require centunies o reclarge;
witlande develop over long periods;

kindiversity recovery often takes many generaiions,

Y W W

Unzustainable exploitetion can therefore destroy rescurces much faster than
nature can replace them. Long-term envimonmenial plapning secks to maimiain
ecological halance by ensuring ihat resource consimption does not exceed
mitirad regeneralion,

7.2.6 Long-term Thinking in Education

Education represents one of the most important long-term investments a nation
can make. Although cducatiomal investments may nol prodice immediate
financial retwrns, they contrebate to:

e higher pradectivity,

#  lechnalogcal immayation,

e Betier govemances,

»  improved healtheare,

e sirobper demecratic participation,

= CCOnmE compeiinveness,

Countries that consistently inwest in edueation generally experience sronger and
minre sisstnimable develapment sver time

T.2.7 Long-term Thinking and the Fourth Industrial
Revolution

The Fourth Tedustrial Revalusion introduces powerful fechnologics capable of
trunsfommumg every seclor of  secety. Arhificial  Ingelligence, Robotics,
Blockchain, Bistechnology, and Big Deta ceate entrmons opparismities.
However, qustaipable development reguires fhat these techielogica be evaluated
heyond immediate economic benefits,
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Imipostane questions melude;

BoOWAll artificsal indelligenee incoease social inequalicy?

B How should personal data be pootecked?

Wil suiomotion creats pew employment opponiunities ar increase
imemplovment!

Can digital teehplogies redace carlon cmissions?

Hlow can linovation sepport climate regilicnce?

¥

Thies, technological hmovabion must be acopmpanied by long-terin etkdezl,
aocial, and envirenmental consldesations.

7.3 Bangladesh Perspective

Bangladesh has already adopied scveral fong-term nabonal development
stratepries that reflect the !‘H‘il‘ll:q‘!ﬂl! ol long-term thmking:

Fxnrnples include:
Vidlon 2041: Alms to transform Bangladesh into a high-income, knowledge-
bazed economy through indostrialization, technofepical innovaetion, improved
edueaten, nnl geod govermanoe,
SEmart Bangladesh: Promotes digital rnsformation in government, edocaiion,
hezlthcare, husiness, and public services while encoumging inpevation and
gleprital melusion,
Banpladesh Defta Plan Z10M: Bepresents cne of the workd's lonpest-term
nutonal planning frmeworks
He abjectves nclude:

& climate adaptation,

o fliod ranagemest,

& river cansereation,

e waler fesource managemnent,

» oo security,

#  ehviponmental sustababiling
The plan recopneees thot decisions made todey will affect Bongladesh's
eitvironanelal and econenie fulure troughout the teenty-fisst centusy, These
initiatives dhesoate hew lopg-term thinking §= beeomimg an integral part of
natienal development plonming.
Practical Example

Clomsuder twa larmeers,
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Farmer A npplice exceazive chemical ferfilizers to maximize crop produection
durmg the current seasan,

Farmer B odepis integrated notriem management, conssrves soil fenility,
ravintes craps, and uses-efficient mgntion practices.

Farmner A may initally obtain kigher yields, bus comtinuous ovesase of chemicals
gradunily reduces gadl femtility and increnses environmental pollufien

Farmer B moy expecice mave moderate shasl-temm wields bab maintains soil
prodectvity Tor fuiure penerations

This example demmonsivates the difference between short-term profii and long-
term sustalnability.

1.3 Classroom Activity

1.3.1 Futore Scenurio Analvsis
Davide the class into groups. Hach group selecis one development pragject,
Examples include

= copstroction of 3 new highway,

¥ eetablishoment of a technelogy park,
¥ expansion of renewnhle energy,

P development of & smast aify,

Each greap evaloates;

*  Immedizgie coonemic benefia,

¥ Possible erviranmensal mpacts after 20 years:
¥ Poszible saciul mpacts afler 2 years,

¥ Technolagical opportunilies,

Hecommended sustomzability messares.

Ciroups present ther concliswns and discuss how leng-term thnking changes
development decisions,

7.3.2 Mini Case Study
Caxe Title: Cosital Development upd Climate Resilicnce in Bangludesh

A coasindl disfoet plaps to develop a large fourism complex o inerease
emplovment and regional incame, The propased project inchades hotels, roads,
shoppig facilittes, amd recreatzonal mfrastnociere, Howeser, envirommental
waperls warn Ut the apcd s kighly vulnesable to sea-lewel fise, cyclones, coastal
eroaien, and saltwater intrusion.

'l‘
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7.4 Chapter Insight

Lompg-term thinking distinguishes sistamable development from traditional
developmcet approaches. I cocowages secietics to evaluate developanent
decigions med only in terms of présent ecanomic bepefis bud also with respect o
their long-term social, environmentnl, and ecconemic consequences, By
considering the nphts of foiure penerations, conserving maldrs] pesoures,
invesiing w baman cagetal, and micgiating techuofepical innovation responashly,
long—termy thunking  provides the foundation for resilien: and sustainable

development
Reflection Questdons

1. Why i long-teem thinkmg o lombemental characterstiz off
saslainahle development?

2. How does long-term plannimg differ from conventional
ghort-term deciston-making?

3, Why should businesses incorporate sustumability e
thear lorke-temn shategivs?

4. How can lopp-term thinking improve covirosmeatal
managemsni?

5 What opportunities can Fowrth Industmal - Revolotion
technobogres create g loeg-term sastzinalily planming?

6. Hew it Banglsdesh's loagg-term developisest  plans
demopsirate the impomasce of sustainabiliby-oriented

thinking?
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CHAPTER 8

Equity

In this szction, we will explore how fzimess, justice, equal oppactunity, and the
concepis of bilergenerational equity @nd intragenerational equity ersure that
thie henefits and responsibilites of developineat are shared bodlh among people
living today and between present and futore generations. This discusgion will
anfurally prepare slodents for the suhsequent section an the Principles of
Sustiinaile Bovelopment,

8.1 Introduction

One of the defining charactenistics of sustaizable development iz equity, While
seonamic growth may resse 8 nations wealth, sustainnble development
emphasizes that the henefits of development should he distributed (airly among
all people and across  genemhons, Development connod be regusded  as
susglaiable i it improves the lves of saly a small scgment of society whilo
leaving cahers in poverty, exclugion, or environmental valneralifin

Eguily e therefore not oserely o moral adeal; 1915 @ proctical requirernent far
suslaiwable development. Societics characterzzed by extreme ineguality often
experience docial unrest, political insiabiliby, limited economic opporiunities,
environmental missticr, and reduced public wust Conversely, equitable
soceelies fend 1o enjoy slronper insfiublons, hegher secial cohesim, gresies
costamie resiliemse, and nproved cavireimental slewandzhip,

Withimn the framewark of sustainahle development, equity has twio closely related
demensions:

* Intragencrationsl Equity - fximess smong people bving teday,
#  Intergenerational Equity - famess between present and  futare
EolEalbons.

Together, these dimensons ensure that development benefits are shared Sy
hoth within societies and acrogs time.
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8.2 What is Equity?

Eguity relas to the principle of fairness and justice w the disinbueiion of
apportuifies, resources, reapoaaibilities. and benefits. Unlike sguality, whcl
implies tresfing evervone in exactly the same way, squity recognizes thai
individunis and commanitics often begin from different social, econamic, and
envirommenizl circumslimnces

Censequently, achieving faimess may require different forms of suppont for
different groups, For example, two students mav receive the same scholarship
apperiuily, However, il one student has lanited mieemet access, [nanesal
hardzlip, or & disability, eguitable treatnsent asay requise additional supposd w
ensire boih smoders can benefil equally from higher education. Thas, equity
cmphasizes fair apportenities miher shan ddentenl trensment,

B.2.1 Equity versus Equality
Although the tenma equity and cquality are frequently used interchangesbly,
thiey represent different concepts.

Equabity: Equality mesps providieg overvene with the same sesowices,
opportunities, or meatment regardless of their circumsiances.

Exacigle

Fvery schonl recesves sxactly the same number of conputers reguscdless af
atdent pepalation or infrastriciure.

Equity: Eguity allocates resources avcording to actual needs se that evervone
s a fiar apperiunily te achzeve simntlar oufeomes.

Hxample

Schools with fewer digitol resources seceive additional computers. ond intenset
fzeilifies to peduce sducational disparities.

Thevefons,

Equality asks: 15 cveryons receiving tie same?"

E-qqily asks: "Is everyone receiving whot Ii'u:}' newd do succeed ™

Bustainable developmeni primarily edopes the pricciple of oquity becosse
socreties differ considerably in terms of income, peography, valnsmability, and
BCCESS W FESIVUTCEE.
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8.2.2 Intragencrational Equity

Dfindtion: Intragercrational equity sofees to faimess among peopls living in the
present generntion, |t seeks to ensure that development benefits are shared fairly
repaniless of

* mecHTe,

* g-cud_g_r_

s ethnseity,

*  religion,

= (fisubilrhy,

e penpraphic location,
" oge,

& pociad stakis,

The ohjective s to sedoce Ineguality whidle cxpatding opportusnites foe all
members of society,
Examples
Exnmples melude:
¥ umiversal pcopes fo qualify education;
P pffordable henlthcare;
¥ egual empleyment opporlumbies;
# porder equality;
¥ financidl inclusien;
F opccess fo clean drinking water
digital inclusion,

'|'|'

Crountries that promate intragspemntionnl equity generally experience stonges
econamic growth, greater social siability, and higher levels of human
developmenl

K.2.3 Intergenerational Equity

Definitinn: Inlerpenerational equiy refers (o faimess between preseant and firure
penerations, It recognizes that today's decisions influence the apportunities
evailable to Muture pencsations. Mataral resources, Blodiversity, climate stability,
freghovater, forests, fertile seils, and healthy ceosyatems should thevefore be
managed responsibly  mther than comsumed  imesponsibly  for immedizie
SSanic i,



Practical Examples
Exarnples aeclude:

prodecioeg forests Ingm excessive delore sk,
coiserying groundwaber;

reducing presnhouse gas emissions,

investing m renewnble energy;

prescerving buslversity;

g plastic peliiton.

YYYNY YWY

These actions ensure that future generations inhesit & bealthy and productive
emvironmmerl

8.2.3 Equity in Sustainable Development

Equity mtluences every dimension of sustainable development

Economile Equity: Economic opporfunities should be available to all citnzens.
Exarngeles tnelude:

T WiLges,

dcenl conployInenl,
finanial ielusiea,

cunport for small enterprises,
equal nccess o markels

Soclal Egoltv: Every indivedaal should bave equal apposiueitics regardless of
background.
Exarples eclude:

b R

vmiversal education,
accissible lvsalibeare,
digahility inchusien,
sacin] pratection,
pender equaality,

Environmental Equity: Enviroamenial benefils and eovironmemzl bardens
should he shared lairly. Communities should nel expenence digproporiionale
exposure b pollution samply becaese they are ccomomically disodvantaged
Examples include

# clean ade,

® cafe drinking water,

¥ benlthy nerghbourhoogs,

#  eguitahle nooess o gresn suaces.

b A
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Digital

Equity: Ths Fourh Indostrial Revolution bas inroduced s new

dimension af eguity,

Acores a0

YYEYYNYW

intertel conectivily,
digital literacy,

artificinl mtelligence,
pmbme edscation,

diziial Mnanceal services,

hins become increasmgly important,

Wb

equitable access 1o digital technalogies, technological progress may

widen riber than reduce inequality,

8.2.4 Equity and the Sustainable Development Goals

The principle of equity iz embedded throughout the Sustaimable Development

Goals,

Examgples inclade:

sz Eelationship to Equity
T3 1 Endmg poverty

B0 3 Heabth Tor all

SIMG 4 Cuality education
NGS5 Geeder equality

S A Bale water Dor everyone
BDGR  Dhecent work

aG 10 Reduced inegualthes
SIME 16 Justice amd slsang mallshimns

The 2Mis erophassze (hat developinent should leaye e ome behimd, 2 principle
flaat vefleets the easence of cguity.



8.3 Bangladesh Perspective

Hangladesh has made signelicant progress m promuoting equity thraugh expanded
gcccss to cducatbon, improvements o materpal and child healtly, ibeecased
paricipation of women in the work{orce, social safety-net programmes, and
deprital public serviges,

Meveriheless, imporifan: equity challznges remain,

These ionchude:

incoune meguelity,

istbratt-niral disparsties,

eiequal healtheare access,

digital divide,

climale wulocrahility nmong copstal communrizes,

uneguit] educatsonal quality,

YWY YWY

Addresging these chalbenpes requites incliesive policies that priortze vulnerable
populations while prometing economic compshbivencss.

8.4 Classroom Activity

R.4.1 Equity or Equality?

Woekirg t groups. examine dee following staatiens asd determine whathes dhey
illustrate equality, equkty, or both.

#  Every stodeit recetves the sams leibook.

¥ Students with visual fmpairments seeeive tweanibeoks in aceessible digical
formats,

¥ Fovery district receives the same healtheure budges,

o OHemole roral disiricts receive additional medical Caclibies because of
limeited accoss.

MHseis your reasaning walh the cluss.

B.4.2 Minl Case Study
Caise Tithe: Digital Education in Rure] BRanpladesh

Followinp the cxponsion of ooline education. & wiversity intreduces digital
learming for all stodents. However, o survey reveals thal many siudents living in
remote marnd areas have Hmited miemet connectivity, madequaste digital devices,
amd umstisnle elecinoiy supplhes,
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8.5 Chapter Insight

Eguity emsures that sestamable developnsen) benelils evesyore rmtker than a
privileged minority. It fecopnizes that fambess often seguires differentiated
EUppoi o overcoms unegual siaming conditions. By promsoting fainvess amang
people ving fodey and profecting the nterests of fofure penemiions, equiky
strenglhens socsal cohesion, economes resilence, envirenmenin] slewarnlshin,
and demecrafic . govemance. Withou! cquity, developeent cannof tuly be
congidesed sustainablc:

Bley Terma: Eguity, Bqualiy, Intregenerational Egudty, Intergererational Bguity,
Envisonmental Jusiice, Social Justice, Dhgiial Equily, Inclusive Developosent,
Faimess, Equai Opporunity

Reflection Questions

1, Whas is the difference between equality and
equsty?

2. Why iz cgwily essentind o susigipalle
development?

3 1o does intrzgenerational squity address
incysalities waithin the present generation?
4. How 5 cguity reflected de the Susainalle

Devglopment Criala?

5 0Can a country be congidered sustainahly
developad iF economic prospeniby increases
winile megquality alse mereases?

6. What forms of incquallty sepresent the
greatest  challenges o equitabile
development i Papgladesh?



CHAPTER Y

Environmental Protection

In this section, we will examme why environmental protection is nod merely o
conscrvation aobixective bul a findassental requirement for ecopmmie prosperiiy,
publec healil, soewal stability, and the lomg-term sueceas of sustainable
development. We will explore coosyatem services, biodiversity conservalion,
pallubon control, climate resibence, and the role of environmental governance
m pchieving sustvmable |£|:'.re||:_||:rr':|mt,

9.1 Introduction

Environmental prodeciion iz oné of the three fundamental piliars of sustainalsle
development mid server 6z the ecological foundation epon which haman
civilization depends. Every socisty rebies an naturl ecosysiems for clean air,
Ireshwaler, feriile sols, forests, brodiversaty, minerals, energy resources, and a
gtable  climate, Withouot these cmviromnestal assetz, oeiher  cooromic
development nor social progress con be sustained,

For many veers, envizonmental profection was ollen porcenved as a bamor to
coonantic  growth. Gowverruments asd  industrics frequently  believed that
envitommenial regulations would increase prodiction costs, reduce indesirial
competibveness, and slow econpmie expansion. However, exlensive scienfiliec
research and pracizca] experience have demonsiraied the opposile. Healihy
coesyaleme provide cssential services thal suppont agriecliere, Eshesies,
industy, fourism, public healib, disaster resificnce, and lomg-ferm coonmmic
productivity, Copscquently, eoviramnental depradation  wltimatzly imposes
enarmans ecennmie and soceal coxts,

Sustainahle developrnent therefore recopnizes that environmental proteciban is
nol an ehstacks to development but a prereguisite for lasting prosperity,
Eeomomee activilies should operale srthin the ecodogical hmits af the Barh
while preserving natusal researces amd ceosysiem Tunctians for present and
future gescrations.

&



9.2 What is Environmental Protection?

Enviranmental prodeciion refers o te conservalion, restoratzon, and responsible
matagemen! of sataral resogces and cecosyatamns in opder o mamtaie ceolagical
balavce, safegunnd biodiversity, reduce pollution, and snsure that environmental
resqurces remain ayvailable for Ritere generations

Il imvelves preventing  covirenmendial  depradsiion  thromgh  sustainable
prodiechon, tespomsible consumpiion, effective snvironmental govemance,
scientific iomovaston, and aciive public participation,

Environmenta! protection therefore sseke to balance humen pesds with the
ecological capacity of the Earth

9.3 Why Environmental Protection Matters

Hurran clvibivatnm depends emtsrely upon the nstoral eivoonmend. Every
coonamy, repardless of s level of development, relic: on ewvironmental
EEITCEs

The eevircunent provides:

e Clean zir for pespiration,

= Fredhwater fir dnnking, agriculiiee, snd ndustry,

o Fertile soil for food production.

»  Foresls for tber, clomoie répulation, amd Biodiversiiy,

e Rivers and oceans for fisheries and framsporiation,

e Mlinerale amd energy nesmerees {or industnal development,
#  Pyntural landscapes for fouwrism and recreation.

Whea these eavironmmental systems are depreded, bumae bealil, ccotomic
productivity, and secial stability e alse theeatened

9.4 Major Objectives of Environmental
Protection

Enviranmeninl protzcion pursaes sevent inlerrelated ohjectmes.
9.4.1 Conservation of Natural Resources

Matural resources such as Fosests, water, minsmls, fishenes, and fertile soils
should be utilized efficiently while ensuning their lang-term wvnilabitity.
Sustmmahle rexource munagement recagrives thal many nadural respurces

L



regenerate slowly, whersas some ars eseenbnlly non-repewabls withm haman
tme gcales

9.4.1 Prevention of Pollution

Peliution affecis air, waber, soil, amd hwman bealth. Environmental proteclion
secks o reduce;

Imdusirial emissions.
Flastic pallaticmn.
(“hemical consammination,
L i led wasiewater,
Hazasdous waste.

Meise pallution.

TY¥YYYYYw

Poliufon preveation w5 generally more cost-effective than epvironmental
restoration.

9.4.2 Bindiversity Conservation

Biodiversity imchedes the varwly of planis, acinsals, mdesoorgamisms, and
coesystems that suppon life on Earth, Hezlthy biodiveraity coatribates to:

#  food sepuTity;

»  palbnation:

e climals regulabon,

e mediwomal discoveries,

®  poogystenn regilismos.

Protectieg biodivesany g thercfore easential for both ceological sustainability
and cconormic development.

9.4.3 Climate Change Mitigation

Reducing greenbouse sas emissions has hecome one of the world's Elghest
caviroameilal priomties. Bovisonmedial prolection coeoirages:

e chewabls cnersy,

= energy elficieney

#  custainable ransponation;

s afforestabion;

#  parbon gequestraiion;

e preen fechoologles.
These measures contribaee o climate stability while supporting sustninable
ecraarmic yrowlh.



%.4.4 Ecosyvstem Restoration

Maony ceosyatems have aleady boon depreded by deforestation. poliution,
minmg, urbarization, and unsustainabls agriculture

Envimmmental ceateration speludes:

reforestation;

welland resioration;
river rehasilicatiog,
mMangrove conservation;
habitat reconstruction

b A i

Bestoration improves hisdiversity whike streppibening clmate resilience,

9.4.5 Ecosystem Services

Ome al the masl importanl coneepis in envirennioilal prolecbhon 8 ecosyslen
serviees, Ecosystom services are the benefits fhat human secictics olitain from
healthy ecosysiemns. The Millenniom Ecosystem Assessment (LHI5) classifies
ecogyilem services min fogr catepanies,

Provisioning  Services: These provide tamgitle produwcts directly osed by
famans,

Examgles inclide:
& fopd,
o freshwaler;
*  firmber;
e medicinal plants;
s fibo

e fuelwood,

Regulating Services: Thess regulnse natural processes fhat support human well-
heng.

Examples include:

w  plirmate regualabion;
o [lood contrel,

» water purtficabion:
#  pollinntion;

= crogion conbrisl;

# parbon slorage

Tl



Cultural Services: Mataral ecosystems ol provids culbaral md psychological
henelits,

Exnrnples imolude
= [ECTEntion;
= |,

» acsthelic approciation;

#  cpiritual valoes)

* educationnl oppoTtunibies
Supporting Services: Suppoerting servicss maintdin cooaystiem fusctioking.
Exarnples melude:

e puinent cyching

= snil formation;

e photegyrihesis,

*  habitat provision;

e lsiodivessity mabmlenance.
Withowt these supporting services, other coosystem services would gradualiy
dusappear

9.5 Environmental Protection and Sustainable

Development

Environmensnd protection contributes directly to each dimension of sustainalile
development

Econnmic [Dimension: Healithy ecosysiems support agriculiure, fisheries,
fvurism, renewnble emetpy, and indnstrial productivity,

Soclal Hmension: Clean enviroamanis mproyve pablic health, redeee disease
burdens, enhnnce fead secunity, and strenglhen communicy resilience
Environmental Dimcnsion: Condcrvamion maintains ecological intcgrity,
hindiversity, and climate stability,

Technolagleal Mmension: Modemn techipologics contiibate significantly to
environmental proteciion,

Eracigles ipclude:

Artificeal Intzlilpence for enyvirommental monitoring.
Satellite remole sehsing.

[rternet of Things {ToTh sensurs,

Srmart irrigation avsieme,

A i R
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¥ Presisien agriculrone.
P Drone-based forest monitering,
¥ Hog Data lor climeste modeblomg,

Thus, the Fourth Industnal Revalution offers powerful tools for environmental
suslwinabifity.

9.6 Environmental Protection in Bangladesh

Bawgladesh faces sipgnificand eavirenmenrtal challeages despife remarkable
SCONONc progress,

Maos Egees dpelode:

Air polluteen {0 rhajor cilies,
Flaver pollubon,

Piagiic wasic

Friduztrial affluent discharpe
Mefarestalion

Wetland depradatien.
Coastal crosiom,

Salinity inousion
Climnte-mduced flonding

Cwelomes

YYYYY¥YYUNYYYW

Te sddress these challenges, Bangiadesh has mirodwced several importnmt
nitiatives,

These inchude;

»  Bangladesh Environment Conservation Act.

*  Bangladesh Chimate Change Strategy and Action Plar (BUCSAF),
s Mational Adaptaticn Plan,

& Puiib Chimaste Progperity Mlan.

w  Bangladesh Delia Plan 2100,

»  Sreari Bangladesh luitiative,

These pobeies seck W integrote  envienmente] sestumsbdity min mational
developrnent planning.

9.7 Environmental Protection and the Fourth
Industrial Revolution

The Fourth Tndustrmal Bewvolution provides unprecedsnied opporiumities to
stremgibien envitenmendul protection,
T2



Exomples mslude:
Technology  Environmental Application

Ariificial Climate prediction, biodiversity monitoring, pollution
Imtclligence detection

Infesisel of Stnard water management, ar—mial ity monitoring, Waste
Thmpgs (1277 mamagemend

Big Diaso ; ‘2 . .
Analytics Climate-isk analysie and cnvironmenzal planning
Forest manitonng, disaster assessment, wildlife
Dromes .
conseryation
aaci o .
Blockehain 5”5_1-“-'-'-"91_5'-1‘ supply chain management and carbon credit
werification
Raorbodacs Preciston agnculisre and huzardots wisle management

These techirolowies  demonstrate  that  techoologicsl  ibnovation  and
cavironeetal conscrvation can complement rather than contradics ape auothar

4.8 Classroom Activity

9.5.1 Environmental Decision-Making Exercise

Pavide stwdemts mio smull groups, Bach group selects one envinonmenial ssoe

Examples include
F Plastic pollution.
# River pollotion.
F  Air paliution
F  Deforestabion
o Food waste
#  Climate change.

Eoch piep identafies

Caiiges,

s Envimnmental impacts.

e Socaal dnipacts

= Eromomic impacts

e Fosable teckiolegical solutlons.

* Relevant Sustainable Development Gaale.

TA



Groups present their findings and dizeuss the feasibily of ther proposed

solutians.

9.5.2 Mini Case Study
Case Tithe: Smarlt Waste Management for & Green University Campues

A universiny geaerated several lomes of selid waste overy woek, imcluding pagres,
plasiic, lood waste, and electronic waste, Traditionnl waste collechon methads
have hecams inefficient, resulting in overflowsing bing, unpleasant cdours, and
inereasesd envirommental pollution,

The university progosss infroducing o smart waste mARASement Fystem using
Infernet of Things {IoT) sensors, artificial inteliigence, and sutomated waste-
soting techimadories,

9.9 Chapter Insight

Ervironmental protection iz not simghy abouat presgiving vaturs for its own sake.
Tt i= about protecting the ecelogical systems that sustain human health, econpmic
prosperity, foad secunty, and social well-being, Sustsinable development
recopmaces hat enviropmental consereation and economic developorent ane
mnctually depepdent rather than mutually exelusive. la the era of the Fourdi
Inchisdial  Revelobion, emergoip  techpolopies - provide  unprecedented
opporfunitiss tp strengthen  environmental gevernance, Improve  resasrce
elficiency, and create & more resilent and susteinable e,

Key Terms: Epvironmental Protection, Ecosyeiem Services, Biodiversing
Climade Chenge, Pollubon Prevention, Conservahon, Foesyelem Restaratwn,
Resewable Energy, Cireen Technology, Bnviroimiental Clovenance, Eeological
Balaie

Refection (uestions

1. Why 15 environmentnl protection
hundamenial b sslamithlic d.l:'l.'n]u'rmnnl.'.'

2. How are satiral-resouree cdnservalion,
pollation  prevention,  amd  boediversiiy
conservation mierconnected?

3 Why are ecosysiem seTvices important 1o
eccnanme aid socaal development?

4. How can cnvisomesontal — protcciian
coatribute to climsats-change mitgation?

T4



5 How can Fourth Indostrial Revaolarion
technplogies Inpave envirpnmeninl
mmelormg snd proféciion’?

G, What envirommental problems showld
Bapgladesh address most urgently, and why?
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CHAPTER 10

Resource Efficiency

In this section, we will examine how the efficient use of energy, waler, raw
materals, amd nalural resowrces cnables societled o achieve greéaler ecotanie
prodectivity while minimizing enveronmental impacts. We will alse Intredace
e concepie of the clrcular ecomomy, resource productivity, sustainable
consmption, and responsible production, which are ingreasmply ceatml o
both the Sustamable Development Gosls (especialiy SDG 125 and the Fourth
Liiclissteeal Bevolistia

10.1 Imtroduction

Cime of the definmg choaracienistics of sustninable development i resonres
efMiciency, Throughout history, economec development has depended an the
extrction and consumplion of nalumd reseurces sech s lend, water, foresls,
fninceals, feasid fucls, and blodeecrsity, For many  decades, development
atrabegics emphasized maximizing production with litte attention to the efficient
ise of these resources, As o remilt, excessive consumplion, wasts generation,
enviremmenial degradabon, and resource depleten have hecome mupor global
C{RICETTIA.

In the teventy-firss century, resource elficiency has emerged as a central principle
ol sistaimahle development, W recagnides bl the Barth possesses Nntle natural
pesolnecd and that lopg-term prosperity depends not cnly oi producing asose
goods and services bt alao on uging availablie reaources wisely, responsibly, and
cificicntly

Reseuree ciffciency therelore secks to maximize ceonomic aind social beacfis
while minimizing the vse of enerpy. water, raw materinis, and other natural
resources. If encoursges socigties to achicve "more yalue with Tewer
resaurees', thereby reducms envitonmental impacts and supperbing eag-lerm
susiatmalility.

Th



10.2 What is Resource Efficiency?

Resource elliciency relers fo the sestamnable amd opimal wse of nalureal,
fuaecial, technolegical, ard Bismasn rescusces in & maphed that maximizes
produchivity while minimizing waste, poliution, and unaecesany consumption,

I sdmple ferns. resowee efficieney means produclag oiere with less,

Kalher tham mL'n:a:inl Fm-l:hl:_lum hv consuming ||.|.r=:1' quuntitrey ol raw
matenals, sustamable societies seek e improve productiivity threagh innevaton,
fechinology, bettor manageenent, i cificiem resource utilization

Resource efficiency apphies nol anly to alural resources bat alse o

ENETEY,
waler,

raw materials,
fand,

labair,

Firme,

fnancial sesoans,
infornzation,
hechnotomy

L b
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10.3 Why Resource Efficiency Mallers

Nedum! resources are lomited. Many importanl reseurces require decasdes,
caniurses, or even millons of years t regeneraie.

Examples include:

fossil fuels,
groundwaler,
frests,
feratle sail,
mincrals,
biodiversity

f I A T U A

IF tleese pedourees are consusised faster than natbre can ceplecish thern, fulure
generations will inberil 8 lese productive and more envioenmeentally fiagile
pianel,



Bszources efficiency therefore conirbuces to:

CEOPOILG Cotnpeiiivan:ss,
ervirormensal conseryvation,
climate chunge mitigaton,
coid reduction,

imapreyvied productvity,

btz -term resifbence,

Y¥YyYywy

10.4 Principles of Resource Efficiency

Severn] important principles guide efficient resource mse,

Reddmes: The first prionity is reducing imnecessary resource copsurmption,
Exarpples tnclude.

¥ redocmg elecincity comsumphion,
Foomiioizing paper ase,
# reducing Food waste,
o oonseTving watsr,
¥ improving prodoction efficiency.
The ¢leanss repource is #fea the one That does ot need 1o be consumed.

Beuse: Mary products can be used sepostedly before disposal.
Fxarmples cnclude:

renzable shopping bogs,
refillafhle waier battles,
retsable packaging,
refarbished compulees,
repacred fumibure.

Rewse exbends product lefe while reducomse researce demand,

Y¥ Yy

Recycle: Recyching converts waste matenals into new products
Exarnples include recyveling:

papLt,

glass,

metnls,

Fooplestics,

o oplechromic wasie,

S

Recyciing reduces pressure an natum! resources while lowenng waste disposal
PEARUETECIVELS,

TR



Recover: Some waste motenals conmas be recyeled bar stll confain vaheable
ST Y OF matennks

Exnrnples imolude
Fooenergy mecovery [rosi municipal wasie,
#  biogas production,
¥ composimg erginic wnsle,
Respurce recovery fransforms wasic inbo wseful coonomic resoures,

Circular Economy: Resource efficieney 16 closely amoeiated wilh the concepl
af the Circalar Economy, Traditonal ccenontics gencrally fellow a Hnear
madel

Extract — Frodice — Use — Disposa

Thiz muslel generates sigmbicand waste und resource depleten. The circular
sapnanty adopts a different approach:

Pesign =+ Produce — Use — Reuse —+ Repair — Refurbish — Recycle —»

Recaver

Imstead of treating products as waste aficr use, materials remam in contmuons
cireulation lop 3 long as posable. The crcalar econamy thenefore reduces-

waste generation,

=

= raw matersal exiraction,

¥ pevdronimental polisten,

F  preenlousc pas cmisabons,
At damme bime, §T creates;
mew bizsincss aupoThiniiies,
green emplayment,
¥ bochinlopical imnavation,
F o long-term seonemic vesilicage.

¥

10.5 Resource Efficiency in Different Sectors
Agriculiure: Efficiant agricnllure promotes:

drig irvigation,

precision mrming,

intuzrulud rulrient managemienl,

clismabe-smart agriculiurne,

redusced pesticide use,

oy

o

These prachwes merease productivity whale carserving waler and aosl resouroe.

™



Industry: Indestees improve resource efficiency throgh:

cleaner production,
energy-sfficisn mochinery,
waste minimization,
industrial symbiosis,
sustainable supply chains.

¥YY Yy

Many muxlem fuclones now moniler resogreo consumpion asing dyotal
technologies.

Buildings: (reen buildings improve efficiency through:

patueal lighting,

gificient insulotion,
snu-lu.rThnncls,

rastwaler harvesting,
encrgy-cificiont appliances.

YN W

These measures reduce oprerting costs while lowernng enviroimmental opscts.
Trlnapnﬂ.llin-rl: Rewnarce-piticremnl 11-.|.115|:.|n-:1:|.15r|;|-|1 inchudes-

gheetric vehicles,

pulblic transport,

Ricyele infrestrischure,
intelligent ralfic mandgement,
fusl-cfficient logiatics.

¥Y¥YwwYw

These svstems redice Dwel consemption and greeabuoise gas emissions.

10.6 Resource Efficiency and the Fourth

Industrial Revolution

The Fourth Industrial Revolabon hes significantly expanded opporiunitics for
repource efficiency. Several emerging technologies contobute directhy,

Artifleial Intellipenee (AT AT optimizes:

EREFEY Cunsamgtion,
Eanufaciurmg prossacs,
logistics,

mrigation sysiems,
predicive maintenance,

Yy YNy

Ril



Intermet of Things {IaTh 0T sensors manior

WALET LSE,
eisciTicily consumpdien,
v queality,

indusirial equipment,
smart butldings.

¥YY Yy

Real-tme manilonmg reduces umnecessary TeskIre: consumplion,
Big [afa Analytics: Lorge datngets help povernments and businesses identify;

= meffcienr resoerce use,

¥ waele genetation,

#  pnergy demand,

¥ lrarsporiabion oplimiceabon,

Evidence-based decisions improve sesource productivity.

Robotics and Automaton: Auwomalion improves manufacluring pesciaion,
reduce: maiterind bsaes, and minimizes producton ernors,

Digital Twins: Digital twins sumelate wmlrastructure, factores, or clties before
plivsical implementation,

This reduces:

construction wasle,
eperalional raks,
maintenancs costs,
[eSGUrEE l::"IJﬂEI.iTEIFI'IIEIJl
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10.7 Resource Efficiency and Sustainable
Development Goals

Resource efficsency contrbutes directly o several Sustnmable Development

Cioals.

LTH Contrilation

SDG§  Efficient water managernsnt

S0 7 Enerey efliciency

SDG Y Sustammable industrializstion

S0G 11 Sustinable citics

5063 12 Responsihle consemplion ard production

Bl



snd Contribaticn
S 13 Clinsabs actzon
06 15 Susinmnable manogement of natural resoarces

Amang thees, BIMG 12 places paricular emphasis on achieving sustainable
cansemplion aml production potlems throsgh improved resource efficiency,

10.8 Resource Efficiency in Bangladesh

Baggladesk bas made potable progoess 1o promobiog  resowce-efflicieat
development. pamicularly in repewable energy, digital services, and sustainable
apricnbiure, Neveriheless, several challenges remain,

Key izsuss inclede:

groundwater depletioa,

inefficient wgatioan,

imdusirial wastewater,

expessive plashc use,

fooml waste,

chebgy lomsss,

inefficient urls=n whgts management

o N R R R

To address thede challenges, Bangiadesh kas mirodeced vanows mabiatives,
i LudEsg:

colar hombe systems,

gimari rrpation lechnofopacs,

digital apricufure programmes,

energy-¢ifficient industrial policies,

wasle recyclmg iniatives,

At Bangladash Siralepy.

L T

Coentmued mvestment i technelogy, mnovation, and enviranmental govemunce
will lusther fmpeave natdonel resource edficiency.

B2



10.9 Classroom Activily

10.9.1 Resource Audil

Ziadenls work in groups W condeacl 8 simple resource awdit of the umiversity
LS.

Each group ndemlzlies:

Bources of electricity consumption,

Whter usc peliome,

Fager corgumation:

Plastic wasic peneration.

Fond waste

& Opportunities far improving ressarce etficiency

Y WY Y.Y

Groups prepare practical recommendations that could make the campas more
sustnimable

10.9.2 Mini Case Study

Case Tithe: Smart Water Management in Agrieoliure

A lurming communily  experences deelinme  groumdwater levels bocaise
fraditicazl ierigation mycthods waste sigrificant quaniitics of water

The government propoases instadling:

[oT-baped sl moisfure sensers,

aglarnabed drip irmigalion,

Al-sigpported weather forecasimg,

golar-powered imigation pusmips.

Yoy

10.10 Chapter Insight

Resaurce efficiency transborme the way soceebes nse ootural, financial, and
techoolagical resources. Rather than persoite devebopneend through increasing
pesdUree sensumplion, suatanable development emphasizes maximizing valoe
while minkmizing waste and evvirommentsl impacts. Advonces pgsociated with
the Fourth Tndestrial Revolation-including artificial intelligance, TaT, robatics,
and data unmalyhcs-provide ;'H:«'wer!'ul tonls for mmproving resource prodectvity
across agmedlire, indusiny, cibes, andd peblic services. Commegquently, resounce
cificiency bas become one of the osost insportant characteriaies of sustaisable
development and o comerstone ofthe global transitian toward o cirealar aod Tow-
carbon sconomy,

B3



Key Terms: Resource Efficiency, Circular Economy, Respurce Productivity,
Redce, Reass, Recyele, Recover, Cleaner  Production,  Sustumnahble
Cemsumphion, Responsible  Preduction, Green Ecopomy, Smart Hesouance

Management
Relectinn (Jueslionsg

{5

What does resource afficiency mean in the condext
of sustamable development?

. Why s mcreasing redource efficiency dnposiant i

a world of finde ratural reecurees™

. How can indusiries reduce materinl, water, nnd

ETETEY ConsLTpen without reducing
productivity”

. How docs sesousce cfficiency contiibiole b the

Sustainable Development Goals?

, How can AT, ToT, sutomation, and datn anphydics

mmprove resource efficiency’
Which sectors n Bappladesh have the greatest
potential to dmprove sesource cffleiomey?

B4



CHAPTER 11

Economic Prosperity

In this section, we will examine why sustnmatle development docs not reject
ecomsniie prowih, bel instead prommsics inclusive, resilient, innovative, and
environmontally responsible prosperity. We will explore concepts such as
green growith, Incluslve growth, areen jobs, sustainable bosiness, and the rols
af the Frarth Indostrinl Revalution in creating lang-lerm economic prosperity
while safeguanding environmental and social well-bemg,

11.1 Introduction

Ecopomis prosperity has: always Been ome of the primary aspiraitons of
individuals, communities. and nattong. Every country geeks to increags ineome,
peneraie ='|;|:|'p-|,|;|:|."|':1|:|1|;, in'rp'r-rl-'l.-n hivimg slandards, redece Paverty, sirengthen
industries, and enhance economic compebliveness, Hhigoneally, povemments
aficn measwred prosperity primactly throwgh Indicators such & Gress Domestic
Prosduct (GOFL, indwstrial prodection, expens, and notional incorme. While these
indicatore remain imporiont, they provide ondv o pamtial understanding of
genuime progpenty.

The concept of Smstainable Tevclopment redefines econpmic praspertiy. TE
atpues that frue prosperity canmat be measured solely by cconomic ouspat or
hnancial weallh, Instead, prospeniy should rellect a sooety's ability to creale
lasting coomoimic opporfokitics while maintaining socaal equity, protscliBg
environmental resources, cncouraping inmdvanon, amd ensuring resilicace
apinst future cconamic and eccobegien] challerpes

Ecopoanis prospesity theeefere represents maech more tean wealth accumelation.
It signifies an economy that geoerates productive employment, supparte
entrepreneurship, promedes technological mnovation, uses resources efficiently,
peduces egquadily, and mproves e quality af Hfe wihod ndemmimeng the
nanueral systems upor wlich future prosperity deperts.

In the twenty-tirsf cenfury, sustuinuble economic prosperily  moeressingliy
depends man kieowledge, digibal Wclmobeges, groon indiesines, responsble
ivestmens, acd the transition woard low-carkon developoaet.
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11.2 What is Economic Prosperity?

Eeonomie prosperity relers o & condition e owhich isdividuale apd society
eapesicnce sustained improvemenls 0 ibcome, ciplovesent, productivity,
mmavaiion, snd ovemll economic well-being while ensuring  irmess,
environmenlal susiripnbility, and long-ferm resibience

Unfike shord-temm economss cxpansion, sustainable prodpersty focuses on the
lomp-term eopocity of an scopamy 10 crests value for present nnd futore
genesaioms,

Economie prosperity therefore invelves:

prodoeiive somploynetl,

stabile ecomomic growth,

inmcrvation,

efficrent resource ubitization,
coinpelitive industees,

ftnzncial salsiliiy,

gquitnble distribution of oppomunities,
environmental respomsihiticy,

b A R R S i )

11.2.1 Economic Prosperity versus Economic Growth

Although economic growih copiribules fo progperity, the fwo concepds are not
idemticnl, BEconemic prowth mensures the incredse in sconamic oot over mme,
whereas scomomic prospertty consuders the hroader quality of econmmic
progioss.

For example, o country may experence rapad GEF growth hecaese of inlensive
extricbon ol ooteral resources. 10 this growth mesels o esddrommental
degradation, socal meguality, and resource depletiog, leng-lenn prospenty nay
achally decline.

Cenvescly, another counlry may cepericoce madesste seonamee growils while
isvesiing keavily in education, reacwablo energy, rescarch, bealiheare, and grecn
fechnologies. Although it GDP grews more slow by, s long-term prosperity may
he stronper hecause sconamic progress 15 more Tesilient sod sustainahle,

Thiss,

Econeaide growili measures how moch an economy produdes,

Ecomemis Fruq:-rrit_r memsares how well an econnmy imprlll.'l:: prl:lplr'l.
I wlible sastaining future opportunities,
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11.2.2 Pillars of Sustainable Economic Prosperity
Sustainable economde prosperity reats upon several mutually eeinforeing pillass.

Productive Emplovment: Emphomenl provedes moome, dignily, social
pasibcipatio, and eeonomae secunty. Sustamable development seeks 1o create:

decent work,

fair wanes,

eafe working conditions,
opportunibies for lifelong leaming,
equal empleymient appornifies

Preductive employment contributes directly te poveny reduction and social
inciusion,

b i

Innovation: rmovation drives long-term competitivencas. Countrics irveating
m:

reascarch,
sgienes,
technatogy,
kigher cducalien,
chlrspresewnreliip,

¥Y Y Yy

zre generally betier posibionsd to adapt to changing economie condipons,
Innoéeation increnses produciivity while supporting sustainable resgarce use,

Entreprencurship: Entreprencurs transfoms ideas o eornomic opporuiities.
Sustainakble entreprensurship emphazioes:

crvironmenzally riendly products,
rercwabls energy

cirrular business modsls,

green technologies,

sucial enterprises.

Yy YNy

Entrepreneurship  therefore  comfributes  stmultaneously 1o econgmic
development and sustainahle development

Financial Stahility: Stable finpncml systems enconmge investment, savings,
and  long-letm [ﬂi:l.ﬂl:'liﬂE. Frmancinl resiliencs  enables govermments  and
husinesses o respond effectively e cconsnee crises and envimonmental
disasters.
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Green Investment; Modemn economiee mereaamahy invest in:

reticwabic cnergy,

green infrugtructiare,

climate adapiation,

sustainuhle apricullure,

covironmenially responsible manofaciunmg.

¥YY Yy

These invesiments genenue hath cecommic and cnvizonmenind bene s,

Green Growth: One of the most infleentiol concepts mosustainable scomomic
development is Green Growth. Creen prowth refers W economic expansion that
milnmmrees enveironmentz] degradation whele improving resource elliciency and
suppariing sockal well-befg. Green growil cnourapes:

renewithie CNETEY,

cleaner production,
sustainable transporiation,
cirealar ecanomy,
lovar-carhon industries,
green hatldings,

¥ YW YN

Rather than slowmg cconomic developmend, green growth secks to improve its
quality.

Inclusive Growth: Feonomic prosperity should benefis all members of society
Inclusive growth seeks o ensure thai ecomomic opporunities zre accessible

rapardless of:

B opender,

= disahilsy,

F  cthniciy,

F religion,

F peopraphic locatian,

¥ socioecopomic hackground,

[nclusive econpmies penerally experience strooger sacind stability. greater
prodischivity, and mare sustainabie development.

Green Johs: The trangition seward sustainable development is creating entirely
new categosies of employment, Fxamples inchugle:

renewable energy enginesrs,
enviranmentnl consaitanis,
sustaimihi bty manugess,
carfion auditons,

cireular coonomy apecialists,
green architecis,

YYYYYY
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¥ environmensnl dota analys3s,

P chimate sdaptation planness.
The Iotemational Lebour Chganization estimaies that the transiton towand
environmenially sustainnbie ecopomies will creale millions of new employment
apporiumities  worldwide. Thus, emvironmental profectan  and  ecomumic
prosperity  should be wiewsd as compleosentary cather than conflcting
abjectives.

1.3 Economic Prosperity and the Fourth
Industrial Revolution

The TFourth [ndustrial Revoluiion 35 fumdamentally transforming  global
gopnamic prospenty. Emergme technofoeses cantribile by increasing:

prodiuciiviby,

elliciency,

AV EDL,
competitiveness,

digital entreprencurship,
= fmancial melusien.

YWY yYy

Exnmgles include

Artificial Intelligence: Al oplaneecs manufaciusing, logistics, ssriculfore,
finance, bealthcare, and cducstion

Intermet of Things (Io'17: LoT enabfes aoart factores, ustelligeat ransportation
avetems, precigion agricaliure, and smard eoctpy management,

Big Data Analyibes: Creanizatons wee data-driven decasion -makoge 10 bopreyve
efficlency, sedace costs, ad ideatify acw markef oppomauities.

Blockehain: BEleckehain enhances transparency, tracesbibisy, Noancial inclusion,
i sustaipuble susply chain manageeeitl

Rabaiics: Avtomaton inereases productiviey whils redecing materal waste and
nunpraving manulEctonng gualily.

{Cloed Euu‘q:nl.ll;: Cloand technolognes redwce infrastractume costs while
improving collzbaratien, maonvabion, and digital service defiveny.
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11.4 Economic Prosperity in Bangladesh

Rangladesh has schieved remarkable ceapome bansfommation dunng the past
twn decades, Maior achievensents inolude:

sustames] soonamig growily,

rapud expansion of the ready-inade garmient sy,
growih of digital financial services,

imcrensed electnoity access,

eapansicn of mabile kankmg,

traprrevemmenls 10 apmculium] produsvity,

prowih of the ICT sector,

YY ¥YWwWY WYY

These developments have contmbueted 10 msmg weemes, poventy raduction, and
inproved lvoe standands, However, several chiallenges reosain,

These irchude:

*  dependence om n Timibted number of export induestnes,
¥ youth unemployment,

o oakills psmateh,

B cavironmenial polleten,

7 climate vulnerabilicy,

= inndequate invesmens in reseatch and maoeation,

¥ productivity gaps.

Addressing these challenges requires invesimend in edecotion, iechnological
novition, digitnl  tapsfommation, green  ndustries, apd  sustunable
entreprensarshin,

11.5 Economic Prosperity and Sustainable
Development Goals

Economiz progperity confributes directly o severn] Sustainable Development
Goals

DG Relatinnship

ST 1 End poverty

B0G 2  Food security

SDG T Affordabie and clexn energy

SDGE Decent work ard econemic growth

S 9 Indusiry, innovacion and infrastrochare
i



sod HRelationship
S0 10 Bedeced ipegualitics
a0 12 Responsible consumption ad production

Tagether, these ponls emphasize that presperity shoald be inclusive, innovative,
resilient, and environmentally susdainable

11.6 Classroom Activity

11.6.1 Designing a Sustainable Business
Stodents work i growps fo desige a ypothetical business chat is:

e peonpmically profitable,
e eovironmenially rosponsble,
e cocially inclhesive.

Each grivup shoalid explam:

The busines idea

Targel cuslomers,

Blevenue medel.

Environmental strategy.

Bocial benefis,

Technologies from the Fourth Indiestrial Revolution that sall be ased,

YYYWYYY

11.6.2 Mini Case Study
Case Title: Green Garment Mannfacturing in Bangladesh

A parmsenl manufacturer plans 1o modennze s faciory by destalling

silar panels,

Ad-asgisted production plamung,
coergy-cificienl machinery,
nuterrabed guality control,
whastewnier recyclmy sysiems,

L A i

Although the initial investment is high, the company expects lower operating
costs, improved product quality, enhaoced miermationnl competitiveness, and
ratuced erovironmental rmpacks
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11.7 Chapter Insight

Sustarnahle econamic prigperly extends bevond inereases o GIVF ar indwstrzal
prodictioie. [ mepeescine an cooaomy that gererates peoductive comlioymenl
enciardies innovation, stengihens resilience, protects ihe envionmend, and
promotes sacial mclugion, In the era of the Fourth Mdusirial Revolusion,
econamic  prospenly  incressingly  depends  upon knowledpe,  digital
techoologies, responsible  iovestment, and sustsipable buosiness  practiccs.
Conscquently, sustainable developmenr secks not o fimit prosperity but o
ensure that - prospenty remains inclusive, resiliens, snd environmentally
respomsible.

Key Terms: Ecomomic Prosperity, Green Growth, Inclusive Growah, Gresn
Jobs, Sustaimabic Enrepreneurship, Innovation, Productivity, Mgl Boonomy,
Cirenler Boomopiy, Cireen Iovestrment, Austainable Business, LowCashon
Eeonoery

HeRection Questions

. Hew does econamic prospendy differ from econormic growth?

2. What are the mugor pillars of sustainable economic prosperity?

. Why should prospenty  inchude  soclal sl environmental
comsiderations?

4 Hew can imsovabion and fechnological transfomuntion contrilate to
bang-term prosperity?

5 What relabonship exists bhefween econmomic prosperity and  the
sustdinable Developrment Croals?

f. How can Bangladesh pussue higher ceomemic  prosperity without
increnzing envirenmantal degradation and soctal inequatise?



CHAPTER 12

Social Inclusion

This final charactenstic examines how sustainabie development ensures that
every Individual-regardless of gender, age, disabdlity, ethnicity, religion,
income, or geographic location-has the opporiunity te particlpate in and
beneflt from developnient, 17 will kring together the gocial, ccopomic, amd
envirommenlal dimensions discussed thraughout this chapter and serve as the
hricpe te Principles of Sustainahbe Development

12.1 Introduction

One of the mest fundamenial characteristics of sustamable developmens is soclal
inclusion. Sustainohls development recopnizes that econemic prasperty and
environmenial protection alone cannnt guarntes a just and sestaimable seciesy.
Developmenl becomes Iruly sustzinoble only when every indivedual has the
appociuity o particapaie ow coninibuie to, and bepefil fomn the development
Drocess.

Thoowghowt histery, many societbes have eapeonenced impressiee sconamio
growth while large scgments of teir populations remained exeleded fhong
edication, healihenre, employmient, financial serviees, political porticipation,
and fechanlogical opportunties, Such exchusion not only fmits mdividaal well-
bemng but alsy weakens nutional produchivity, secal cobegon, and kmg-tenm
Goeane fesilissse.

Saaclal miclusion therefore seeks o climirabe barrvers that prevent mdnaduals and
carrmuiities e partisipating fully o sociery, 1 pramates egual oppariunities,
sespecis human  digrity, prodeci: fumdamental riphis, and ensures  fhat
development lenves oo ane hehind-a privciple that lies ot the heant of the 2030
Agendn for Sustninable Development,

In the torenty-first ceptury, social incfusion extends bevond traditional eoscems
such as poverty and edecation, Tt also encompasses digdel melugion, pcoess o
emerging lecknaloges, parbcrpation m the knewledge sconomy, and equal
apperiuiiiies within the rapidly evolvmg landseape of the Fowrth Indiestreal
Rawvolution.



12.2 What is Social Inclusion?

Social meluslon 15 the process of ensureng Ul all pesple, regardless of thelr
personal characteristics of secheconomle clrcumitances, have egual
opporiunities to participate in ccomomle, social, culiural, politienl, and
technaolegical life.

It aims to- remove barriers related to:
poverty,

preude,

disability,

AEE,

cthneeny,

peligodi,

lsngange,
geographic locatian,
gl aceess,

gaciinl dissrizmnation.

YFYYYYYYYwy

Sncial inclusion recognizes that diversity strengthens soctety and that every
indhiviclual possesses the petential o contmbule o natonzl development,

12.3 Objectives of Social Inclusion
The primary objectives of gocial inchusion inchude:

Equal Cypporiunities: Every indivadoal should have equal aceess o educaiion,
healrheare, employmcnl, public scevices, justice, and economs oppomukitics.

Human Dignily: Every person deserves nespect repandless of social status,
geader, ethimeity, seligion, dissbilityg, or membe. Protecting huran dignity
strenpihens escial cohesion and demooratic govemnancs,

Participation: revelopment should nat be imposed upon conmmimmities. Ciiteens
should actively participate in:

B puhbic deciston-making,
 pommundy development,

¥ poliey discussions,

P environmenial management,
P lechnobemeal imnovation,

Participation  increases  accountability  while improving the guality  of
development decisions,



Social Justice: Social melosion promotes fammesss by reducing discnmmabon
and ensurmng eguileble sccess to opporhunities und resouTves. Soeual fushce
plrengihens peace, stabality, and national iy,

12.2 Dimensions of Social Inclusion
Spcial inchusion constste of several interconmnested dimenzions,

Educafional [nclusion: Bvery indivedual shoald lave scoess to gualing
edacation regardless of:

= pender,
F dizabiliy,
incoms,

=,

¥ peopraphic locakion,

[nclasive education contnibates divectly fo uman development and coomomic
produshivite

Econcmic Inclusion: Foonomic imclusion ensures that everyape can parlicipale
in produciive economic achivities. Examples inclnds:

pecesd o cmployinent,

entreprenenrship,

financinl services,

digitnl hanking,

wircaliohal trainmige,

maskel paricipaiion.

YYYY WY

Economee melusion reduces poverty while promoting nationnl prospesity.

Palitical Inclusion: Cingens should have opperunities o participate m
desnacTatic prizcesses and pablic decisim-muaking, Bxomples include:

WOHIIE,

pualic cansalziion,
CORIOUNILY pariicipalion,
aecees {0 justies,
[TAILSPATET: BOWEITALEE

L e

Inclasive polifical nstitulons strengthen pullie s
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Health Inclusion: Universal nccess to healthcare epables mdividonis o love
healthier and maore pro<luctive lives, Health melusion mcludes:

¥  masernal healthonre,
& child healthcare,

F warcikalion,

o omental bealth scrvices,
= dizahiliy support,

F murpl healthearg

Hezlilyy populations coatribute nroge effectively to sustainable develogement.

Dightal Inclosion: The Feoumth ndusicad Revolation hes mtmoduced dogalal
inclugion & an mercasingly ireporant dimension of sastainable developosent
Digitnl melusion nieans ensuring sguitable nocess fo;

internet conrectiviy;

digital literacy,

computers and mobile devices,
pmime educntion,

dignial Mnonceal services,
C-govenmeat,

= arificinl melligence.

¥y Yy

Withewdt digital inclision, techinological progress may widen rathes thean reduce
incguality.

12.4 Social Inclusion and Sastainable
Development Goals

The panciple of socml inchisson 15 embedded throughout the Sustumable
Crevelopanent Gaoals,

Exnmples inclade:

A L Contribhation to Sccial Tnelosion
S5 1 End poverty

DG A Good health and well-being
SDGA Cuality education

SDEG S Gender equality

SN R [recert work

800G 10 Reduced megualibes



snd Contribation to Secial [aclosion
SDG 1L Inclasive citics
a0 16 Peace, jushice nnd strobg inshtutions

The commitment o "Leave No One Behind™ reflectz the essenee of social
nzluswn anad serves as one of the guidmg princples of the 200 Aggenits,

12.5 Soecial Inclusion and the Fourth Industrial

Revolution

The Fourth Industrial Rowoletion creates unprecedented opporbanitics fos
inclusion. Diigital technologies can:

cxpaitd oaline educania,

improve telemedicine,

incrense finnncial inclusion,

sirengthen digiin] governanace,

suppirt persong with dusabilivies,

CORMGEE Tens0ie CommaIities,

cresfe fleible employment opportunities.

Y¥Y¥ YWYy

Homever, techaologieal manovation may also acredse inequaelity I access
pemaing concemrated among privileged proups. Major risks inchads:

digital dovide,

umegual internet access,

Al bias,

automation-indeced unemplaymen,

unegqual access wo digiial skills

R

Comsequently, governments mast ensere thad technological maovation remains
i lustie und benelis socwly as o whole,



12.6 Social Inclusion in Bangladesh

Hangladesh las achioved sipnaficanl progress i proosoting secial anclusion,
Makos achievements cluds:

expanion of primary educaisan,

inereased female school enralment,
imprevements in maternal healib,

growih of mobile Erancial services,

digitul govemment services,

capanaton of social salely-net programeees,

¥YYW YN

Mevertheless, severnl challenges emain,
Thise inehude:

regrimin] disparities,

urban-rural inequalizy,

digability inelusion,

wouth unemployment,

digital dodde,

infornsal conplovnsenl,

climate-indwced displacement,

umegunl quality of education

Maticnal initiatives such a5 Smart Bangladesh, Dgital Baogladesh, and
expanded social profection programmes seck b address many of these
chalienges through inclizsive development strtegies.

TR G X% N

12.7 Benefits of Social Inelusion
Societses that prowte dnclmson penerally expecence:

Elrapper econamic growih;
ligher labowr produciviy;
reduced poverty,

greater aocink stahility;
mprovesd public health;
erbarced mnovabon;

glropper desmecratic instituisens;
preater Tesilicnos to crises,

Y ¥ Y Y WYY

Lowial dnchuston therefore benefits not ity disadvantaged groups bul sociery as
& whale.



12.8 Classroom Actlivily

12.8.1 Inclusive Development Workshop

Students work m groups, Each group selects ane vulnerable populatiosn.
Examsples fnclude:

*  women,
»  persens wilh disabihities,
¢ chderly propie,

e ndigemous commmmiies,
#  climabe migmnts.
= rural youth,

Graups dentify:

#  Major barriers they fage.

F  Cpportunities for improving inchesion

¥ Relevant Sustunable Development Ganls,

o Fouwrh Indusinial Revolistien technabogied that could sugiport inclesion.
#  Policy recommendations.

Bach group presents its fmdmes o the class,

12.8.2 Mini Case Study
Case Titke: Digital Leprning for Every Sludent

A public noiversity ineduces a folly digital leaming manapemenl system
While many students benefit from anline lectures and digital resources, others
livatig o oremmode areas sinagele with arreliahie infernet aceess, Hemited digital
deviees, and issufficoent technologieal skille The witiversity must decide ow to
enaure thet all shadents bencfit equally from digial education.

12.9 Chapter Insight

Social inchesion 13 the human-cenired dimension of sustumable development, [t
pecopmizes that every indivadozl showld bave Une oppostasity o parlicepels o and
benefit  from  devélopment  regasdicss o posenal o socioecopomic
circumsiances. Inclusive spcisiiss are mone innovative, productive, resilient, and
cothesivie hecase they whilize the talents and copabilites of all citizens. In the era
af the Fourib Indestral Bevalution, social melusion alse requires cguitable
goess 1o dipital  techaolepics, kRewledge, &nd emcrging  opposumitica.
Ultimately, sustaingble development succeeds only when development s
shared, participatary, and inclusive

b



Key Terms: Soceal Inciuswen. Inchesive Development, Equal Opportunity,
Human Digmsty, Social Justice, Digstal Inchesion, Participation, Accessibality,
Leave Mo One Behind, Inclesive Society, Dagital  Diveds,  Commmumdty
Empowermmeit

Relectinn (Jueslionsg

What does social melugion mean within susiainable development?
Why 15 socsal exclusson a barmer o sustwnable develapemen:?

Which  econeme, secial, edocattonal, and palitical  dometsions
infleeiee social Helugion?

Hew does 1be principle of social incluzion relase 1o the STHGsT

Can cigital fechnologies redice sacial exclusion, ar might shey create
mew forms ol cxclusnm?

Whal policies could slrcinpilan social inclusson 1o Baggladesh?
Fari 1: Summary

The six characterestics disgussed in this section eollectively  distingush
susfainable development from tradisional developmient modals.

W

W
Ll

o

+

W

Long-term Thinking ersares that present decizions do not compromise
fulare cpportunihes,

Eqquity promoedes [eimess wathin amd acrass generations.
Envircamental Protectbon safspuasds the eoodvslems pon which all
development depends.

Resonrce Efficiency maximizes value while minimizing wiste and
resouree depletion,

Econnmic Prosperity  encourages  melusive,  mmovative,  apd
cevivonmenially responsible prowih,

Social Includon spsures that every individual con participate in and
benefit from developmen

Together, these chazacteristics provide the operational framework for sustainable
development mnd prepare us o explare its gniding principles,
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PART 1I: PRINCIPLES OF SUSTAINABLE
DEVELOPMENT

Zustamahle developoent is mare than & theoretical concept; il 15 & practical
framework for puiding development decisions at local, naticnal. and glolal
levels. To iranslate the wision of suslaimabiliiy inlo aciion, governmemis,
husinesscs, inlemanonal argemeations, and communities rely onoa oset of
fundamental principles tha shape policies, laws, mvestment  decisoms,
crivironsncalal managenent, aid social developmcit prograntdncs:

These prmciples setve as ethical, legal, and munagenial puidelines thal help
decision-makers balunce econemic growth, secial equily, amd envirommenlal
protection. They encourape sesponsible resoares masagement, promote faineees,
reduce environmental risks, and strengthen public participation in developmient
Pracesses,

Although different interationsl orgamizations emphasize different aspects of
susininability, several principles have pained oniversal recognition through
mfernational environmental agreements, the Rie Declamtion {1992, the Lnited
Matkons Suslainable  Development Goals (2015}, and  conlesmposary
sustaimability literatare.

This decton exammaned st of the most inlluential poinciples:

Enlerpenerational Equity
Inlrapgenerational Eguly
Copservaiion of Biodiversiy
Precautionsry Principle
Folluter Pays Principls
Public Participatian

YYYWYYY

Together, these principles provide the operationsl foundation for implementing
sustinable development fn practice,

10l



CHAPTER 13
Intergenerational Equity

13.1 Imtroduction

Amang all the principles of sustainabie development, Intergenerational Fguaity
is perhape the most fmdamental, 1t reflects: the ethical responsibafity of the
prement  generation foward  (dore  generatons,  Suslainable  developanent
pecopnizes tlal today’s decigions influenee tomortow’s opposiueities. Therefore,
natural esourees, ervironmental guality, and development epportunitics should
he managed in ways that allow fistore penemtions te enjoy the same-ar even
hetter-guality of hie,

This principle reminds s that bumansty is pot the cwner of the Earth bus its
temparary stewnard, Tvery generntion inherits natural resources, ecosystems, and

cillural assets fbam previows generatns ad bas a responsibiliy b pass thens
ap dit a condiion that suppons the well-bezng of those whoe come afier,

13.2 What is Intergenerational Equity?

Intergenerntional squity refers 1o the principle that present penerations showld
meel their vwn needs withoot reducing the wlility af fofure peneratinns to
imeet theirs. [0 seguires long-tern tusking moall development decisions,
cnsuiing that roday's economic activitices do pot permesnenidy damage ceosyvstems
ot exhaust natural respurces,

This priceeple is devecaly relecied b the Brandiland Cometission’s definifien of
sustainable development, which emphasizes mesiing present needs without
compramising lbhe nesds of fsture pensrations

13.3 Why Intergenerational Equity Matters

Many nalusal reseances are fnile or regenerate very showly, Examples inchude:

= Fossl fuels

¥ Ciroundwater aguefers

= Old-growth foresls

#  Mingral pesoarces

* Bicdiversity

F  Prodiechve apricabun soils
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If these resowrces are depleted or degrnded imesponsibly, fulare generaticns may
face serous environmentat, econemis, wnd socin] challenges, Intergenerational
cipurly therelire cncoutages secietees Lo evaluate the long-term conseguences. of
GUFTGIEL aotinns.

13.4 Arecas Where Intergenerational Equity
Applies

Maturn]l Beenurce Muanngement: Forests, mivers, fisheries, minerals, and
grogmdwiter shoald be managed sostinably fo mpmdwin ther long-term
availability.

Climate Change! Reducing greenhouse pas emissions tediy helps protect fulore
generations from severe climate impacs such as sea-level mse, extreme weather
evenis, food security, snd waler scascity.

Pulbilic Finance: Govermments shoull svasd excessve pubhic debd that imposes
unfac fnaneial burdens on future axpayvers. Reapoisible fiscal manapament is
thevefore also an aspect of intesgenerabional eouity.

Educativn: levestment i educaton represenls sn mvestment mo fuluiee
peaceations, Chality edusadion expands knewledge, inpevaiion, prodectivite,
and respansible cilizenship:

Infrastructure: [nftastwctiane projects should be designed o remain safe,
regilient, and environmestally sustninable for many decades mther than
delivening anly shori-term economic benefits,

Practical Examples
Exmmple 1: Foresd Conservalion

A povernment may permat Bmited  Hmber harvesting while  requinng
reforesiatzon and sustainable forest management. This approach balances present
veraaniic Teiefite with foture coolopical sustanability.

Exumple 2: Repewahle Energy

Investing in aolat and wind snerpy reduces dependence om finite fossil fuels
while lowermp greenhouse gas emessioms, Tutere genembions inhent cleaner
enerey dvilems and o helibier enviromment,

Exumple 3 Growndwater Manapement

If foreeers extract proundwater fagter than aquifers. ean recharge, futare
apricuftural production becomes incressingly difficuly. Sustainable water
mianagement protects Feture food secunty.
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13.5 Intergenerational Equity and the Fourth
Industrial Revolution

Ermerging technolagies provide powerlul oppotiuniies 1o strengihen long-term
sustainability. Examples inclada:

Acrtficeal Intelligences for climate forecasting
Senarl water makageincat systems

Precizion agriculiure

Fenewahle energy optimization
Enyrmonmental momitsring uong satellies
[rgntal tovims o suslamahle urban planmng

YYYYYY

These technologies enable mare informed long-term decision-making. However,
echnplogical inmovatzon shoald deel! be developed responsibly, considering
cthical sswes, electnonie wasle, enérgy consunpiion, and digilal inequalicy.

13.6 Intergenerational Equity and Sustainable
Development Goals

Several Sustpinable Developmient Goals divectly support interpencrational
ejjurty.

S Contribation

S A Crualiy Education

SDGE Clean Weder and Sanfiateon

SRGT Affendable snd Clean Enrergy

S0 12 Besponsible Consemption and Production

8DG 13 Climate Action

S 14 Life Below Wazer

SDdG 15 Life on Land

Togetler, these goals seck o preserve caviroaimental and soctal avsieass for
Future generalions.
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13.7 Bangladesh Perspeclive

Bangladesh has increasingly sdopted lone-term developmrent sirajegses thal
peflect Micrgenceational squity. Examales melode:

Bangladesh Deita Plai 2100 Thes plan aims b manage waler npsaarces, prolecl
caomstal mepians, atrengthen clunate resilesce, and improve emdiommental
sustainability throughout ihe twenty-Tirst contury

Vidion 2041: Vision 2041 emphasaizes mvestment moeducation, fechnological
immevation, infrastructure, and human capial fo improve future natiosal
ProspeTity

Smart Banpladesh: The Smen Bangladesh iotiative pooosedes digital
fransfomation while ecocouraging inoevation, efficieat pablic servicee, and
lemg-term coonomec competilivencss.

These mitiatives ilesfrade bow long-ferm planmipg contribates e sustainable
natignal developmmen

13.8 Classroom Actlivity

13.8.1 Future Generations Workshop
Students work 1 groups, Bach proup selects one e

e climsabe change,

= proundwater uss,

e deforesiaben,

®  plastic poliution,

e reocwable cnergy
Fach proup duscusses:

Curvent henefits,

Long-term risky,

Impiucls an future generatuns,
Fecommended susinusahle policies.

Ciraups presend themr conchesms o the class

b R
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13.8.2 Mini Case Study
Case Tithe: Groundwater Extraction in an Agriculivreal Region

A mapidly wreowing agncaliuml reoon depends - beavily on grouridwasles
irezgation, Farmers incoeasingly install deep twbe wells e maximaze crop
production. Apricultaral cutpud rises sigrificandly, but groundwater levels
decline each yenr,

Sclenteste warn that i extraction contivwes at the owmedt rate, groupderates
reserves may becpme critieally depieted witkin the next thirty years.

13.9 Chapter Insight

Infergenerationel  equity  termnds us thal  sustameble  developmmend s
fundarmenitally an cthical commmitment to feture generations. 1 requires sosietses
o balamce present needs with long-term sesponsibilities by protecting natwral
resaurces, investing m humnn capital, sirengihening resilient infrastruceure, and
promating enviranmentally responsihle smmovation, Decisions made taday shape
the oppartunilies, hezlth, and prospenty of lomorow's citteens. Consequently,
intergencratiosal cguity serves &5 one of the moral foundatiens of susfainable
development

Key Terma: Inbergenorationsl Equity, Futore Generations, Stewandship, Long-
teem Regpongibility, Sustainable Resource Managemamt, Climate Responsililing,
Ernvironmental Ethics, Renewnble Energy, Resilience, Sustainobie Infrostnectore

Reflectlon Questlons

1. What 15 intergenerational eguaty, and why s o central Lo
sustaimalle development?

2. What respansibilibes does the present genertson have
toward futurs generatins?

¥ Heow doos excessive we of naiuml resmrces  create
sitergenerabional nequality”?

4 How can public policy meopporte the interests of people
whuo have nol yel been bom?

5. Can technolopical mnovaton belp protect the interests of
futizre generxdions’ Explain

6. How should Bengladesh balance present development needs
with the interests of futare generations?
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CHAPTER 14

Intragenerational Equity

This section will explore faimess within the present generation, examming
how  sustainable  developommt  seeks W reduce  poverty,  bnequality,
discrimination, and wnegoal acceEs 1o reasurees while ensuring that all people-
regardless of gender, meomss, geograply, oF social backaround-can participats
in and henefil fram development. This discassion anll nntamily buikd vpon the
concepis of secial inclosion amd edquity inrochiced earfier m the chapler,

14.1 Introduction

While Intergencratlonal Equity conphasizes [ainsess Betwecn present apd
future gencrations, Intragenerational Equity focuses on faimess among peapls
lvinp tadny. Sustzinahls Iﬂ'l!'r'-l!'flpmﬂ]j recopmzes thad -|J.r.1.r|:||;r|;l11:_|w1l citmmux he
considersd succes ol 1 scomomic prowth benelits only o smoll segment of
sockety while millions of poeple continwe o axpesicace povorty, unemgioymet,
huapger, discriminotion, inedequeate healthease, poor education, and limited
aceeas to ereeniial rescurces.

The prineiple of istzagenerational equity thercfore seeks to cosuse rhat the
benefits and respomatbilities of development are shared fairky within ihe current
generation. It promotes equal epportumiies rather than equnl oatcomes and
encourspes govermments 1o desypn policies thal reduce mequalily wiile
expanding soeess to cdwcation, healthesre, copployeent, techiselogy, lhancial
services, ol covirommental regourcee,

In today's plobalieed warld, this prncmple bes boeome increasingly mpostant
Becawse Dwegqualities exisl ped oaly between countrics buf also withis counlzies,
between urban and rural communities, men and womew, wealihy and poor
househakds, digitallv comnected and digisnily exclusdesd popalations, and dilfarent
social grooaps,

14.2 What is Intragenerational Equity?

Intragenerationa] equoiry tefors to the principle that all people living In the
present gencration should have fair acecss to opporfunitics, resources,
services, nnd the benefits of development regardless of their socineconomic
backgroind or personsl characteristics.
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It zims to reduce disporhes m meoms, sducation, healthears, employment,
political participation, environment] quality, snd digital access,

The prmeiple doss not iomply thot evervons will pozsess dentical resources or

mcomes, Rather, if seeks to ensure that every individual has a far oppartunsty to
develop kix ar her cupabehties and particrpale folly mosociedy

14.3 Why Intragenerational Equity Matters

Large inegualitica pedoce ihe effccliveness of development, Socicfics
characterized by extrems insquality often experience

persiglen poverty,
umeniplovimens;

himited eduentionn! opporiumitics;
paar paiblic healih;

ol eonfiiey

politizal inatabiliy:

reduced econamic prodechvity;
enviranmental mjussice

b A R R G i

Conversely, sacieties that promote equitable access to opportunities generally
EXperience;

ETOREED Seomnoimic grawth;

higher levels of irnavation;

improved public health;

greater social cobesion;

imcrenzed political atabilite

enhanced resilience to econonic and emvironmental crises.

L T

Therefore, intragesoaiional equity s 1otk an ethical pruwiple and an coomemic
necesaty

14.4 Dimensions of Intragenerational Equity

Economic Equity: Foonomee opportembies should be pvpdlzble o all
inibivichunds regardiess ol imcame or social background, Exormples selade:

access 1o decent emplayment;

Banr waspes,

chlzepretcurship oppormmities;

financial inclusion;

accesd o credit;

support for small and mediom-szed enterpnses (SMIs),
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Incluzive seonoemies reduce poverty while expanding rational productivity

Educational Equkiy: Bducation provides mdovideals with knowledge, skills,
creativiby, and opportunitics. Educational eguity requinss:

wiaversal access 1o quolity education,

offordabls hipher sducation;

techmnical and wocatbenal educata;

imclasive alducation for leamers wath disabiloses;
digiial leaning epporiunities.

YYEYYNYW

Heueationnl magunlity often reproduces poverly across generations.

Health Equilty: Every individual shoald have sccess to affordalle and quality
healthoare. Health equity inclsdes:

maicmal healtheare,
child healthcare;
WACCTRANOT PToErammes;
ental health services;
ey lealibeans
rurn] bealthcare faeilities.

Y YY Yy

Hezliky populattons contmbute more effectively o cconoome sl soesal
development

Crender Equity: Hustamahle development recogrizes thal womsen and omen
should enjoy equal rights, eesponsibilitice, oppormanitics. and access to
resources. render equity promotss;

egual educatiomal epportunibics,

equal émployment;

equal pay for equal work;

leadership oppariiznibies,

pretectica Tram discrimination s violence.

YYW YW

Empowermy, wamen confnbutes directly o poverty reduchon, ecopsanie
growth, and commumty development.

Environmental Equity: Eavironmentn] resources and envimnmental nisks

should he shared Farly. Mo commmunely  showld experience disproperiionale
CRPOEUNE [

¥ imdustnial pollufion;

= umsale dinnkmg wisler

#  azasdows waste,

F  enwiroimnental degradation,
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Similncly, all communitizs shoald have equitable acoess fo;

v chean adr;

¥ eaft water;

¥ green spaces;

v heabthy ecosysiems

Digital Egmity: The Foumb Indusicial Revoluiien has ivirodeced a new
dmensian of development. Deygntal cquty ensurcs equitable acoess o;

inkemes corssctivity;
diginl devices;

pnline edwecation;

artificial metelligence tools;
digital fnnnckal ssTvices;
g-government services,

YY Y YWY

Without digical equity, technoleeical imovation may decpen existing social
inequalites,

14.5 Intragenerational Equity and Sustainable
Development Goals

The Sustmable Development Cioals strongly rellect this principle.
SDM: Relationship ta Intragenerational Equity

SIG 1 Ead poverty

aDG 2 lern hunger

SDGE Giood health and woll-bemg

SDG 4 Croality edacation

8DG S Gender equality

SN 8 Decent work amd ccomesais growih

S0G 10 Redueed inegualitics

SDG 16 Peace, jushice and strong, institutions

These goals enllactively aim to ensure thot development benefits all members of
gocsely rather than a privileged minondy,
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14.6 Intragenerational Equity and the Fourth

Industrial Revolution

Ermerging lechnologies can agnalicantly strengihen equity when mplamented
responsibly. Exomples inclades:

Artificial Intelligence: Al can improve:

#  medienl diapgnosis;

¥ personubred eduocation;

o digasber reaponae,

# agricelersl advisory services.

However, Al systems muast be detagned cazselolly o avadd algorithine: bias and
discrimination.
Digilal Eduwcstion: (itlsie leaming platforms enable students in remste teglons

o sveess egh-quality  educsiional resources. Dagetal lnelusion  dlerefore
becomis an importan cemponent of educational equity.

Mobile Financial Services: [ipgiizl banking and mobdle payinent avsicmns
increase financial Inclusbon By providivg scewre finoneial servicss to previously
underserved popalations

Tebemediciae: Bemote leabtheare seevices improve gocess Lo medical experise
i rura] and geographically isolated communities,

14.7 Bangladesh Perspective

Bangladesh has made remaskable progress wewvnsd poproving istragenerational
equity. Iespaostant achieve ety inoluda:

¥ expanded primary education;
F poproyved matemal and cheld healthoare;
B incoeased femnale pamticipation in educats and emploviment,
#  mabile fingneiol services;
F  digial govermment services;
¥ expanded socd safety-net progrommes,
Meveriheless, important challenges remain,
These inchude:

wrhan-rieral tisparciies;
regiimal thegualities;

waath unemployment;
umegual educeiional quakity;
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¥ climate vulnerability among constal communitees;
¥ digial divide;
¥ imformal emplovmenl

Contnued vestment m inclusive pelcies, diptal nfrstrechore, quality
edovatson, wnild secial protectian will listher strengthen sguilable development.

14.8 Classroom Activity

14.8.1 Equitv Mapping Exercisc
Students form small groups. Esch groun selects ane area of development:

& pducation;

»  healiheurs;

= emplovment,

e dgital technology:

®  enviranmental resources,
Each proap ideitifles
Eaxislimy inegqualitses,
Crrouges st affected.
Possible policy Inforventions.

Relevant Susinable Development Ganle.
Appropriate Fourth Trulusinia] Revelubon technobeges,

YYWYYW

Groups present sheir recommendations to the ¢lass,

14.8.2 Mini Case Study
Case Title: Expanding Digital Banking in Rural Bangladesh

A commiercinl bank launches a natienwide maobile banking platform w promisie
Moancial fmelosion, Urban resdderts quickly adopt the service, but adaption
pemains Jow in many roral comemitics due o limifed digital literacy,
inadequate intemet comeeetivity, and copcemns about gybersecurity,

The poventment conzidess wiroducing diginal licracy programmee, capanding
broadband infrastroenere, and strengthening consumes prgection regulations,
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14.9 Chapter Insight

Intrageneraiional equlty ensores thal susiainable development benefis all
mstnbess of the present peieration. IF promotes fairness in sccess 1o education,
healthcare, coplovment. ewvironmental researces, technolopy, and public
services while redecing poverty, discimumation, and inequality, Inclusive
sovielies are generally more produchve, impovative, restlsenl, and sscislly
citcanve, Consequantly, intragencrational cquity 15 oot enly an cthical princaple
but also a practicol foundation for long-term sustainable developozant.

Bley Terma: Intrpemerstione] Equity, Seoal Justice, Inclusive Growih, Egqueal
Oppoeriunity, Educational Egaity, Healih Equity, Gender Equity, Exvironmental
Equiry, Diigital Equity, Firancial Inclugion, Inlusive Thvelopment
Reflection Questions
1. T does imtrogenerational  equity  differ  from
asterpeneratiohal equiry?

2, Why s far distnbuton of ressarces within the present
generalion Hapastant for sustatmalsin

3. Which forms of inequality can undermine inlragenerational
exquity’!

4 How do the SD{Gs promats greater squity among people and
couniries)

5 Could the Fourth Industrinl Revoluiion inerease inequaliby
even while mproving prodactivity?

4. What measures could srengthen infragencrational squity m
Bangladesh?
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CHAPTER 15

Conservation of Biodiversity

In the next section, we will explore why hwdiversity 15 essential for human
sarvival, econamic prospesity, chmate restlence, Tood security, and coosystens
atabiliny. We wall examine the cawses of hodiversity less, ionbersational
congcrvation efforte, the relationship bedween biodiversity and the Sustainable
DNevelopment Geals, and how emerging technologies of the Foambk Inchestrial
Revolution can suppard busdrversity conservation throogh artificeal intelligence,
peinole sensing, doopes, savieannteilal DA (eDNA)Y, il somai cossyvalen
msboring,

15.1 Introduction

Riadiversity 15 one of the Earth's greatest nataral asseis and forms the biologieal
fundalion of sustamehle developmenl BEvary ecosystem, ecanomy, nnd saciety
depeads wpon the diversity of Hving organizms and the ceologleal processcs that
connect them, From the food we cat and the medicines we use to the clean wates
we drink ond the air we breache, biodivessity supperts vimeally every aspect of

fuman [ife

Dezpite itz mmense irmportance, Modiversity i declining ai 2n anprecedented
rate, Human activibies such as deforestation, habitat destnzction, poliution,
climade change, overssplmlziion of matural resoces, invasive species, and
unsndtainable aprieuliueal praciices bave aceslerated the losg of species and
corsvEieme derpas the globe,

Sustminehle development recoenrees  that blodiversily 8 nob simply a6
cnvironmental concern bul an essential precequisite fod comsomic prosperidy,
fzod secomty, climase resibience, public health, and social well-being
Comserving hindiversity therefore represents ane of the fundamental principies
gubilzig susglzinghle deveboprment
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15.2 What is Biodiversity?

Biodiversity relers bo the vanely and vanabilily of all Bving organisems amd the
coological  gvstemns in which they exist I mcludes  diversity: at thice
interconnected levela:

= Genetic Diversity
¥ Species Dhversity

LS

* FEcosystem Diversity

Together, these three levels maimfain ccological siabiliy and support the
funcsicning of nataral svstens.

15.3 Levels of Biodiversity

Cienetic Dhversity: Cienetie diversiy refers to the varztion of genes within o
apecies. For eaarmgle:

= Different varetes af Tice,
F DiiTerent breeds ol catile,
F Warious straing of wheat

Clenete drveraly merzases e abilily af species W adagt b changing
anvironmenial condittons, diseagses, awd climate change.

Species Diversity: Species diveraity relers o the varely of different plant,
animal, fuipal, and microbisl species wathon an ecesvelem, Examples melude:

mamimils,
birels,

reptilcs,
arghibians,
Insects,
flowering plants,
I T L T T

b A U R

Higher species diversity generally improves ccosystem stability and resilience,

Ecosysiem Diversity: Ecosyaiem diversity refers 1o the vanely of ecosystems
within u region. Expmples inelude:

farcsts,

wetlands,

MyeTs,

coral reely,
mangrovs forests,
gragslonds,

VYT YWY
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B

¥ pgngulural landacapes.
Each ecosysten performs wigue ceologieal fimeitons csseniial for sustainalsle
development

15.4 Why Biodiversity is Important
Badiversily supparts human civilezation mpumeroes ways

Food Bccurity: Agriculiure depends upon healthy ecosyslems for
pellinatian,

feriile soils;

pest regulation;

water avaifabilily;

Ruiehc TEsruncgs,

Logz of biodiversity reidhices npgnowloeral productiaty and fead security,

¥V YRy

Human Health; Many medicines anginpte from planis, micreorgnnisms, and
animals, Healthy eceaystems alse reduce disease risks by maminining ecolagical
halance. Biodiversiy therelore comirbutes doecily o pulsle: healil

Climate Regolntion: Forests, syetlands, mungroves, occans, and grasslands
ghaorh significant gquantities of mospheric carbon dioxide. These scosyslems
help regalats the BEarth's clomate while reducing the impacts of climate changs.

Econemic Development: Mary industnes depend upon biodiverssty, Examples
i lude:

®  agriculiere;

= fuheres:

¥ forcsiry,

¥ bourism;

¥ pharmacsutcnis;

- hinbﬁ:hnﬂ]nﬂ.
Censerving bindiversity therefore supponts long-tenm econimis prospericy,

Disaster Bisk Reduetlon: Healthy ccosystems strenpthen resilicoce againat
natural disasters, Examples inclode:

Foomangroves teducmg eyelose ampacis;
= wetlands storuee floodwaters;

#  forests preventing landel:des;

= coml reels prodecting coastlines.

rature ofien provides more sustainable profeciion than sapensive enginessing
solutions,
1L&



15.5 Major T'hreats 1o Biodiversity

Hiodiveraily Faces numereas beman-omduced threads,

Hahitat Loss: Urban expansson, apgricufture, mining, rands, and indesinal
developnent Frequemily destroy nufural kabicats. Hakdtat destroction remins the
leaslaitg cause of hudiversity loss worldwide,

Climafe Chanpe: {Changrng I|;:|1'|5|1-:r||!|.|:r:b andt rinlall :pu.l.l:-l:m: niler EpeCies
destbutions, breuding cyeles, and ecosyatem functonine. Many species canmol
adapt rapidly enough to these changes.

Pallutlon: A pollution, waler pollubion, plastie wasie, pesticides, and industizal
clisiicals damaps seosyatemes s theeater wildlife. Marine plastic pollution lsas
becime a major glebal envirenmental Challenpe.

Orvereaploiiarion: Unsusiainahle harvesting of

o fush,
B limher,
¥ owildlife,
#  medicinal plonts,
cait peduce popilanong below sustainable fevels.

Invasive Alen Specics: Specigs mirodeced osdside their notumal hobitats
Aoimetnes oulsammpels wative speeies and dissapl ceosystom balance, Examples
include invagive plants, meects, and sguatie organisms.

15.6 Biodiversity Conservation Strategies
Effective conservation requites multiple complementary approaches,
Protected Areas: Governmicnis establish:

F  natioial parks;

#  wildlife sanchuaries,

#  biosphers reserves;

¥  marine profecied areas,

These arens protect impeant ecosvsiems and endangersd species,
Halsitat Restoration: Bestosation activibies include:

= reforestation:

= wetland rehabdlitation,
B mangrove mestoration,
B river restoration.

Restoration steogthens coosysiem tesiliemce.
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Sustainable Resource Manapement; Matuml resources should be horvested
within ecolegenl limits, Examples mchude:

sustainabie fonestry;

sustainable fisheres;

climale-mmart apncaliure;

intcgrated water researcs maEnagement,

¥yYywvwy

Community-Based Conservation: Local communities alicn pessess valuable
raditional  kinewledge  regardmg  ecdadyatont  managenieni,  Cosmmuanicy
pariieipation Hwercasesd cotscrvation effectivescas while supposting  local
livelihomds,

Environmenral Edocation: Education increases public awaroress rogarding
bipdiversify  copssrvation ond  ebcouragss  envinonmentally  respopsible
behawiour,  Unwsrsities play  an impostant rabe o developing  fulore
ctiviremenenlal leaders

15.7 Biodiversity and Sustainable Development
Goals

Biodiversity comdnbutes ditcetly do pumerous SD0Gs

S0 Contrivation

BDG 2 Sustamable agriculturs

DG 3 Human heabth

S0 6 Healthy feshwater cooaystens

DG 1T Climate resilience

B4 Life Below Water

BN 15 Life on Land

Protecting biodiversity alse indirscily suppoms poverty reduciion, ecornmic
development, and food seourity
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15.8 Biodiversity Conservation and the Fourth
Industrial Revolution

Ernerging technalogies inoreasmaly supporl BHodiversily conservation,
Artificinl Intelligence: Al analyres wildife images, predicls  spectes
dzstmbutions, dedects dllegal lopgma, and wentilies emvironmental chanpges
Remate Sensing: Satellite imagery maonitors:

forest cover,

wetlands;

agncultural expansion,
habdtat boss;

bard-ige change.

Remate sensing enihles contmuous erdronmental monitorng,

YYwvyYw

Dromes: Dirones ass:s1 m;

wilidlife surveys;
forest manitoring;
anti-poaching patrols;
habdtal mappma
dizaster adsesmeEL

¥YYYYy

Environmental DNA (eDNA): Scientisls cun now detecl species by analyeing
iy DA frageents preseit o waler o soil samples. This techrology improves
bipdiwersity monitoring while minimizing distusbance to wildlife.
Toternet of Things (1aT): Sas sengors eansior:

¥ water quality;

o owildlife movementc

#  forest fires:
F envivonmentnl conditions

Real-tiree meoatiormg neproves conservation decision-makomg.
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15.9 Biodiversity Conservation in Bangladesh

Rangladesh posseszes nch baoiversity despite loe reladively small geagrinhical
erea leeportat ceogyatans isclade:

#  The Sundarbans Mangrove Forest;

»  freshwater weilands (haors and heelsi;
# Ll forests:

= TIVET Syslems;

#  copgtal seosyatams,

These ecogystems support Uwisands of plant aid anbaot species wlike providing
foad, lvelilosds, climate regulation, and disaster protectiom.

Huwever, Banglodesh fivces several bladiversay challenges:
habitat fragmentatien,

river pusliistien;
ilbcgal wildlife wade;
climite change,
salinity mirusion;
dafores lation;;
plastic poliuton.

YUY XYY yYyYy

Mefiomal conservotion mikiatives melade;

prodected areas;

communsty fprestre;

MUngroye restivralion;

wilidlafie comgervalbon prograntmes;

implemsostation of the Bangisdesh Biodiversity Act
Meational Biodiversity Sirmiegy and Action Plan (MBSAT).

A AR

15.10 Classroom Activity

15.10.1 Ecosystem Assessment
Students work an groups, Fach groap selecls one eeasystene
Examples inslude:

& mangrove forest;

® v
= wetland;
o urban park;

o agricultural landscape
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Groups dentify:

Major apecics.

Ecosyslem services,

Threats.

Convervalion sirslegees.

Belevant S,

Fourth Indusuial Revelotion technolepics  that  could  support
COTEeTYRlom

Y¥YyYywy

Each groap preseats its fSndieps.

15.10.2 Mini Case Study
{ase Tithe: Conserving the Sundarbans through Smar Technoligies

The Simdnrhans, the world’s lnrgest mangrove forest, faces mereasing threats
froen clomate change, illegal loggng, pollubion, coyclones, and  habatal
degradatson. The guvemnent propodes usog

sateliiie monitoring,

A l-asmisted forest surverilance,

drones,

[oT-kased envirgmmental sensors,
environmenial DA (2D A monitoring,

b U

fo grgnpthen conservation

15.11 Chapter Insight

Riadiversity canservahon 18 nat simply ahout prodectng wildiife; # e ahao
matmtannng the ecological svatems thal qustain buman civilieation, Healihy
ecvaysloms  provide food, water, clunate megulsbon, disasber  protecton,
medicines, and ecomomic opperiumiiizs. Suastzinable developmond iherclors
requites conserving hiodoversity while ensuring thaf natural resources are nsed
respansibly and cquitably, In the cra of the Fowrth Industmal Revoloo,
cmenging lochnobepies such s artlielal mlelligence, remole sensing, diones,
crpvironmee el DA, and soan senseas offcr powariol new tools for moarlorizg
and profecting biodiversity, By integrating science, fechnolagy, community
participation, apd elfective govemance, societies can comserve bindiversity
while promoting sustainable developiment.

Key Terms: Riodivessiy, Crenehic Tiiversity, Species Deversity, Foosystem
Diversity, Hebiat Conservation, Ecosystern Services, Protected Areas, ahimt
Resioradion, Epvironmenital DNA (eDNAL  Remode  Sensmae,  Wildlife
Congervation, Matare-Baged Saolutions
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Reflection Questions

1. Whar are the major levels of biodiversity, apd why i3 cach
importan?

2. How does lodiversiy conbribule te ecosysferm stability apd
hwmnan well-being?

3 What lussen o astivitkes sre the promcipal threats o
Biodiversity?

d, Why is biodiversity conscrvabion caseirlial for achieving
susfairable development?

5. Hew gan Fowerth Indusiral Revalutan echnolagies sunport
brodwersily momiorms and conservalin?

. What lessons can Hangluslesh’s major ecosystems provade for
Bodywarsity corservabion?
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CHAPTER 16

Precautionary Principle

In the next section, we will examine how govermments; businesses, and societies
aboihd moake sedporable decisions wader condithans of scientific uneertainty.
W will exploce the meanmg of the Precautionary Principle, iz sole
envirenmetlal governance, public health, climate chongs, Botechnoleay,
artificial inlelligence, and emerging technodngies, as well ns ds impaninnce for
sustginable development moan mereasmaly complex and encertain warld,

16. 1 Introduction

Scienific and technological propress bas iransformed humsan civilization by
improving health, communicstion, transportetion, sgricalture, and indwsirial
productivizy,  Flowener, many technislogical  mnovations  and rh:'l.u:'lnpml:nl
melvifies alyo inlmsluce uncesticniies regarding ther long-Lerm mv:n_:-n.rnunlul:_
sockal, and health imgacis. In many sifeabions, waitmg for complets scicailic
cortaingy before taking action may result in imewersible damage o ccogystems,
human healih, or fulire development opportunilies.

To address this challepge, sustainable development sinbracss the Precantlonary
Principle. Thiz principle encournges decigion-makers to take preventive action
whenever there are reasomable prounds to believe that an activisy may cause
senpiz or drevessible harm, even (F complede scieniific endence = nol yai
available.

The precastiomary principle does not appase scienbfic progress or iechnological
irmavalian, Instesal a1 prommobes respensthle decsiom-makme uncler umoerainny
by eacowraging careful asscssment of risks before bvevessible damage occurs, i
shifis enwironmenta! governance from rescting o problems after they acour
foward preventing problems before they become mmmanajeable

16.2 What is the Precautionary Principle?

The FPrecawtionary Principle stafes that when theee is a risk of serious or
Irreversible harm to human health or the envirenment, the absence of
complete scientific certainty should not be wsed a5 a reason for postponing
preventive actiom,
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This principle iz intematiosally recogrized throogh Principle 15 of the Rin
Declaration on Envirenment and Development {1992), which provides ove of
it et influentizl formuolations:

"Where there are threais of serlous or irreversible damapge, lack of fall
scienlilic El!l"ll:l.ll'l.‘l:j’ alimhl naod bee wsed ay s resson Tor puralpuning cost-eflTective
measures to prevent environmental degradation.”

This principle has became o coreerstone of environmental low, sestmable
developanent podicy, and interiabiotal enviromnental govesnanca,

16.3 Why the Precautionary Principle Matters

Many environmental problems develop gradoally and become visible only afier
considerable damuge has already cerumed, Examples inchide:

climate change,

eeome Liyer deplation;
griundwaber conemimabion;
Brodiversily los,
pcpoplaatic pollvien,
chermical contomination;
anbmicrabial resistance

YYY Y YWY

If govermments wait uetil every scientific uncertainty @& resolved, preventive
gebion may come foo lafe. The precauiionary principle therefors emphagizes
eurly action, risk reduction, end respoensible planning.

16.4 Core Elements of the Precautionary
Principle
The principle consists of geveral istercongiceted slements.

Prevention Before Damged: Preventing emarommental damage s generally
more cffesctve and less cxpensive than lepaiting coosysicos afle degradation
has occurred. Examples mclade:
o oprevenbng rver polleten msteed of cleansng pallubed rovers;
# protecting foresta instead of regtoring destroved foreats,
# reducing greenhoase gas emissions ratber than addressing severs
climate mmpacts laler
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Scienfific Uncertainty: Seienitfic knowledge 12 contimoally evalving Dhecision-
makers oflen Face sshuntions where evdence is incarmpiebs bus credible concems
already exisl. Exampies molude:

emsTEINE chemicnls;

nanechnnlogy;

artificial itelligence,

Biotechralopy,

pev mnaustmial processes,

VY Y YW

The precautionary pdlaciple recopnlecs et upeemamity should crcousaps
carefnl evaleation rafher than inaction.

Risk Assessment: Before approving mapor developient projceis, governmenis
should conduct comprehensive environmmeéntal nnd socinl assesaments. Thess
BEEESEMIENE SXANTIE

= peawironmental mpacis;
F  buman henlth risks;
FpCOnImIC CoRsjences;
o long-lerm susbenabiliy;
P oplwernative oplions.
Evidence-hased nik adsessment supporis sesponsble decsion-making,

Froportionalify: Preventive measures should be proportionate fo the potential
level of nsk. [ligher-nsk activitiss Teguire more ngorous  environmental
sufeguasds than lower-nsk activitied. This ensores thal precaubion remzing
seteatifically and comemically reazsonable,

16.5 Applications of the Precautionary Principle
Climate Change: Afthough uncerninies remain regarding the preciss Gming

and maggmitude of seme chimale mpecls, overwhelmng scaentific evidence
demmomatrates thal greenhouse pas econssions  ineresse chmate nsks, The
procautionary principle therefore suppons:

renicwablbe cnergy;
cocegy elficiomey;
climsabe adaptation;
erission reduction,
resilent infrestreciune,

FOY Ny
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Public Health: Public health puthonbes frequently apply precovtion when
:'eqm'r:d'ing b mernng infeetioas diseases xamples inclube:

F disease surveillonee;

= waccinahion propgrammes;
o TR TR AR T

#  food safety regulagions,

Prevenbve measures protect puble bealth wiele scienfithic understanding
cenlifises o evolve.

Enviranmental Protection: Crovernments alften require Ervironmental Tmpact
Ansesiments (ELAR) helose approvane;

*  highways;

P fuctorned;

= dams;

= omiring projects;

F  indusimal mones,

These asacasments reduce eavisonmental risks belose construction begans.

Biotechnology: New geactically engineered crops, bological products, oc
laboratesy technobogios require cazefol safely assmsment before wikespread
application. The precautionary principle snoourages scientific evaluntion whils
aliowing responsiale innovation,

Artificial Tmtellgemce: Artificial intelligence offers sigrificant bouefits but also
raises important sthical nnd socistal questions. Potentin] concemns inclade:
alporithosic bias;

privacy,

cvhersecarnity;

minformatsgn,

autaavitiows deciimm- making.

YYW Yy

Apphong precaution means establishmg appropriste governance, mosparency,
sceotmiabiliy, and human oversight before large-scale deployment.
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16.6 Precaulionary Principle and the Fourth

Industrial Revolution

The Fourth Industrial Revelution introduces powerlul techrealogies whoss lang -
teem consequences are s3l bebng underatood. Examgples ielade:

Artificial Intelligence: Besponssble Al reguires:

7 lransparency,

o furmess;

o lnusnan oversiglhd
#  pecoantabilivg

Autonemons Vehicles: Testing, salely slandards, cybessecusity, amd fogal
Braimeworks should be established before widespread deplovmest

Biotechnalogy: Ciene cditing  technologics  foquire cancful  cthical amd
envionmenial evaluation.

Robafics: Automafion should conssder occupational safety, employment
fransiibens, and social anpacis,

Digital Flotforme: Data prodecion, privacy, c:,-hmecu.rlq-', unid :'J:rq:rnm:ihle
deigital governance hecome essential componenis of suslinable lechnological
developinent

16.7 Advantages of the Precautionary Principle
The precautionary principls offers sevesal importanl benefite. Ti:

reduces envirenrmenial rigks;

protects public bealth;

conserves biodiverity,

encolTages respensinle mmovation;
slrengthend envirommental povernance,
proatotes long-term sustpinability;
reduces future economic losses,

YN YY YY W

Preventive action often cosis significastly leas than environmental restoration
felloaing major eoslopcal damage,
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16.8 Criticisms and Limitations

Preapiie it mportance, the precactionary princihle has cortain Hovtations, Some
erifbss angies test:
Foopxcessive precaubon may delay innoyaiion;
= sgbentific uneerainty can be micepreted differently by different expests;
o determining acceplable levels of sk may be diffieuls;
¥ precautionncy miensures semetimes increase shost-temm casts

Therefore, the privciple showld be applied wsing raxsparent scicolific evidence,
properticnality, stakeholder participation, and periedic review, Sustainable
development seeks a balance between precavhon and innevation rather than
chaosing one ovar the ather,

16.9 Precautionary Principle in Bangladesh

Bapgladesh increasingly applies precautionary approaches in several areas.
Exproples include

Enviroimenial Impact Asacasnenis {ELAs],
climyate adaptation planning,

flood forecasting systems;

cvcione early warmma svstermns;

coaslel embankment plannmg,

indusirial eavirenmenial repalation;
disnster riek reduction siratepics,

Because Bangladesh is highly vulnerable to climate change asd naferal disasters,
precavtionary plamning kas become: an essential compenen: of pational
development policy,

YV YYY Y
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16.10 Precautionary Principle and Sustainable
Development Goals

The precautionary principle supports numerows 04,
LT Contrilvatie

SG3 Protecting public health

SDE 6 Preventing water pallution

SD01 9 Hespimsible imlusirial development

SDG 11 Resilient cities

81017 Responsinie prodhchon

DG 12 Clinsste action

SDG 14 Manne conservation

8D 15 Biodwersity prodectson

These goals collectively encourzpe preventive approaches rther than reactive
PeEION e,

16.11 Classroom Activity

16.11.1 Risk Assessment Workshop

Stadents work in groups. Esch group evalonpte: ons proposed development
project

Examples include:

#  popstaetion of a coal-fired power plant;
o exighlizhment of a bidechnology l2boraiory,
deployment of Al-boeed public surveillancs;
e copatiucton of 2 lage bydsopower dant

Each group identifies:

Potential benefits,

Fossible erviranmental msks,
Scienb e uncerinmiies,
Procautioisary leasure.
Altermative sustainabie solutions.

b A

Cirnups poesail ther eeoommendations Lo the clasy,
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16.11.2 Mini Case Study
Case Tithe: Estallishing an Al-Powered Smart Industrial £oae

A povemmend propases crestmy a folly actometed industzind sone that uses
arfiffclal  ntelligence, robotics,  avtopomees vebieles,  and  advanced
manufacturing systema. The praject promises significant economic benefits and
increased international compefitivences. Howewver, concemns orise regarding
::.th*:xr.-nU'iL_'.r, -l:mFlEih]."l‘l‘lETﬁl fJ::-.p-]uL'.:mEnl, envrrenrmendil 'irrq1|:|.q:1.'¢|, ERETEY
demmaml, and data privacy.

16.12 Chapter Insight

The Precauriomare Principle represemse gne of the most Forward-looking
principles of susteinable development. Raether than watting for srreversihle
dumage b oceur, 1k encoumzes proactive, soence-informead, and responsible
decision-making wsder condifions of uncertamty, By promoling peevention,
careful risk asscsament, propontoaal actlon, and comtipuwous menitosine, this
privgipie protects human health, indivessity, scosystems, and future generations
while allowing imnavasion o proceed respansibly, In the era of the Fourth
Indusdnal Bevolution, where techrilogical change ollen outpaces repulation, the
Precautionary Peinesple hag become increasingly Impoant (o endurig tist
seientific progress conlzibuies fo ssiainable apd inclusive development

Rey Terma: FPrecadtionary Principle, Scoentific Uncertainty, Risk Assesament,
Environmental lmpact Assessment (EIA),  Prevedtion, Esvironmental
Governanee, Respengibie Inpovatien, Climate Adapiation, Biosafety, Artificial
Intelligence Governance, Sustuinable Decision-Making

Raflecilon Quesiions
1. What s the precautionary prciple, dod why o 11 inarast
i eavisonmental decizion-making?
2. Why may preventive action be justified even when seiennific
evidenée i8 not completely cerain?

I Inwhach sectors 15 applcation of the precautionary principle
particulatly imgportant™

4 Whal are the major advantages and colicaans of thes
prutciphe?

5 How should the precaifupnury pnn:lp'll,: a.;lp!].r 0 PImeETEIng
mwchnologies sach ad artificil mielligence amd biolecknobgy?
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4. How conld Bangladesh apply this prnsiple mere effechively
m envirnmental governance?
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CHAPTER 17

Polluter Pays Principle

In the mext sectiom, we will explare the principle that those who couse
environmental pollution showld bear the Tl cast of preventing, controling,
and remedying thar pollution. We wull discoss s ecotemic ratonale, legal
foundations, applicatien: in cnvitonmental policy, corporate responscbilitg,
carbon pricimg, waste management, and its growing relevance in the era of
susiitimable busmess and the Fourth Industrisl Revolytion,

17.1 Introduction

Ecopomes  developeneni and imndustrialtzacion have sipnificantly mprosed
human living stendards by increasing production, employment, sechnolagical
mmavadian, and ecannmic prosperity. However, these achievements have often
been accompeed by ervironmental pollation, eeosystem degrualaton, public
hezlly eisks, and the depletion of mafweral cesowrces. [edustrial cmesaions,
untreated wastewater, hazarded: chemicals, plastic waste, greenhouse pas
emissions, snd improper wasie disposal impose substansial costs on society.
These costs include healtheare expenditures, environmental restoration, reduced
euricufiural praodectivity, blodivessiy lose, and climate-related disasters,

Historically, many of these eovironmental costs were bome oot by those
responsible lor pollution bul by governmeniy, kel commumalies, and fulyre
peactations. This situation crsated an usnfair sconontic eveten in which polluters
benefited fisarcially while sockety paid the environmental and social coste,

Tor walelrwss this imbalancs, noiamable development embraces the Pellater Pavs
Princlple (PPF)L This priaciple vequizces thal those who penerate polluliog
should bear the costs of preventing, controlling, mditignsing, amd remedying
environmenizl damage. By intemalizmp environmental cogts inlo econamic
decisiom-making, the proogple etcoumapes cleaner pradisction, lechnolagizal
innrvation, asd crviconmentatly responsable bustess practiecs,

Ty, the Polluter Pays Principle s owidely recognized as one of the
fundomental  principles  of  emvimommental  governance  and  sustainable
development
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17.2 What is the Polluter Pays Principle?

The Palluter Pays Princigle states that the person, company, or organizsiion
responsible for causing eavironmental pobllatlon sbowld bear the full costs
asgoclated with preventing, controlling, reduclng, and repalring that
polhutiom,

Bather than trapsfenimg covironmental eosls fo secicty, the polluler should
finnoce:

pollution prevention,

poellution control;

emvirammenial maniformg:
enviranmental restosalion;

cotnpensation for envaonmental damage,
eafie Waste MAREEEMENT.

YYVYwYYy

The pinciple therelore proostes both eavirenmental justice and eeonomic
accouniabilioy,

17.3 Historical Development

The Polluter Pays Prnciple gained imternational recognition during the secand
hulf of the twenfi=th cenfury,

Imporant milestones melads:

Crrpanlzation for Ecomomls Co-operatlon and Development (GECD): In
1972, the QECTY fermally infroduced the Polluter Pays Prnciple as ap sconsmic
appraach to envirenmental management, 1Femphasiced that environmental costs
should be rellected in the prodcion cosis of geods and semoces rather than
being subsidesed by socisty.

Rio Decloration (1992} Principle 16 ol the Rio Declaration on Environment
and Development  [erther  soengtbened  the  concepl by encouraging
goegmanents o promate the internalization of cnvireamental cogts and the wse
of eoopomiie instrumients 1o address polivtion

Since thew, the Polluter Paye Principle has been inoocpodated lato muithcrows
natignal  eovironmental laws, inbemationsl  agreements, and  corporate
sustninability frameworks,
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17.4 Why the Polluter Pays Principle Matters

Without the principle, polluters may have Hide Srancial neentbve fo peducs
ciivironmeatal damage. For example:

o facionce may dischange ovtseated wastewater inte nivers,

»  indusiries may emit excessive air poliutants;

*  Companies may pencrale bazandows waste without proper dispesal,

=  excessive  preenhouse  gas  emssions may  cemtmue withoul
aecoupihality,

In such ssbontiony, society bears the cosls through:

incrensed healtheare expenses,
emviranmental cleunup;
Fiodiversly loss,

teduced apmculiural prodoctaviny;
climate-related disasters.

b,

The Pelluter Pays Prosciple shifts these costs back to those responashle Lor
creating them

17.5 Objectives of the Polluter Pays Principle
The principle serves several imporont objectives

Environmental Acconntability: Polluders become financially responsibls for
the environmental impacts of their activities. This encournges more rasponsible
decision-making.

Follution Prevention: When poliution becomes expensive, ongomizations ore
enciuniged b reduce polhestion before F occars, Prevention = genemlly fess
castly tham environmentul resdoration,

Cleaper Production: Industrees merensinghy adopt:

chranet technologees;
rencwahiz energy;

wiisle Tmimizstion;
erengy eificiemey;
sustainable manufacturing.

¥Yy¥ywy

These investments reduce both pollution end long-lerm apenemg costs.

Fairness: The principle promotes envirormental justice by ensuring thot sociesy
does not aubsidize envirommentelly harmful actaties
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Innovation: Environmental regulations svcouraps businesses o develop cleaner
technologie:, sustuinable producty, and enviroomendally fendly prodection
processes. Innovabion therefore hecommes an economae oppacismity rather than
macrely a regilatory obligation.

Eronomic Ralionsbe: From an economic pesspeciive, pollecbhon represents zn
external cost {negative externality . A exicrnal cost poowrs whea the activiiies
of soe individual ¢ oregsnization impose costs en oteers withowl compensation.
Faor example:

A factory releases untreated wastewsater 10 & Fver

The feclory reduces s prisluction cosls beceuse @l zwauds invesling m
wastewater treatment. However,

¥ neurhy cormmmmalies Tese acoess (o clean waler;

o fsherics decloe;

= pubdic health detesiorates,

povernments spend money cleaning the river,
These comg ace horbe by deciety rather dean tbe polluter. The Polluter Pave
Principle secks o infernalize these extermal costs, snsurmg thal environmental
dnmage 1= retiecied in produciion costs.

17.6 Applications of the Polluter Pays Principle
The pripesple 12 apphied o nemerous sectors.
Industrinl Pollution: Indastzies may be reguired 1o;

= instal] pollubor-goairol equiprment;
& lreat wastewaler;

F  moniior esmissions,

o peslone conlaminated 8ies.

Wasie Munagement: Mamufachurers incrensingly participate in-

F  recycling progranimes,

*  electromic wasie colleciion;

#  pockogiag rocovery sysleins,
Extended Producer Respansibiiiy (EPR) represents an impartant appheation of
this principle,

Carban Pricing: Many countnies imposs:

B carbomn taes;
*  ermissions frading systems;

¥ cashon pricing mechanizms
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These policics encournge industries fo reduce greenhouse gas cmissions
Mining: Minisg companies are afien seguired o

restere degraded lamd;
rehabiliiale ecogystems,

manitor grovmdwater,
compeneate nffecled commanidies

Ol and Chomideal Spllls: Companics respanzible for envitommbental sccidents
are generally required be finance:

YWY

B cavironmental cleanup,
¥ pcosysten reglotation,
¥*  compensation for affected communities,

17.7 Polluter Pays Principle and the Fourth
Industrial Revolution

Ererging techaelogies make enviromnental complisnes nwre effective and
transparcit

Artificial Intelligence; Al mondtoss industrial emssions moreal Ume and
predicts pollution risks.

Internel of Things {laT): Sl s=nsars conlinseusly monilos:

ni'rqunlil;:,r;

walbor quulity;

industrial ermigsions,

WHSLE MIANAECIMCl Sy slems.

b A S

Blockchabn: Biockchain crestes transparent environmenial records thad inprove
cotmplians: ad reduce faud in carlon matkets and waste manageascnl

Big Dats Analytics: Large dafasets identify pollubion belspets and sepporl
evidence-baged cavirearmental policy.

Sutelite Moniloring: Bemote sensang debeets:

B

F  ilizgal deforesiation;
¥ industrial poliution;

¥ land degradation;

# roasizl comamination,

Techiobogy therefore strengthens envirommenial accommiahilily,
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17.8 Polluter Pays Principle and Sustainable
Development Goals

Thia princeple contnbutes divectly (o several SD0Gs.
LT Contrilvatie

G & Reducing water podlutian

SNG 9 Cleaner industrial development

D011 Sestamable cities

S0G 12 Responsible production

G0 Clhimake action

SDG 14 Masine poblution prevention

SI13 15 Protecting temesirial scosysiems

The principle also indirectly suppors public health, sconomic efficierey, and
envirpmmenial justice

17.9 Polluter Pays Principle in Bangladesh

Bangladesh has seenpibered environmental pepulation throweh varaus laws and
instiutions. Exampies imnclude:

erviranmenial clearmnos requitements for indusiries,
Enviroimental Impact Asacasment (ELA);

F  indusinipl effean sondards;

#  hazardous wastc manngement repalations;

= enviconmenial compensabion mechanisms;

o orver polistion coictrol indtiatives.

=
=

Despite pragress, implemantation challenges reman. These inchsde:

= lirnited moniforng eapacity;

# illegal industrl discharges;

o plasie peliviien;

#  informal wasle mansgement,

#  eoforcement limitations.
Ernerging digital technologies can improve epvisonmental comphance and
repulatory cifect venas,
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17.10 Classroom Activity

17.10.1 Environmental Cost Analysis
Siadents work 1 groups, Bach group selects one mdusdry. Examgples fnelude;

e pomicle manufaciung,
w  |eather processing;

o cefpent production;

= pweT generiiion,
plastie manafasturmg.

Ciraups identily:

= Major pollatands,

¥ PEnvirommentz] impacts.

F  Socml cosia,

#  Econonsic benefite.

#  Technologiss that could reducs pollution.

¥ How the Pollides Pays Principle shouald be applbed,

Groups present their recommendations.

17.10.2 Mini Case Study
Case Tithe: Waslewater Managemeni in & Textile Faclory

A lextile laclory discharges unireated waslewaler inlo o neathy niver Lo reduce
aperaltig codts. Lowal commmoubies experience dechining [sh popalstions,
contarizated drinking water, and iscreased health pro®loms, The goverament
proposes enforcing stroct wastewater ireatment requirements and imposing
environmeninl fines on nen-complint factores.

17.10.11 Chapter Insight

The Poliwter Pays Principle ensizes thal environmmental oosrs are harme by these
who create them rather than by socicly as a whele. By biemmalizing polluiion
cadts, the principle encournges cleaser production, fechaolagical immevation,
enyirommen izl accoumiability, and responsible corpomale behaviour In the em of
thy Fowih Iedusinzl Revaluwtzen, digitnd echnolegees soch oas arlifical
inbelligence, loT, blockehain, and satellite monitering proveds powesful beals Tos
improving covimonmental compliasee pod fransparcocy. Consequently, the
Polluter Fovs Principie bag become a comersions of sustainable development,
supparting ecanemic efficiency, envizonmental justice, and long-term ecabegienl
sustaimalilioy,
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Key Terms: Polluter Pays Princtple (PPP), Eovirenreeninl Acceantability,
Negative Extemalty, Intermalizatoen of Enveronmenta]l Costs, Carbon Tax,
Erissions  Trashng,  Eoviroomental  Commpensation,  Hxleoded  Prodoces
Responsibility  (EPR), Cleaner Production. Eevirommental Compliasce,
Corparate Envirenments] Besponsibilidy
Helection Questions
1, What 15 the Palluter Pays Prnaiple?
2. Why ghould the economee cost of polivtzon be bome by the
polluter rather than society’!
3 How can envivonmensal taxes; fincs, and compepsstion
mechanisms implement this principle’
2, Howr does the Pollutsr Pays Principls encourage cleaner
produchion®
5 How can digical monitoring  techaologie:  strenpthen
enforcement?
&, What challenges might Baagladesh fece i unplementing the
Paoliuter Pave Principle effectively?

134



CHAPTER 18

Public Participation

This concluding principle explams why sustainoble development cannoz be
gchived by govenmments slope. [U emgphasizes the active imvolvement of
cifleens, local communitbs, bosinesscs, ooiversities, ovil  seclety
organkzations, researchers, and other stakeholders in planning,
implementing, mondormg, end evahiaiing developmens initintives. 1t wall
provide a figme conclusion to the theeretice] Toundabion of Chasacteristics of
Sustmnatle Developinenl heloes we move o omext: Why Sostainalle
Developnient ks Imporfant.

18.1 Introduction

Sustainable development cannol ke achigved by governments aloes, Although
povermments Formulate palicies, enact lows, and aliceale public respurces, the
suceessiul mmplementation of sustamahle development depencls on the aclive
pariscipation  of citzens, local comoanities, busimesses, iversisies, cival
socHtY organizations, rescarchers, mdipenous peoples, amd the provate secton
Development intlintives are generally mess effsctive, equitable, and sustainoble
when those whao ere affected by them wee poirvaly involved i decision-making,

Public participation is therefore one of the fundamental principles of sustainable
developenent 18 tecognizes that peaple are oot merely beneficiasies af
development bul also partners in plannmg, imgicmenfation, moenilonng, and
evaluation, Throweh paribcipaticn, diverse perspectives, local knowledge,
seicntific expemizse, and commiumity experience can be inteprated into
development decizions, leading 1o more effective and widely nccepied ouicomes,
In demoeratic socicties, public pamicipation also strengthens wansparcscy.
gecouminbility, frust, and pood povemance. Itoenables citizens to mfloence
policies that affecs their lives and epsures thot development reflects the needs
el aspirubions of sociely
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18.2 What is Public Participation?

Pubilic pariicipation s the process dbrough whicl madividieals, eommumities,
arganizations,  and  other  stakelolders actively cogape o the  plannbeg,
implemeniation, manitorne,  and  evaluation  of development  policies,
progmmmes, acd projecis,

Participation goes boyond simply mfymming the peblic. Tt invelves creating
meaningful ocpportunities for dinfogue. cansaftation. collabamtion, and shared
decision-making. Eifechive participation enables stakebolders to:

ERpress epimions

share Jocal knowledge;

identi By prohicms;

prrograse g0 lutiong,

maniter propect implementation,
evafuate developmenst oulcgmes

Thus, sustainabie development becomes a collaborative rathes than a purcky
povemmental process.

YN YY YWY

18.3 Why Public Participation Matters

Pubhfic participation strengthens sustinmable development in severz| immpartant
WiLYH,

Better Decision-Muking: Local communities ofien possess valuable knowledpe
reparding namral resources, envirenments] comdifions, culbueal praciices, aml
lecal priositica. Incorporating this koewledge mmproves policy quality apd
project degign,

Transparency! Dpen participation incoesses trapspaseney by allowing cilizens
o understand heow decisiors are made. Transpasend decision-making reduces
corrmuption and increases public confidence

Accountabilitv: Parficipation encourages poveraments, businesses, and public
institutions 0 remain ascomsatiie for their actione: Stakeholders can momiter
propect moplementation and demand responsible wse of public resoerces,
Cooflict Reduetion: Many development conflicls arise Decause affected
communitics are excloded from deciston-making, Early consyiiaticn helps
identify concemns belare they become mujor disputes, Paslicpation therelore
pramotes secial hannomy and redsces project delays,
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Chwnerships When conymunifies participate n plannmg and implementation,
they develop o stromper sense of cwnership. Projects with strong caommunity
crwnership are generally more susizinable over the long leom,

18.4 Levels of Public Participation

Public participacion can ceour at differend levels of cogagement.
Information Sharing: Authorstics provide cebizens with relevant mformsation
reparding proposged policics or projects. Examnples inclsde:

= public nolices;

o povesnancnl webaites,

¥  eovironmental reports;

¥ OOWITCTICSS CATIDMIANE,
Information shanng is the feundation of paricipation bat docs nod by itself
invalve publae influence over decisione

Consultatlon: Citizens are invited toocxpress opinions thiowgh:

puhlic kearmes,
stakeholder mectings;
EUTVEVS;

forus proup discussions,

S U

Decizion-makers consider these views when preparing final decizions.

Cuollaboration: CGovermments aml slakebholders waosk fogether  throoghoul
praject plannieg sid implersentation. Examples inclede:

Foocommunity foresiry programmcs;

Foowatershed managensent coqmmitiees;

o pmiversitv-industry pasnerships,
Coellaboration combiness scientific knowledae with local experienca,

Shured Decision-Making: The mighest level of partscipaten occurs when
stakebalders sctively share redponsabify for makms developmend decisions.
Exaegples tclude:

#  local development commiflees;

P participatosy badgeting,

= co-manapement of protected areas
Shared decision-making sirengihens  demiecratic povemance and fong-term
sustainability.
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18.5 Stakeholders in Susiainable Development
Public participation myolves a wade rnge of stakeholdess,

Govermment: Develops  policies,  tegulations, and  public  mvestment
PITHETAITInE S,
Loecul Communifies: Provide local knowledge amd identify communiby

priGariies

Private Sector: Invesis m susimnable fechnolegies, respomsihle produchon, ang
camparse sacial respomsthility

Umiversitics and Research Insfitotions: Creperate  scientific  evidence,
technological frnavabion, and pelicy recommendntions, Universities also
eiucsie letare suslainahilily leaders

Civil Society Chrganizations: Promaote commumity participation, envirommental

AWATENEYE, u.-;.lvrb:ul:}', urird p-l;l-'ll-:::,-' maniorms.

Intermational Cirganizations: Support  sustpingble  development  threagh
funding, technical nssistance, research, and infernational coaperation

18.6 Public Participation and Environmental
Governance

Eoviranniental decoaois often affect inany diffesent stakelsolders, Exainples
include:

copstriscton of dame;
mining projects,

imdistirial zanes;
Iransportation imfrasinichme;
coaslal developnent;
renewable emersy projpects.

b R U i o

Meunmypdial pRThCpalon ensures that emvronmental, social, mnd ecorsemic
inpacts are carcfally copgadered before decisions are Realized. Maiy countrics
therefore require public consultation as part of the Environmental Impact

Assessment (ELA} process,
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18.7 Public Participation and the Fourth
Industrial Revolution

gl technolegees have sigmlicantly oxpanded opporunstdes for puabhic
participation.

E-Government: Crovernments mereasingly provibe digaial platfiorms Tar pablic
consultation, anline services, and citizen feedback.

Social Medin: Ciheens e dygital pl.ltliurms b

share information;

rige epvirenmeaninl concems;
prgandes commmunily initatives;
promote sustainablity compaigis

YYywy

Ceeographic Informalion Syalems (GIS): Communities can contrlbete lscal
envionzoeiial informaten through participaiory mapmng.

Maohile Applications: Smustphane applicabions allow citizens io repart;
F  illegel dumiping;

¥ pollution inculents;
¥ Joredl fires
#  infrestructue probleme.

Artificial lnlelligence: Al can analvee large volumes af cohren feedbock,
helping policymakers idestify public polortics mere officiently, However, Al
should  complement-not  reéplace-human  paticipation  and  demecratic
deliberation.

18.8 Public Participation and Sustainable
Development (roals

Public participation contributes directly (o severzl Sustainable Development
{roale.

SDG Contrlbution

8NG A Education and awareness

SDEG S elusive parbicipation of wormen

S0 1L Pamticipatory wrban planaing

SIM3 11 Climate actian thronzph community engagement
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S0is Contribisiion
S0 16 Peace, justice, siropg matifutions, and accountable govermance
a0 17 Pornerships for sustninable development

Participation plsa strenpthens the implementtion of pll other 5DGs by
encodnyrng coliaberalion srmong siakeholibers

18.9 Public Participation in Bangladesh

Basgladesh has decreasingly recognized the importance of public pdrocipation
in nationol development, Examiples include:

e community-baged disaster preparcdness:

v |oczl government pianmiag;

# participatary Tetal develaprient programmaes;

e pommmunily lomesiry,

= copstal respurcs manapement;

e digital public servaces,

s cilizen Feedback mechanisms shreagh c-povernnnee indtatives,
Despite thege achisvements, challengea remaie, Thess mclude:
tnegqual access 1o informalton;
lirmited prhlic awaneness;
digital diwide;
capacity constrans in some local mstiiubions;
ersusing mezning il rather tan symbalic parbicipation,

L R

Strengthening civic education, digital literney, and institationnl tmnsparency will
fusiher enhance participatory govermance

18.10 Classroom Activity

18101 Community Participation Simulation
Stadents sre divided into stakeloldor proups represcrting.

#  |ocal poverniment

= comommity residenls;

& busiuess oWners;

e crvimonmenind orgsiatsens;
®  umiversity researchers,

The scenario imwvelves constructing a wew mdustraal park near a nver,
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Each stakeholder groap 1dsniiiss:
#  Their priaritics.

¥  Their concems
®  Their recommendabions

F  Fozuble compromisas.

The ¢lass then conducis o simulated public corsulinfign meeting and develops a
cunscnsus-based sustamaibnhty plan,

18.10.2 Mini Case Study

Case Title: Designing a Sustainahle Urban Park

A city authority plass te convert an wiased arca ko a pubslic utbas park. The
proyct gioes W oimprove eoviropnmental quelity, recreational opporumitics,
hiliversity, ond climase resilisnce.  Rather than finalizing the desipn
nfependently, the city orgamzes pubhic consuflzbons invalving residents,
dehools, universities, boasinesses, disabality advocscy proups, and envisonmesital
arganizations. As a resuli, the final design includes

acoeisshle walkomg paihs;
isative planl specica,
rainwater harvesting sysbems;
children's learming spaces;
kicyele lanes:

salar lighiing:

cormaaity gardens.

¥YYYYNYN YW

18.11 Chapter Insight

Public participation trmnefprms susteinnble development from o government-fed
process into 2 shased socielal responsibility, By invelving citizens, commumties,
posiarchers, . businesses, and civil secicty m deciston-making, parbcipation
improves irnsparency, sccouptability, legitimacy, and losg-term  projeot
saecess, [t also mbcprates soicobific knowledge with local experience, leading to
mere practical and imclusive soletons, In the ern of the Foorth Industrial
Reviedulion, digial techiologies further expamd opporiumities far meaningful
citlzon cupapoment, making pasticipation mede accesaible, responsive, and data-
informed. Susiainable development is thersfore mesd suecessful when decigions
are made with peaple rather than for people,
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Key Terms: Pablic Participation, Sfakeholder Engagemens, Compunity
Participation, Participatory  Governance,  Transparency, Accountabality,
Enviranmeninl Irmpact Assessment [BEAS, Cibzen Engagement, EoGovernmentl,
Faticipatesy  Flanning, Collaborative  Decision-Making, Sakeholdes
Consulintion

Helection Questions

1. Why m pubhic parbcipabion wopectant for sustamnable
development?

2. Wha are the major stakeholders in suetimable—development
dectsion-making !

3 How does public participation mmprove emyironmental
guvernance?

2 Whai fagtors may prevent marginalized communriies from
purtcipaimg effectively?

5 Hoew can digstal plotforma and soceal technolepres expand
public participation’?

G How gould pablic participation o sustantalle-development
pianning be strenpihened i Bangladesh?

Part II: Summary

The six prmciples discessed 1 thas section provibe fhe etlicel and opeational
foundativ for suetaisable developmest:

¥ Inlergeinerationn]  Eguity  safepoards  the  nterests  of  fuibire
pelErations,

¥ Initrageneratiopal Equity promotes faimness within the present
generntion,

¥ Conservation of Biodiversity protects the ecological svstems that
sustain life snd development.

*  Precautlonary Prioelple cncourages preventive action I the face of
seientific uncsrtainty,

+  Polluter Pays Principle ensures that environmental costs are bome by
those whi creals them,

" Poblic Partdcipation  sirengthens  danspaiency,  accountabifisy,
collaboration, aid inclusive decision-makisg.

Together, tbese principles ranslate the vision of sestamable development inte
practical puidanec for povernments, busbicsges, wiversities, communitzes, and
inifividunls
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PART I11: WHY SUSTAINABLE
DEVELOPMENT IS IMPORTANT

With a comprebensive enderstamiing of the Characteristics ami Principles of
Bustalnable Development, we are now preparsd te move 1o the next Why
Sustalnable Development is Important In this pem, we will examine the major
giohal challenges that make sustainnble development an urpent neocesity, We

wiall descuss:

Fopultion Growih
Climate Chamge
Poverty

Food Secority
Enerpy Security
Wiser Scarcity
Bisodreersity Loss

YYYYYYY

These topics will demonstrals why susirinable development is no longer an
aption bolt an essentinl framework  for ensoring hemen well-heing,
environmenial resilienee, and loog-term prospeclly o the fwenty-first
CeBiuEy.

Sustamanle developrend has becoane mee of e definng concents of the twenly-
Mrsl cemtury because bumankity i confronting a senes of biesconpected glalal
challengee that threaten scopemic prosperity, social stability, aod evironmental
infeprity, Rapid industrializatson, populatian growth, urbanization, technolagical
advancement, and globalireien bave mmproved living standards for mulhons of
people, Af the same tiee, Uese developmenis have intenaifled pressures o
pateral  regowrces,  accclerated  cavisomenertal | degradation,  widenod
sockpeconamic inequalities, mnd increased vaknerability to climate-related
diszsiers,

Linlike previcus genommiions, coptemperary socicties mus simulianeousiy
gaddress mnitiple global chaliznges Popalnhon growdh inereases demnnd for
taad, wader, howsang, and energy, Clomase chunge affects agrculiune, public
hezlek, and miragiructure. Blodiversity loss weakens scosystem resilence. Waler
scdreity threatens food  produaction. Enerpy insecurity  affects  indwestrial
development. Poverty and ineguality lintit nceess to education, healiheone, and
employment, These challenges are intercennected and cannot be solved through
isidated policses.

Sustainale develspmemt provides anoinbepraled framework thad balances
ecemarmic yrowth, social inclesen, envirenmental prolection, sl lechaologieal
innovation. Rather than addressing each challenge independently, it recognizes
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that lonp=term prospenty depends wpon cossdisated achion scrces multiple
sectoms und slakehalders,

Thiz part examines the maoior plebal issues that demonstrobe why susizinable
developmnent has become an urgent necessity for every nntion, mclading
Bunplacdesh.
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CHAPTER 19
Population Growth

19.1 Introduction

Population growth i8 eoe of the most significant drovers of sustainable
development. As the global pogulabion contmues to increase, the demand for
Faad, water, housimng, healibeans, education, tansportation, employment, and
ety alse riscs. While popelaton growth car centilbuate to ccotomic
cxpanzgion by imcreaaing fhe labour force and consumer markely, it also places
cansiderable pressure on natural resourees anid public infmsimechme. Sustninahle
development seeks o ensure that growing populztons can meet ther needs
without exceedig the ecological limats of the Earthe

19.2 Global Population Trends

Crver the past cendury, the world's population has increased dramatically dae to
IMprovemenis in:

heafthears,

sanitatian,

mudreliom,

i ical technslogy,

lifir expeoctanoy.

Although popuiation prowth mtes vary scros courdnes, many developing
pailony conbinwe o expenience rapad demographic expansion, creating hath
oppertuititics and challenges for sugainable development

¥Yvwy

19.3 Challenges Associated with Population
Girowth
Rapid populntion growth increeses demand fors

Faod: Crepter pgncalivral produchon becamnes necessary to ensure food
secunity, Howewver, expanding agnoclure often places pressare an forests,
wetlanils, biodiversdy, and Freshwater resources.
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Water: Growing populations requirs mereasing quantibies of clean drnking
wisler, TIgation, sanitetion, und industnal water supphizs. Unsustainable water
exirachon may resull in groundwater depleiion and waler scarcily.

Energy: Industrabization, wrbomeation, and improved liviog  stendards
sigrificantly morease energy demand 11 energy production depends primarily
an fossil faels, greenhogse pas eanssions contimuae 1o rise.

Howsing and Urbanizativn: Rapid populabon growlh contniules Lo

¥ urban cxpansion,

= miormal seltfEments,

o hossing shortzmes,

#  rafflc congestion

= wasie management challengs:.

Sustarnahle urban planwing therefore becomes mercasingly lmportant.

Employment: Every year, millions of young people enter labosr markets.
Chenersting suflictent decent emiployment opportumities becomes a mass
developacat priosty.

19.4 Population Growth and Sustainahle
Development

Population growith ftseff is ot inberently negative. Rather. sustainable
developmeni ernpthasioes munagms papulian-relied challenges throsgh:

= guality educabom,
henlthcars;

WNLEY SiEpowel e,
farnily planning services:
sustainabie apricubture;
smari urhan planming;
renewithlie emeray;
teclnobogical navation,

¥¥Y¥ Y w¥Y ¥y

Well-rarapad population growsh cun contribete fo econpmic develapment
while minintzing eovironmental pressunes
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19.5 Population Growth and the Fourth

Industrial Revolution

Emerging lechnaloges ofler powesful ool [ managing pepalation-related
challenges. Framples inclods:

Artificial Intelligence: Al improves:

# urban planning;

¥  healthcure maragement;
o agrculieral forecasting:
#  digaster responsc.

Smart Citles: Hgual fechnologhes optisries:

Iransportabion,

eleckicity,

wasle mEnagemenl,

water supply,

public services

Preclsbon Agriculture: AL [oT, and satellite techaelogics tnorcase food
production while reducing resource consumpiion

bR R

Tebemediciae: [hgital bealtheare expands  medical aervices o growing
populations, pariicularly in remede anas

19.6 Bangladesh Perspective

Bangladesh 15 one of the mest densely populsted countnes in the world
Population growth hog moreased deaisd fos!

e Jood

s bpasing,

o pducation,

s healihcare,

*  raksporiation,
= empioyment,
#  CRCEEY.

Prespiie these challenges, Bangladesh kas achreved rensarkable progsess mn;

»  life expectancy;
F primary cducaton,
F maternal health;
o poverty reduction;
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B

¥ digital services,
Fuwre developosent will reguire conbibeed iowesten: i human capoal,
susiginable whanization, resource afficiency, and technological innovation

19.7 Classroom Activity

19.7.1 Population Challenge Workshop

Students work m groups. Hach group selects one challenge assocaated with
population growth. Examples inclsle:

#  Bousing:

®  |ransporiation;

*  copliovmcnt

» education;

o  healhears;

v el proglaction,
Groups identify:

B Carrent challerpes.

F  Long-term risks,

¥ Sustmnable selubions

¥ Helevant Sustwinable Development Ciaals.

F Fouth ndustal Revolutien technobogees that could comzbe.

19.7.2 Mini Case Study
Case Tithe: Managing Urban fGrowih in Dhaka

[ihnka continues 1o expeience mapid population growib through otk natiral
increase and miml-to-urhan migrmtion. Thiz growdh bag penerated sipmificont
sopmarnie epporianiies while also ceating trallic  comgestion,  hoosing
shortages, wasle masapenent challesges, pressuze ca publs services, aod
environmestal pallution,

The oty sullwsity proposes cxpapding  dunlal poblic transpoit  gystens,
imiclligent traffic masagement, green  infrasiuctuse, affordabls  housing
programmes, and smart waste management.
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19.8 Chapter Insight

Population grawil is beth an opportimdty snd a challenge, & growing pepulalion
cait capand markets, strengthen the labour force, and stimolate ipsevation.
However, wathoul susiainable planning, it ean alse intersifyv pressure on food
syslems, waier resources, energy supplics, infrastructure, and ccosysioms
Zustainehle development therafire seeks pol o liml human pedential st
crgure that demograplic growth is accompanied by cesponsible sesource
masagement, melugive policies, technological ineevation, and envirommental
stewnrdzhip,

Key Terms: Population Growth, Demsographic Change, Urbanizatioa,
Pogulation Drensity, Homan Capital, Susipinable Cities, Precizion Agriculture,
Smnm Infrasimiciure, Resourze Demnnd, Demographis Dividend

Reflectlon Quostlons

1. How does popabation goowih afllect mabicsl-resoure
demand?

2. What are the oajor esonoinee, socual, and endraminental
challenges associated with rapad popalation growih?

3 Uow are population growth amd sostinable developmoem
Tivtero o bed ¥

& Can technplogical maovation cxMTEn AL for Increasing
preasire an lmited resourees)

5 How does whenizaten mieosify  populabion-refated
sustainabiliny challenges’

4. What populntion-relnted mstaimability tsmees are particulary
semificand for Hangladesh?
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CHAPTER 20

Climate Change

Having exammed Population Growth, we now tum to the second mnzes global
chalfenpe thel makes seatamable dovelopment essentzal:

In this sectiom, we wall examine the scientific basis of climate change, its couses
amd consegquences, 0 impacls on ccosyslems, coomarmies, puable kBealth,
aemiculiure, @ kioman secusity, as well 25 the wole of sustinable development
and the Fourth Industrial Bevolution in climate mitigation and adapsation. This
dizcussion wili demonstrate why climate change bas become one of the defining
susininabihty challenpes of the tweniy-frs centory

2{.1 Introduction

Climate change 5 widely recognized as one af the greatest challenges facing
humanity in the twenty-first centwry, I35 impacts extend bevond envitormental
degradation, aflecting economic development, foed security, emier oymlabality,
public health, bodiversity, mitastacture, and global stability. Unlike many
environmenial problems thal reseain localleed, climate change 3 a global
phcasmenon  whoks  comsequences  ae  axpericnced  asioss  contifents.
irrespeciive of nationnl boundnrics,

Chier e past cenbary, scientific obsarvations lave confirmed sigeuficant changes
inthe Earth's ¢limate syelem, Rizing global temperatures, changing precipitation
patterns, ncreasmpe sea levels, melting pinciers, ocean warming, and more
Freguent extreme weather cvents demonstrate that she global climate 15
underpeing mpid  transfommation. Whale netural climatee  verations have
occumred theoughout Earth's histery, overwhelmige scieniific evideace mdicares
that recent climate change has been cubslantially accelerated by luman
wchivifies

Sustainatle developmenl recogrizes thai climaie chapge threatens every
dimengian of development, Without effectove chimate action, progress m poverty
reducton, econemic prowth, fomd prodecbon, edocation, heslthoore, and
infiasiniciare may ke sigrificanily undermined, Conseguenily, addressing
climate chasge kas becoms ene of the hipheat pricrities within the Sustainalile
Development Croals (STHGs), particularly 3DG 13: CHmate Acion,
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20.2 What is Climate Change?

Climate clanpe refers o leng-term changes in the Earth's average climate
condltbons, Including temperature, ralnfall, wind patterns, and other
climatie varlables, occurring over decades or longer., 1f differs from weatha
Wenlher desereles shost-teons alinesphene casditions experenced over baurs of
duye,

Climate deserhes lonp-tenm average weather pabierns observed over many
yvears. For ¢xample:

= A heavy rabmilal] tealay 15 2 weather event,
A pradual increase in average annal temperstune over devetal decades
represents climate chanpge.
Undersigzndme this distsction s essontal o mbepreing  chimate-related
information accaraiely.

20,3 Causes of Climate Change
Clhimae chanpe resulis from both nitural processes and buman activities,
Matural Factars: Natural influences inciude:
#  wilcanie erupiions)
¥ variations in solar radintion;
= patural ooeon cireulation pattesna;
*  long-term changes in Basth's orhst

These factors hove mfluenced Enrh's climate throughoot peelogical history.
Howewer, they connot fully eaplain the mpid warming abserved since the
Incluastrial Bevalistnn.

Human Activitdies: The primary drivers of contemperary climnate change

inchude:

Burning Fassil Fuels, Combustion of!
# poal)
= petreleum;
nabacsl pas,

releases larpe guantitics of carben dioxide into the atmoaphere.

Deforestation: Forests absorh annospheric cadbon diossde. When forests are
olezred, this natusal carboi storape capacily declings while addirional ¢arbon =
relemsid.
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Industrial Activities: Manufociuring indusmries emit greenbowse gasee throogh
enerpy use, chemical production, und madustrinl processes.

Aariculture: Agricultural activilies generate:

= medhoase from livestock,
= methone from rice cubtivation;
Foonitmous oxide from fertilizers,

These pascs contritats significanitly to global wamming,

Waste Masagenent: Londflls and poorly maisaped waste produce methane and
other precnboase pases. [mproyved waste marsgement reduces emissions while
supparting suslainable development.

Greenhouse Effect: The Eamb's anmosphese naturally containg  greanhmase
gaaes that trap @ poartion ¢f ipceming heat, Without this rataral greenhouse effect,
Eardh would be tao ¢old fo suppasi life. However, excessive greenhouse gas
emisstons micnsity this natur process, Mor greenbonse pases inchude:;
Carbon dioxsde (C0k5)

Methane {CF L)

Puitrones oo (Ml

Water vapow
Fluorinated gasss

Y¥Yy Yy

A almpaplere concenfrafions secrease, more beal becomes frapped, cassing
glotal temperatores to rise. Thia phesomenon is known as glebal warming,
wiich represents one nspect of broader climate change,

20.4 Major Impacts of Climate Change
Climate chanpe ailects nesrly svery aspect of sustarmable development,

Rising Temperatures: Increasing temperatares contribubs o

#  heatwaves;
F  droughts;
F  redoced Inbeur prisloctiviby;
7  ligher onergy demmamd;
Foopcosyaien sioss,
Extreme Weather Events; Many regions expanence;
F stranger cyclomes;
¥ henvier rainfadl;
F proloivped deoaghs;
= pvore [oods,
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¥ intenss sharms.
Exueme evenis damage dnfrastruciure, agreculivre, and public kealih,

Sea-Level Rise: Melung placiers and themmal expansion of seawater conimbules
o rsing sea levels Conseguences bclude:

o ocoasial snesien,
o oaaltwater imilruse,
#  flooding:

B

= digplacement of coasinl popalations
Foed Secarity: Climete varsabilily afleers:
= crop vields;
o lvestock production,
#  fisheries;
¥ irrigntion sysiems
Agriculiural productsvity becomes increasingly uscertain.
Waler Resources: Changme ratnfall patiemns influence:

P drinking waicr avatlabilibr;
B proundwater recharpe;
*  irrigation;
F  hvdropewer gencration.
Wialer scarcily 14 bocomme ai imcreasingly inportanl suslzinabiloy challenge.

Biodiversity; Climate change aliers habitats, migmfion patterns, breeding
eyicles, and species diamibotoms. Many ecogystems strsggle o adapt fo rapad
climaiic changes,

Pulilic Health: Chimale chagpe merenses:

hent-retatad ilinasses;

witerbumme diseuses;

vactog-hame diseases:

pralmutrition,

mental kealth impacts following disasters.

b A

Protecting poblic kealih therefore requises clinsate-restient developient,
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20..5 Climate Change and Sustainable

Development
Clhimate change mllaences all theee pellacs of susizinable development
Econnmic Dimenxion: Clmte-related disasters damage mimasimciore, reduce

prodisclividy, Herease insarance costk, and dsnmpd oconomic acbivites,

Social Dimensinn: Poor and wvelnerable communites oRen expenence the
greatest clmmate impacty despite contrnbating least by greenhouse gus emissions,

Environmental Dimenson; Clmnte charge acceferases bindiversity loss,

ecesystem degradation, desertification, and ocean scebification. Consequently,
climate action has become central b sustamahle development

20.6 Climate Mitigation and Climate Adaptation

Sustamakle development addresses climate change throwgh pao complementany
StTRbERiES,

Climate Mitigation: Mitigation focusss on reducing preenhouss gas crigsiogs,
Exarnples imelude:

tenewable cnesgy;

crngy efficiesey;

affarestation;

suskainahie runspoes;

green buildings,

cleaner induatrics.

Climate Adaplotion: Adeptation [ocused on fedwdng  valnesabilily o
unaveidabls climace impacis, Bxanples include:

Y¥ Y YWY

Fflosard-resestant imlrastrociure;
droughl-resigtan crops,
carly waming systems;
climate-smari agriculiure;
eoastzl protection;

regilent urban planning.

YYYYYY

Reth mitigntion and adaptation are essential for long-term sustainability
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20.7 Climate Change and the Fourth Industrial Revolution
Emerging techrolopics significantly sirengthen climate action
Artificial Intefigence: Al supparis:

¥ climate forecastmg:

o disaster predistion;

* chergy oplimieation:

o precision pgncelier,
Intermet of Things (laT}): loT crable

s electnedy grids;

intedligen wrigation;

cevivommental roaitoiing:

efficient water management

Satellite Hemole Sensing: Satellites nsoaitor:

forest cover,

¥y uvy

placier meling,
sea-kewvel changes;
drought condifions,
agricultumal prodaciivity,
t3 Analytics: Large datasels improye:

chimsate mpodething,
digaster preparedness,
policy planning:
carhon aocidnting,

Big

YUYy E‘ YWY WYY

Smart Emergy Systems: T¥pial techeolopies optimize renewable energy
prodichon ond electneity distibution,

20.7 Climate Change in Bangladesh

Bangladesh is widely secopnzeed as once of the countzicg most valneszble w
climase chaigge. Major challenges teelade:

e cwclones;

w  floads;

& riverbank crosion

s gen-level nae

#  calinify minasion;

e droughis in northwyestern negrons;

s copstal displocement.
Tl



Despite these challenges, Bangladesh bas beoome itermaticnally recogmized for
its chimate adaptation efforts. Important imtatives inchde:

Bangiadesh Climate Chonge Sirtegy and Action Plan (BOCCSAF),
Fentional Adnptation Flan (NAP)

hupib Chmate Progpenty Plan;

Bangladesh Delia Plan 2100,

evcioae carly warnig svetes;

climate-resilient agriculture,

These buitistives ieteprate sogtainable developeent with long-teren climate
resilience,

YYYYYY

20.8 Climate Change and Sustainable
Development Goals

Climade chanpe miluences nearly every Susturable Development Goal,

sd: Helalinnship

SDG 2 Cliosste-resiliont agricultuns
SIM3 3 Public health protection

ST A Waler secunity

S 7Y Reéncwable encnay

SNG:A Chmate-resthent infmstrechure
S0 11 Sestamnable cuises

8TH3 13 Climate action

DG 14 Musine ecosystem protection

SI0E 15 Terpetial ccokystem congesvation
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20.9 Classroom Activity

20.9.1 Climate Risk Assessment
Siadents work 1 groups, Bach proup selects e secbon

e agiciliire,

®  henithcars;
o [rapsporiabion,
= EREEY;
e pducation,
LI 1 F 2 B
Groups identify:
B Major clamanc risks.
#  Eoonomic impaots.
¥ Bocial impacts
¥ Pnvirommental impacts.
P Ackaplation strategics.
#  Helevaat Fourth Liedustrial Revolution teclmoloptes.

Bach group presents its sustamahhity recommendabions.

20.9.2 Mini Case Study
Case Title: Boilding Climate-Regifient Coastal Communifics

Accoastal district in Bangladesh expenicoces incrersingly frequent oyclopes, tidal
Dooding, and saltwater intrusion. Traditienal embankments alone are oo longer
sufficient to pratect local commumities, The govermnen! propases an integrated
clemate esthence programume thal includes mangrove restosalion, cvelone-
pesilient ousing, Al-based westher forecasting, oT-cizabled food moniiormg,
solar-powersd cmergency sheliers, apd community -based disaster preparedness

20.10 Chapter Insight

Chmale |:11|:|.11;|: w5 ruat I'I1|"_'Tll,'.|]|' un ervirammental tsude 8 i @ comprenensye
developnenl challenge alfecting economies, socielies, veasysbems, amd fulure
pencrations,  Sustaipable developnicnt sddresacs  climate chanpe  theough
inieprated - sirategies thai combine mibigation, adaptation, dechnological
mmavidian, covitonmenial conservation, and social imclusion, The Fourth
Inclustrinl Revolution provalbes pewerfol new tals for clmate monltomnng,
desaster preparedness, renewable enecgy mamagement, aml evidence-based
policymaking. Congeguently, effective climate action has becore lisdizpensable.
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for achigving sustainable deveiopment and ensunng lomg-ferm buman well-
e

Key Terms: Chimate Change, Global Wamming, Gresnhouse Effect, Gresnhosse
Gases, Chmate Misigation, Climate Adapintion, Chimate Resilience, Sea-Level
Rise, Renewnhls Bnesgy, Clhmele-Smed Agncaliure, Carbom Eroissons,
Exireme Weatlwer Events

Hefection (uestions
1. What are the major cavses of conternporary climase change”
2. How dees climate chanpe affect ccopomibe, secial, sl
environmieiital sustdinability?
3 What & the difference beltwesn cliunate-change mitigalion
and adapiation?

A Why woelimate clagpe & particularly serous challeige For
developing cowiries?

5 How cam Fowrth Indusirial Bevolution wehnologies suppert
climate mogation and adapietions?

4. Why 15 climate resillence especially  impartanl  Toe
Bangladesh?
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CHAPTER 21

Poverty

Having examined ClHmate Change, we now mave to the third masor reason why
sustansable development s exsentzal:

In this chapier, we will explore haow poverty remains vng of the greatest barmiers
ti sustiimable developrment We will examine the rulidimensional natere of
poverty, i canses and consequences, i sslattonship wath inegushity, edacaton,
health, environmentsl degradation, and economic groath, as well as the role of
the Fourth Indestrial Revalution in cresting inelusive opportunities for
poverty reduchion and sustamahie lhveliboods.

21.1 Introduction

Povesty samains one of fhe most peesctent and complex challenpges facing
humanity, Diespite remarkable advances in seience, wchnology, healtheare,
education, ond sconomic development, mallizns of pecple arpund the world
coatinue e expenence madegquaie meome, food msecunity, poor housing, imited
educaironal eppartuntines, nsulliclent healtheare, and restricied necess o basic
segvices, Poverty affects ol only didividizls and howseholds but algo the overall
sockal, economic, and environmenind sustainability of nations

Suztainahle developoeont recognizes that poverty s mulidinsmsienal. 11k oot
simply the absencs of ncome; o also invelves deprivation of opportunitics,
limuted capabilities, sacinl exchesion, vulnemmbility to envronmental rigks. and
restncted participation m ecomomic and political lifie, Consequenily, elimsnabing
poverly cedquites inleprsbed strategies thal combine ccomamic. growth, gualing
edacatron, healthcare, social prolecticn, cavireamental sestabiabality, apd
inclugive governancs,

The United MWatiens has ideatificd poverty cradicslion as the highest prosicy
within ke 2030 Agenda for Sustaloable Development, reflectsd
Bustainable Nevelopment Goal 1: No Poverty, Without reducing poverty,

pohieving the remaining Simtamable Development Cloals kecones considenthiy
erore difficuwll.
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21.2 What is Poverty?

Poveriy 15 & comtibion m which individuals or househelds Lk swMewent
pesoutees, capabilitics, amd opporuaitics to schkicve i acceplablc staitdsed of
living und to participate Fully in society, Povery affects many dimessions of
fuman life, including;:

[E DTy TN

puATELicn;

edication;

bealiheare:

heasing:

ernpioymsnt;

eamitakion;

access 1o clean waler!

digital coancetivily,

social participation.

Y¥ Yy YywyYyyvYywy

Thies, poverty 1% both an econdamic and a human development ssee.

21.3 Types of Poverty

Poverty can be uisdersiond in several different ways,

Abaolule Foverty: Abdsolue poverty refers oo the nabdhry o sebsly base
huiman needs such as:

Fovd

shelier,
cithing;
drinking water;
lealthounre,

People living in absolute poverty strupgic o maintain minmum living

condilzas,

YYYYYW

Relative Paverey: Belative poveriy refers to sconamic dissdvantage compared
with the averages standard of living within & partwoular society, [rdividunis may
posseas mbegunte food and howsang but il experence exchsmn becaase of
limited  aceess  to edocatson, heallbease, webmolopy, o employmeat
apporhinitics

Multidiemesnsbonal Foverty: Modem sesizinable developmcenl incrcasihgly
emphasizes muliidimensional poverty. This approach considers deprivations
gornss mpltipie arens gomultoneczsty, Examples inchde:
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poar sducation,
imadequate healthcare;
mialmection:

paab sanitation,
umsafe housing,
Ememployment;

lack of elecioe:ly;
digital exelugion.

The Mulsidmensiona] Povesty Index ( ¥PIF reflects this breader understanding,

YYYY Y YU

21.4 Causes of Poverty
Poverty sesulls from eeultiple micscennected oo,

Limited Fducativnal Opportunities: Insufficiend  sducation  redueces
axpplovinent appostuities, productedty, amd wosme. Education reqaaig one of
the moat effeetive long-term strategiea for poveny seduciion.

Usiemiplovmment and Underemployments Limbed  access o prsduciive
cmploviment  prevents  indiveduals from improviog . theie living  scasdands.
Infiwrmal emploviment often provides: unstable income and limited socisl
prateciion

Poor Health: [leess redoces productivity while  creasing  housshald
expendijures, Healih shocks frequently pash vulnerable househaolds deeper into

poverty,

Economic Inegmality: Unegoal access to land, copital, technodogy, nod finoneeal
sepvices coniributes to persistent poverty. Inclusive ecanomic policies are
therefore essental,

Environmental Depradation; Environmental degmdation dispropomienaely
elfecis poor cammimitics thal depend beavily on natumd resources for thaiz
hvalelsoods. Examgies melude:

¥ dechnmg fisheces;

¥ ool degradation;

# dolorestatue,

= waber scarciiw

Climate Change: Climsie-relared disasters desivoy homes, crops, usfrasiouciare,
and livelihoods. Poor howscholds peserally posscas fower reaources o recoves
from thess shacks,
Weak Instliutbons: Cooiipiion, poor goversaisce, palitical instabdality, apd weak
public services reduce opportunities for sustainables poveny redecion
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21.5 Consequences of Poverty

Persistem poverly has fasoreaching consequences,

Faod Invecurity: Foor hoaseholds alien stnepgie o ahtain sufticient mstritions
frod, Malouimition seduces educational achievemenl, labour productvdly, and

liig-term health
Paor [lealth: ©ismied healthcare comirbules s

¥ higher disease burdens;

¥ lower life expectancy;

= imcreased matemeal morialily;
F  child malnutrition.

Limited Eduwcation: Cheldren froin poor households oflen exporence:

F  mchoal dropout;
¥ imadequate lenmning resources;
¥ lower edecational atlxzinment.
Lducation wad poverty frequentiy reinforce one another

Environmental Pressore: Poor  households  sometimes  depend
unsnstainahle resource wie for survival, Examples include:

exceazive fiselvood collection,

ilizgal logging;

mverfishing:

culibvatzon of environmendally Fragile land.

£

Poverty therefore contributes indirectly o environmental depradation,
Soclal Excluston: Poverty frequently limits porticipotion in:

. higher sducation;

#  formal employvimens;
= political processes;
F gl technologies;
¥ finencial serveces.

Social exclusion fambker reinforces paversy,
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21.6 Poverty and Sustainable Development

Poverly reduction comeibueies directly e all theee dimensons of sustainable
development

Econpmic Dimension: Reducing poverly expands productivity, strengibens
cansizmer demand, and promotes melusive eeonaimic growtl,

Social Dimension: Improved educabon, henlthcare, nulnbion, and socal
grotection strengihen human develogment

Envirnnmental Dimension: Reducing poverty decresses dependence on
environmenially Jestructove survival strategies while encoweraging sustainable
ESOUECE MAnApemekl

21.7 Poverty and the Fourth Industrial
Revolution

EFmerging tzchralnpies crente new oppartunitiss for poverty reduction

Digital Edweation: Online learniip expands educational opporiumitics for
remote and disadvantaged communities,

Digltal Finanelal Services: Mobile baddee and digital pavimeats improve

linnnceal melusion, Individuals pain sccess 1o savings, oredit, insurance, and
huziness opportunihes,

Precision Agriculture: Thgial fechoologies improve apgriculiural productivity
while reducing resource use, Higher productivity contibutes fo miral poverty
recucizem.
Artificial Intelligemes: Al supporis:
P ealtheare diagiosial
¥ pgriculiursl advizery services,
dignster prediction;
ernpivyment mutching,
Respanisible implementation can improve public services for vulnerable
populntians,
Digital Entreprenenrships Colins platforms create opportunities for
smiall Traginesses;
freclancers,

rarmi enfrepreneuans;
wemen-ted :nl:err.n'imﬂ.

v

B A
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The digital economy therefore expands employment opportunsties,

21.8 Poverty in Bangladesh

Banglodesh has achieved remarkable progress m poyverly reduction during secent
decades. lmporiant achzevements nelude:

o ceonoble growih;
s pxpansion ol primary edncadeon;
*  improvemetits in eeaternal apd child Bealth;
= prvwih of the ready-made poment indusiry;
#  prpansion of mobile financial scrvices;
] digl‘llll govermmienl servicey,

Mevertheless, imporiant chalienges remain. These include:
# Incopke ieguality;

voalth umemployvment;

climate vizlnerability;

miarmal ernployment

terban povesy

regiangl disparities.

b e S U

Continged irvesinrent moedweation, dkalls develogmuent, digial olrasrocnore,
sustatitable apgriculbave, and inpevation will sieengthen long-term poverty
raduction

21.9 Povertly and Sustainable Development
(s0als

Poverty influcnces nearly every Sastsinahlbe Development Cioal.

b1 LB I:h:hl.iunthip

S0 1 End powerty

SN2 Food security

M S Ciood health

SDG 4 Quality education

ST 5 Crepder equality

SDG 8 Decent work
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SDdE I:lehli:l-tii];l
S0 10 Bedoced isegualibics
a3 11 Inclusive ciies

Eliminating poverty creafes poaitive impacts neross all dimensions of sustainable
development

21.10 Classroom Activity

21,1001 Poverty Reduction Strategy Workshop

Students work in grouga: Esch group develops 6 poverty peduction sfrategy fos
& bypothetical rural distict, Groups eonsidar

Education

Flealtheare,

Emplayvment,

Apmiculiyre,

Drigestal teeclmology.

Environmental sustainabilie

Relevant Sustainabls Develepment Goals:

YW YY WYY

Girgups prosenl inbeprated development plans,

21.10.2 Mini Casc Study
Case Tithe: Digital ]".ntrl:pr'rl:lenﬂlﬂp fr Raral Youth

A rural communsly experiences bigh youth unemployment despite increasing
access b0 mobile internet. A government programme establishes 2 digial
enfrepreneurship cenire that provades isainimg in e-commerce, digital mazkeding,
anline  feelancasp, fsasckal lrevaey, abd snall business  inssagesizen]
Participanis also receive access fo mobile backing services and business
MEMTEnE

Within geveral vears, oty voung colreprenewrs establish anline busieesaea,
irnprovee housshald incomes, and ereate employment apporhunisies for athers m
their comammnmities,
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21.11 Chapter Insight

Poveriy s Far mase than a shortage of ingome; il 2 muslidimensionad cordilion
that limite hutman capabilitics, opportundtics, and pasticipation inn society.
Sustainable developmenl thesefore approaches poverty reduction through
imeprated strategies that combine ecomomic growth, guality  education,
healthcare, vrvironmental sustarabiliy, tecknobsgical inmevatsen, and inclusive
govermance. In the erz of the Foseh Industnal Revoelsbon, digital technologees
create unprecedeatcd opporunitics fo expand fsancial ipclusion. Dmprove
education, imerease agricnfum] productivity, suppoen entrepreneurship, and
strepgthen public services, Conseguently, eliminating poverty remains ome of the
sl smporland prereguasitos for achiovng sustamable developsnent

Key Terms; FPoverty, Absaluie Poverly, Relabve Pevesty, Mulbdimensional
Poverly, 1oman Development, Social Profection, Finamom| bnehson, Dol
Inclosion, Sostanable Liveldwod, lecbasive Growih, Poverty Reduction,
Sustainable Developmetit Goszls

Reflection Queslions

1. Why should poverty be understond as a matidimensional
rather than purely moome-based candition?

2. What are the mnasos conses nnd consequences of poveny?
3 How does poverty undermine sustainable development?

. What relstisishig existz hetween poverty, edussnon, beabb,
and cnviroaanental valnerabilin?

5 How can digial lechnofogmes and financizl inchedaom
conbribe e povesty nedaction?

4. Whae stnutegees conld halp Rargladesh achieve sustainakle
anid inchusive povierty reduction’
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CHAPTER 22

Food Security

Havang examined Fapulation Growth, Climate Chonpe, and Foverty, we nog
fisrin by the fourth major reason why sastainable developiment s essential:

In this chapter, we will gaplore the concepl of Tood security, its four findamental
drmensloneavailability, aveess, wiilication, and stabilitythe challenges pased
by populatzen prowih, climse change, and reseusee scardity, and the rale of
sustaginable agricaliure snd Fourth [ndustrial Revolution technoloagies in
ensuring safe, nuimitions, and suffieient food for present and funure penerations

22.1 Introduction

Foad is ane ol the moest Tundamental hamen needs amd Torms the foundation of
human survival, bealth, peodectividy, and socioeconomic developisent. A eation
cannot achieve sustainable development if its population lacks reliable access o
sufficiens, zafe, and nuintpus food, Food msecunty condnbades directiy o
poverty, malnutrinen, poor health, lower educabional atwmment, reducesd lnhous
productvity, secial mstability, end econume undecdevelogment.

Dunng the twenty-first century, ensurmg globnl tood security has become
merzasingly challerming. Rapid population growth, clomate chanee, declming
epricalbaral land, water scascity, bodiversoy loss, urbanisstion, and desrugtions
i global food supply choing have intensified pressure on agriculiural gystems.
Af the same time, mitlions of tonnes of foeod are lost or wasted each year, while
mmany people continue 1o sefer Fom hunger and malowtstion,

Sustainatle developmeni recopnizes thal Food security requires more than
increasmg apriculturzl production [t demands resilient food systems, efficient
rosaurce mansge ment, sustamatle farming practices, eguitzble food distrbution,
wechpoological ingevanon, snd effective govertance, Coasequeily, food security
has Becoms a central component of Sustalnable Developmant Goal 2: Faoro
Honger
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22.2 What is Food Security?

The Foeod and Agricubiore Organization (FADY defipes Tood secerily as @
canditien i whicl:

All people, af all times, have physical, secial;, and ecomnic access fo

sufficient, sale, and nutritious feod thal meeets Uhelr dietary meeds and food
preferences for an active and kealthy ffe,

This defminon emphasizes tiat feed socenmy is not lomied o foed prosduciion.
I algo involves access, watrifion, affordability, and long-term stability.

22.3 Four Pillars of Food Security

Feod secariby 13 generzliy understond throwgh foor interconnected dimensians,

Food Avaklability: Food availability refess to the presepce of adequate guantizics
af fead within o country or commumity, Avaitability depends on?

= agreceloeal production:

®  fisheries;

o livestock prochectiong;

= oo Imiparts;

#  food reserves.
A cowmkry may prisduce feod demesically or oblain i throagh intemational
frascle.

Faod Access: Food access refers 1o people's ability io obtam avilzble food
Access depends upon:

 hpusehold income;
= empleyrnuend;

o food prices,

¥ rapsportatio,

¥ market accesgibility.

Even when food &3 available nationally, many hooschobds neay remain food
msecure hecause they canmot nffard it

Foed Utilzation: Food utilization coscems bow affectively food coinbuies w
human healih, It incledes:

* puiriional quality;

e fooed salely,

#  plean doeking water;
AR laLiGn
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o foud preparation;
& henfihcars,

Proper auisition regquires more than soffechen? calosies, i also reguires balaneed
deets and safe food handling.

Fond Stabilify: Food sabildy means sl fod oavaclabality, access, amd
wrilization peminin seoure over fne. Threais to stability ineiude:

ealural disacters;
CCOBOInLG crises,
conflicts,

pandemics;

chimate chunge;

supply chain dusruptmons.

YYYwYYV

Sustamenle foad sysiems sek o mumimize these nsks

22.4 Why Food Security Matters
Food secarity supposts every dimension of sustainable developoent,
Human Health: Mutnbous diets mprove;

chiild development,
ITOMARE 5y siems,

Il expectancy;
cogmitive perfonmance,

¥yY¥YYy

Mautritson increases diseuse risks and reduces producivity,
Eronomic Development: Healithy populations contriute mars effectively to-
edwcatian,
latour markets;
immesatinm;
enlreprenewrship.
Agricualiare also supports millions of livelihoods wosldwide
Soclal Stabdlity: Food shortages often contribate fo;
Foomigration
= ponflice;
= political instnbility:
= encinl unrest

YYwyy

Reliable food gysiems sirengthen national resilicnce.
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Environmental Sastzinahility: Snstainabl: agncalhare conserves:
B osoil;
® water;
= hiodiversily;
= foresis

Enviranmentnlly responsiple feod systems reduce long-lerm  ecological

deprasluizon,

22.5 Major Challenges to Foed Security

Population Growth: Giowitg pogulations inceease demand for foed while
reducing per capitn agricultural land, Incressing productivity susainably has
become esscatbind,

Climate Change: Chimate change affects:

crop vields;

rainfall pattems;

irrigation;

fisheries;

liveslock.

YYY Yy

Extreme wenther events create sigmificnnt pgneultural uncertamsy

Water Searelty: Apricaltare consumes the majority of global feshwates
recaurces. Efficient imipation tachnolomies are therefore increasingly impoartant

Land Degradation: Unsustainable farming praciicss cotribute a2

el crosion;
¥ duireent depletion,
= salinity;
F  desertification,
Healthy soils are fundarsental fe long-term food production.
Food Ladgx aod Food Waste: Sumivcant quantitses ol food ane bkl
during hnrvesting;
irarsporialion;
slorage;
proceesine,
recoil;
bouschold consumption

YUY YYY

Reducing food waste improves food seeuriity while conserving nnturnl resources
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Sustaipable Apgriculture: Susinmable agriculture seeks o imcrease food
prodischion while profechng enviranmental  respurces, Impasinat  practices
imchuce:

crop ratation;

conseryalion agrnowl e,
intcgrated pest management,
climmate-gman agriculhine:
effickent immigation;

ergamic soil management;
agroforesiny.

YYY Y YYY

These practices improve praduchivity while mamtning ecosysiem heallh

22.6 Food Security and the Fourth Industrial
Revolution

Erraiging techivplogies are transfodinimg agriculiies and food sysleimns.
Artificial Inteligence: Al zssists fammers by predscting:

*  wenther;
P pest outhreaks;
B ierigatien reguiremienis;
Foocrop discases.
Internet af Things {IaT}: Smarl sensors manar:
» el matsfure;
¥ nmutnent levels;
= crop growih,
¥ livestock healih.

Real-tme mlssmation tmproves resowrce afciency.

Precision Agricattare: (GPE. drones, satellibe imagery, and Al enable farmens 1o
apply:

= wnter;

o fechilieers:

= poetciles
anly where needed,
This increszes productivity while reducing environmental imgpacts,
Robolies: Agriceliesl mobeis perform:

= planting;
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¥ harvesting
F oweed control;
¥ crop monlorma.

Autommation mmproves efficiency while reducing labour shostnges,
Big Data Amalytics: Large apricaltaral datasets improsve:

Fooyield foreoastong;

= market analysis;

= food supply planning;
P disaster prepasedness.

Evidence-based decision-minking strengihens fosd security,

22.7 Food Security in Bangladesh

Agmivulfare remams one of the mwt'i'rrqmrtml.:lurf,nrs af Ronglndesh's economy,
Makor acheevements melube:

v inereased rice production

*  impreved imigation;

o pxpagsion of kigh-vield crop varictics;

» improved fishenes;

e digital apricaliural advisory services,
Weyvertheless, imporiznt challenges remain, These inclisles;

= chimale change;

= flooding;

= waliiity mirusion,

P shrinking agrscoliural land,

*  post-hareest losses:

& waber SCATCHY I SNTE TREIN0S

T address theee challenges. Bangladech promoses:

climsate-snarn aprealnire,
digital agricufure;
improved immigotion syveiems;
agnculteral reseanch;

farrmer trnining;

food 1escrve prograndnes,

A R

These mitzatives support kng-term food secunty amd sustainahie development
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22.8 Food Security and Sustainable Development
soals

Food security contribules directly o numesous Susisinable Developrnent Cloals.

LT Contrilsate

S0G 1 Powverty reduction

aDG 2 Zero Hunger

80063 Good Health and Well-being

DG 6 Sesininable waler manapement

SDGE  Agmculiurl employment

S 12 Sesramable feod prodection

SI13 13 Climate-resilient apricaliare

Al 15 Sustamable land management

Food security also supports education, econmmic productivity, and socal
atability,

22.% Classroom Activity

21.9.1 Sustainable Farming Design Challenge

Stadents work i groups to design a sastainabls thom for a moral commaunity. Each
group develaps a plan that inclhedes:

Crop aelection,

Waser monngemsni.

Sl congervation,

Fenewahle enery use,

Drigital fechnologics.

Climiate adaptation mensurss.

Relevant Susininahle Development Ganls

b A R T R

Groups present their farming siralepies snd justify how their design suppone
brod security,
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22.9.2 Mini Case Study
Case Tithe: Smart Farming for Climate-Resilical Rice Production

A farming coaperative monarthemn Bangladesh expenences dachning rice vields
due e rregular rainfall amd incressing temperateres, To impoove prodectivity,
the cooperative adopls a sman farming syatem that combings satellite weather
forecnsts, ToT-based soil moisture sensors, Al-powerad crop advisory services,
drone-assisted LTap UM, umnid s-ulu:-pl:lwr:rm;l i11'|ﬂal'inn s,

Within several Erowing seasons, [armers report improved water-use efficicney,
reduced production costs, higher yields, and greaier resibence to climate
variahzlily,

22.10 Chapter Insight

Feod securiny is a corterstone of sustaialble dovelopment because it underpins
human healih, sconomic praductvity, environmental sustainability, and soeial
stability. Achieving food secunity reguires mach more than increxsing
agricullur] production; sl demends resifient Gsad syslems, suslzinable resource
masagemenl, teclmolepical lnsovation, equitable access to nutritious food, and
effective  povernnnee. The Fourth Industrinl Revolution &= fransforming
apricuiture through orificinl mielligence, precision tarming, [oT, robsies, and
citn analyfics, creating unprecedented appacfumities o produce more food with
Fewar resourced while protecting the eavisonment, Comsoquently, ensuring food
gecurity ig essgibal for achievinp susizinable development and mmproving the
well-being of present and fusure generations.
Key Terma: Food Sceurity, Food Avatlability, Food Access. Food Urilization,
Food Stabilitv, Susiainable Agriculiare, Precision Apriculiure, Climate-Soart
Agriculture, Food Loss, Food Waste, Agnoaliumi Productivity, Zero Hunger
FSEMCE 27
Reflection Qnestions

1. What a&re the Ffear pillass of foosd security?

2. Why does increassd Tood prodiscten alone nol gunraniee
faod security?

3. How do climate change, popolation growih, water scarcity,
and land degradation dlereaten food secsniy?

4, Why 15 sustainable agriculture rmpartand for long-term food
secunty’’

17%



5. Hew can precusion agriculturs, AL ToT, and agricultural
drones strengthen food securnity?

G What ia the major feod-securty  chollenges focing
Bangladesh?
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CHAPTER 23

Energy Security
Having exammed Population Growth, Climate Change, Poverty, and Food

Security, we now move to the ifth major reason why sustamable dovelopment
is easental:

In thes chapte, we wall examine the comeepl o energy securily, i relabonshogp
with ecapcnbe develogoant, oedusteializaton, clumate change, and nationsl
resilience. We will also explore renewable energy, energy efficiercy, smart grids,
clean technologies, and the trnsformative role of the Foarth Industrial
Revalulion im baldmyg sustainable and secure energy systems,

23.1 Introduction

Eoetgy 15 te foundanon of modern civilizatzon. - Every aspect of conlemporany
society-including  geomomic  paoduction,  industrialization,  transperation,
healthoare, educafwn, commumicadien, ngoiculiare, and diginl technologies-
depends upon relinhle und nffardable energy supplics. Without sufficient enesgy,
ecoenartic growlh slows, mdusicies becoms legd competitive, publa services
deteriorate, atd the guality-of-life deeline.

In the twenty-frst contury, cocrgy secusity has becomie @ major piohal priosity
bocawe flwe demand Fos encagy contmucs 1o morcase while concems roganling
frasil fuel depiztion, climate changs, peopolitical instability, and swvironmental
degradation have mtensified, Mony counlries remain heavily dependent on
imported fessl fusls, making them vilnesable te sepply diszaptions, price
volalility, ard intermational pelidea] conflics,

Sustainzhle development recopgnizes tha! energy security 1% not merely about
incriasity  energy production. Bathes, o mvolves ersuning thel energy s
available, affordable, retiable, aceessible, environmemtally sustainable, and
resilient. Consequenily, the transition foward renewable energy, improved
enerpy ethiciency, amart enerpy sysiems, and fechnological mnavation has
hecome centrul to nchieving sustanakble development.

Energy security is reflected directly in Sustainable Devclopment Goal T:
Afforduble and Cleun Energy, winch seeks to ensure universal access to
i, reslzable, suatamable and allondabic encay
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23.2 What is Energy Security?
Energy securily reléns o the conbineeas availabiliny of sufficlent, reliahle,

effordable, amd sustzinable cocegy supplies that suppos coonoimic developasenl,
social well-being, and envirenmental probection.

Al ehenrySecune counley can ereel il preseit and futuse enesey needs withoul
cxceeive dependones on uncenimin or cnvironmentally harmful enepy sources.
Energy security therefore meludes both the guantity sod the quafity of energy
Byslems.

23.3 Dimensions of Energy Security
Encrgy securify congists of sevoral itercennceied daneasions,

Availability: Fncrgy resoarces most be avadlable inosufficient quantitics o
Aty matronal dermaml. Sources may iclude:

L3

ratural s
ol
pelzaleuns
bydropower;
ealar energy;
wind enezey;
Llomass;
iruslear energy

Lol O R R U R

Diversified enerpy sorees seduce vulperabalay o supply dismptoons.
Adccessibility:  Energy  should bhe acoessible to households,  dndustries,
educaizonal matifutems, healtheare facilites, and neoral commuonizies. Undversal
erberey access sugiports inciosive developioent.

Affordability: Energy prnces shoulkd remam effendable lor consimers sod
businessas. Excestvely high enecgy codts redisse econmmic competitivensss and
igrease bouseleld finascial burdens.

Relialsility: Energy sveleme should operde contnuously withoul fregquent
interigrions. Feliable clectsicity suppotis

hospilals,

iznidiastries:

digital infrastruciar;

Iransportation;

commanEEatian Sy EIETTE

VY YYY
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Sustainability: Modem energy systems should minmize:

B preenlouse pas emisseons;
F  pir pollution;

¥ eoviranmental degradatian;
¥ respurce depletion,

Rengwable encrgy therefore plays an increasingly impomant rele in long-ferm
CHCTEY seoumty;

23.4 Why Energy Security Matters

Ercegy security supports every disnengion of austainable development,

Ecomoniic evebopment: Relinhie eneryy énabies:

F  indusirial produciion;
munufaciurma,
digiial econary;
tramsportation;
investment;
mnovaliem

Economis compeiiiivensss inereasingly depends open dependable  energy
suppliss.

Soclal Development: Encrey improves:

o pducation;

#  |eabthcare,

®  communiention

- p1|h£i: safiety

F household welfise,

L A S

Electnity enahles madern public services and improves living standards.
Environmental Sustainabiity: Transitioning feward cleancr coerpy reduces:

B cashon esmissiong,

= i pollution,

¥ depondence on foesil fuels.
Clraner energy syaienss comirbute derecily 1o clumate miligation,
Mafional Secority: Dependernce onomparied fuels may expose oounlnies b
geopoeliical nsks, supply disrupiions, and poce instability, [Hversifed domestie
cierpy avelems strengthen naticnal resilicnee,
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23.5 Major Challenges to Energy Security

Girowing Energy Demand; Population growtly, ncesresbzaten, and digiisl
transfofnation ooalinee 10 inefcase global enerpy demand. Mecting futane
demand sustainably remaing o significant challenge.

Fossil Fuel Depeadence: Many econumaes conlifse b rely beavily on;
= oponk
ool
*  natural pas.

These respurces ane Gidte and contobube spgmaficantly fo greenhouse gas

eInidgians.

Climate Change: Fnespy produchion represenls one of the fangest sounses of

glohal greemhowe gas emgsions. Reduoang emissions while momiasming
coonormic prowth requines substantial crergy transformeation.

Emergy Price Volatility: International fuel prces fecluate becasss ol
penpolitical conflicts;

supply dasmpiions;

geaneibie crises;

changing global demand.

Frice volatility affects both howschabils and industies.

b o )

Uncqual Energy Access: Milhons of peaple worléwaibe contmue o lack reliahle
elecirciy and clean cooking technologies. Expanding modemn energy access
pemains 8 plobal development priooty.

Henewahle Energy: Fonocwahic encngy plays pcentral rse m sustamahle encrgy
secunity. Majed renewable enerey soerces melade:

e  Salar Energy: Solar poswer convens suilight inte elecinicity wsing
phatevoltaie pamels. It i particalarly suitsble for countries with
abumdant sunzhine

e Wind Energy: Wind furhines generate clecineily wsing wisd resounces.
Wind snergy produces clectriciny without greenhouse gas emissions
furing operation,

e Hyvdropower: Hydsopower coavers Sowing water inta electricity, [t
rermaing one of the world's lasgest renewable eleciricity sources,

»  DEpmass: Onganic matenals such as sgncaliornd resadacy and arganic
wasle can produce renewahlbe eavspy. Proper heoddiass inonngerment alse
suppors waste reduction
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» Geothermal Emergy: lleal from wathin the Farh con genesae
chectiieity and provide heating. Geothesmoal energy offor reluable, Evw-
carbon cncrgy i suitable regions.

Energy Efficiency: Improving enesgy elliciency 13 ofien the faspest end maost
cost-¢ Mecdive way o steenpilan cocrgy seounty. Examples inclide;

Fooenergy-eifciont haildings:

B LED lightomg.

#  plficient indussrial machinery;

#  fuel-efficient fransporinhon;

o amurd applinnces

Energy efficiency reduces both cosis ond epvironmensol impacts:

23.6 Energy Security and the Fourth Industrial
Revolution

The Fousth Indisstral Revolution 15 ranslonming enetpy syslems

Artificinl Intellipence; Al aphimanes:

clectricity generation;
energy forecasting:
nquipm:nl MAIMiENNACE;
deimind mahagement.

Grids: Smart grids use dignzl technologies o

balance electricity supply and demand,
teduce transmission logees;

mtegrte temnswable energy;

trrprye system relability.

5m

TWYY 5 wwwy

Internet of Things {laT}: [oT sensors manior
#  plectricity consumpion:
B prid performance,
*  renewabbe energy systems;
=  indusirial eoergy efficiency.
Real-time manitonmg improves energy management.

Energy Storage: Advanced battery technolopies enable renewabls emergy
generates] dunng sumny or windy periods o be stored for later use, Foergy
slorags moreuses sysiem reliability

185



Big Data Analytics; Lorge datmscts imiprowve:;

cEcrgy plannig:

consymmption forecnsting,
repewihie energy infegration;
imlrzstiniciure invesimen? decisions.

YYywy

23.7 Energy Security in Bangladesh

Bagladesh has signi Gedmby expanded clectricity oecess duritg reeent decades.
Major achisvements includs:

#  incrensed elechicity generation;

e risral electrification,

s pxpansion of solor home sysiems;

e development of Looefied natural gas (LNCD infrastruciare,
= promotion of renewahie energy.

Mevertheless, important challenges remmsain. These ingiude:

depeilenes ai b posted foels;
increasing cncrgy deenand,
Iransigsion leases;

limited renewahle sneTpy capacity;
chismale velnesahility.

YY¥YoY¥Y WY

Matgmnal imchintives such a: Visipn 2041, Smart Bangladesh, and renswnbile
cnorgy polcies seck fo divemsaly cnergy sousces, mmprove clTicieocy, and
strengthen long-fetm energy Secusy.

23.8 Energy Security and Sustainable
Development Goals

Energy security contribubes direcily o nurmerous Sustainable Development
Cionds.

S0 Contribution

SDGE Relialle healibears services

DG4 Electrified schools and dignal edacation
BDG T Affordabie and Clean Enetpy

SR Beanomac growlh amd employment
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sDd Cantrilasiicn

SDGR Indusirial develegaseet
SDG 1T Sestamable cities
BDG1Z Resvuree elliciency
800 13 Clieate action

Riliable and sustainable encrgy also supports neasly every other SIHD indirecthe.

23.% Classroom Activity

23.9.1 Designing a Sustainable Energy System

Students work in proups. Each group designs an coergy strategy tor a
hwpithebical disinien, The stnsegy shoukl inglede;

Cuorrent eneriy demandd

Fenewanle enetgy apporiunities.

Ererpy officiency meaduies,

St grid techaologics.

Climnte resilience.

Felevant Sustminable Developmen: Gonls,

Groups justify how their proposed everpy  svelem improves [eng-term
sustainabiliiy

23.9.2 Mini Case Study
Case Tithe: Solar Microgrids for Rural Electrification

A rémole coral commanlly expedences fequent elecircity shorlages becauss
extending e national prid & wecleally difficalt and fErancially expessive. To
mprove cacegy accesd, a prognmme esipils selae-powered microprids
equipped with battery slormge, smam meters, loT-based manidoring systems, and
Al casseted energy manapement, Househalis, schaals, health centres, and small
buginesses pain reliable electreity thioughowt the year

b
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23.10 Chapter Insight

Energy securily is msenbial for sustamable development because B suppoarts
compatitic growth, industrial competiiivenesa, public sesvices, swvitormesntal
protection, nbd nationnd resilience. Sustninable energy systems reguire wod anly
sdequuie enetgy supplics bat also affordabilty, relability, accessibility, and
enverommenial sushapability, The imnsien Tem fossil feels worepewable
ccrey, combined with advasecs in atificial miclligenee, smaot greds, ol
cnerpy storage, omd data analyiies, & fundameautally wansfonming fhe global
enerpy Inndscape. Conzeguently, enerpy secunty hos becoms a comerstone of
sustaimable development und ane of the defiming chalienges of the Fourth
Indudrnl Bovahslion,

Key Terms: Encrpy Securny, Renewable Bnergy, Encrey Efficiency, Smar
Gind, Energy Storage, Solar Bnergy, Wimid Enesgy, Hydropower, Hiomsss,
Affordable and Clean Encrgy (508G Ty, Decarbenczation, Encrey Tramsation

HeRection Questions
1. What are the mnjer dimensions of nergy sequrity?

2. Why iz reliabie and affordable enespy cesenfial foe
sustainable devalopment?

3 What risks arise frarm excessive depatdence on foesi] fuels?

& lHow can reneweble energy strenpthen bath enecgy !.I!'Eli.lrll_':.l'
il enwveroitrmental sustainabiliy?

5 How can smarl gnds, Al and JoT tapslorm  cnergy
maragemeniy

é. What should Hanplndesh's priortties be mo developing a

suglainable and secure spetyy svslem?
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CHAPTER 24

Water Scarcity
Havirg examined Population Growth, Climate Change, Poverty, Food

Security, and Eaergy Secarity, we now move o the sixth major reasan why
suglaisable development s caseniial:

In this chapter, we wall exormne the growang gliohal challenpe o waler searcity,
18 cadses amd consequences, 18 selateaship with clintte change, apricaliure,
public health, and economic development, as well ag the role of integraved
water resoarcs mapagement, smart water technologics, and the Fourth
Industrinl Revolution m ensunng sustmnahle and  equilable dcoese o
Freshwater for present and fubune generations,

24.1 Introduction

Freshwates is gane of the most valuable notwral resources o Barth and is éqzential
tar human sunaval, economie developmenl, envirgnmenin! sustamatality, and
public bendth. Every sector of saciety-meluding agnculture, mdustry, energy
production, heahbeare, educabion, and ceosystein conservatiom=lepends upon
peliable aecess te cleas freslwiater Although appresintely sevensy -one parect
of the Farh's surface i covered by water, anly 2 wery small proporiion i
available as accessible freshwater suitable for buman consumpon, agncaliure,
ang indusiry,

Drrmg the twenty-first centary, water scarciy has emerged ag one of the maost
pressing  ghebal  sedamabality  chatlenzes,  Rapud  populssson growth,
urbunreation, industrialization,  climale  change,  pollution,  groundwister
depletion, and ieciflcient waler management have placed Dsrcasing pressirs on
freshwmier ressurcss. Mony regions now experience seasonal or chromic water
shusrirpes, shrentening food production, public health, economic prodechvisy,
end emviroimmental stabiliy.

Sustaineble development recagnizes that water scarerty 15 not merely a physieal
shorape of water 18 olse reflects prohlems of govemance, mibfrastmictare,
fechnology, anegualily, amd resource management, Conseguenily, ensuring
sustaisable water manapement has become a centzal ohizctive of Sustalnable
Development Gozl 6 Clean Water amd Sanitation,
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24.1 What is Water Scarcity?

Waler scarcity refers o a siluation in which the available eeshwater resources
erg Bsufficient to moest the water demands of a populstion, ccopmby, oF
ecoavelem. Water acarcity may result from either,

= msuificient natioral water availability; or
¥ inadequate mansgement, infrastructare, or distribuiion sysicme.

‘Therefore, waler scanzity 13 hoth 2 naferal and a harman-created challanpe,

24.2 Types of Water Scarcity

Water scarcity can be classifed info two major categories.

Physecal Water Scareity: Physical water acireiy occws when naneal
freshorater resources are insufficient o satisfy demand, Common causes inclade:

lerw rainfall;

Erought;

desart olimabes;

erverexiraction of rivers and nquifers;
climale change,

Y YYw

Economic Water Scarcity: Ecotomic water soarcity eocurs when sufficient
waler resources exist bul peonie cannat wocess them beciuse of

peoor infrastnec s,
imidlegjunte nvesiment;
WK gUnerTnee;
poverty,

umequal destribation,

YYYYY

Many doveloping couniries experience econansic rather than physical waler
Aedrsin.

24.3. Why Water Scarcity Matters
Water s fundamental fo every dimens:on of sustamahle development
Homan Health: Saic drinking water reduces:

waterbome digeases:
child momality;
malrrition;

poar samibslion

Yy wy
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Cleam water 12 egzentinl for healthy commuonities

Agricoliure: Agreculiure iz the larpess consumer of frealveaner worldwide.
Water supports:
= lrngation,
 livestock:
= fisheries;
¥ fowl processmg,
Water shortages durecily thresten food securiiy
Industry: Indesmrees require wancer for

muamnu el
coolg systems;
ceaning:

energy prosuction;
chemicnl pracessimg.

b s

Indu=irinl produciivity depends beavily on rehable water supplics,
Energy Productbon: Waice iz ased for

= bydropowes

= coolog thesmal powsct plaits;

F  renewable enesgy aysiems,
¥ biofuel producton
The relaticnship betarcen water and enopy i often peforred (o ad the Water-
Energy Mexns,
Ecosyatenm Health: Healthy ervers, lakes, wellands, and grousdwaice svsiens
SUpparT
Biodiversaty;
flshesics;
flaad repintion;

groundwater recharrs;
chismale regulabion.

¥Yywyw

Water sciurcity wenkens ECORY SR restlience
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24.4 Major Causes of Waler Scarcity
Populaibun Growih: Growing populsbions increase dermand Lo

F  drinking wnier;
P agnculiene;

#  sanilation,

F indusiny.

Lirhan expansn miensilies presune an reshwaler resources,
Climaie Change: Climate change aliers;

#  rainfall pattems;
= glagier mel;
o orover Dows:
& dreoghl frequency;
B cvaporation rases,
Climate varability mereases uncertiumiy o waber avalability.
Groundwater Overextraction: Many regions withdmw groundwater Faster

fhan aguifers nalurally recharge, Lopg-lenn groundwaior depletson dhrcadens
Futire wates socuiily.

Waler Podlsifion: Freshwiter reseurces become unusable because of:

indusarial effluents;
agricultural chermicals;
sewage discharee,
plastic pollution;
beavy metals,

Polhution effectively seduces available freshwater supplies.

B T R

ImelMicient Water Use: Witer losses coour because af:

¥ leaking pipelines;

F  mefficient rrigation;

B opxcessive consumphion;
oot madnlenance;

¥ inadequate mapagement.

lmpreving efficiency often provides the fagtest qolubon,
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24.5 Walter Scarcity and Sustainable

Development
Waler seurcity aflects every pillar of sustainable development,
Econnmic Dimensinn: [ amited water supplies reduce:
F  ngricelieral productiviby:
#  industrial ot
¥ energy productian;
fourism,
Econumee growth hecomey inmcressingly comstramed
Social Dimension: Water shortages increass)

B poverty,

= henfth risks;

F migration;

¥ pender magunlity
Women and children frequently spend consedernble fime collecting water m
wilEr-SCaTee Commumities
Environmental Mmension: Oversxiraction damages;

o pLvers;

= werlands;

¥ prouncwaber;
= odiversity.

Healthy ceogystems reguire sustainable water management,

24.6 Inteprated Water Resources Management
(IWRM)

One of the most widaly accepied approgches e sudtainahle water manspement
5 Integrated Water Hesources Management (IWRM) [WEM promotes
coordimated managemenst of:

# riVers;

o roundwaler;
s pgriculiure,

e industry;

*  ECOEyStems;
I VT TS B TR T
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Itz abjectves melude:

cquitable allocziton,
effickent water uss;
enviranmentnl sustamahility;
sluleholder participation;
loog-tenm resilbenco.

¥YY Yy

24.7 Water Scarcity and the Fourth Industrial
Revolution

Emerging fechnologies provide innovative solutions for sustzinnbls water
mianagement,
Artificial Intelipence: Al predicts:
F  water demand;
o drought conditions,
F  irrigndian requirements;
#  flood risks
Al improves plonning nnd decision-moking
Intermet of Things (loT): Soeait scisors coptineeusly oo
¥ waber quaity;
o oeservoir lovels,
F  pipeline leakags,
® jrmigntign svstems
Beeal-tirse neositoring improves efficieacy.
Smurt Irrigation: Precusaon imigation systems apply water anly where and
whin needed. Bencfits mclude:
F  redoced water consumplion;
o highet crop ylelds,
o lower coergy cosls.
Batelite HRemobe Sensing: Satellies snonalor:

proundwatar candisions;
river flows;

droughit;

land-use change;
wiitershed health,

YYYYY
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Big Data Analytics; Lorge datmscts imiprowve:;

warer planning,

climmate adoptation;
infrasiracture wvestment;
driughl forecusting.

YYywy

24.8 Water Scarcity in Bangladesh

Bawgladesh poascgsés catonrsive miver ayvstemes bul nevertheless faces growing
water-related challenges. Major iasues includs:

geagonal waler shomages;

groundwater depletion in some regions;
ArsCcOic contammation;

river pisllistaen;

salitiny mtrusion mocoastal areas;
Mooding during menaoen ssasong,
dry-seazon imigation chollenges,

Y WYY Yy

mational iniftatives melode:
v Bangladesh [Delea Plan 2100,
¥ lnlegrated Waler Resoarees Managermens,
o FIVET MesoTEtion programnss,
¥ climate pdoptation siraiegies;
v improved imigation technologies.

These progmmmes aim to strengthen long-term waker security,

24.9 Water Scarcity and Sustainable
Development Goals

Waler scarcity milluenees muny Sudtaisable Bevelaopment Goals
S04 Cantritoeiien

NG 2 Sesiniable agricultuse

BDG S Public health

Sia  Clean Water and Saniation

SDNG T Water For erengy production

DG 1] Sustamable cities
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sDd Cantrilasiicn

S 12 Efficical reaowree ase

a0 11 Climate pdoptation

B0 15 Healthy freshwaler soosysiomns

Waler thorelone sorves as i comnecing resource wcross Lho enting T30 A ppencls

24.10 Classroom Activity

24.10.1 Water Conservation Planning Exercise

Stadents work - n groeaps, Ench group develops a sater manngemend siratepy for
& umiversity campus. The sirategy should inelude:

Drrinking wiates imanagement

Raimwater harvesting,

Whstewater racyaling,

Snarl waler monilanng.

Water-saving fechnologies.

A OIeness ProErares

Relevant Sastainable Develepment Gaals,

YRy YNy

Each proup presents a sustainabilizy plan

24.10.2 Mini Case Study
Case ‘Title: Smart Irrigation for Sustainable Agriculiore

A farming region experiences declinmg proundwater levels due to inefficient
irmgation practices. Farmens trucddsenally imrigute crops nccending o fixed
sehedules ratlver than actaal soil modsne conditions, Ta addoess this challenge,
an apricatioral development propramme inbedaces LoT-based soll melsture
sensars, Al-assisted irrigation scheduling, satellite weather forecasting, and
salar-powered drip irrigafion systems. Within several growing seasons, waler
consimnpbon declmes sigmlicoily whole crop prodectvilty improves amd
groundwater deplelion slows,
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24.11 Chapter Insight

Waler scarcity 15 one of the defining suatamabdbiiy challenses of the beenby-lirsi
cottury because freglwater sappoerts himan healt, food preduciion, industry,
enerpy, scosyslems, and economic developmeni. Suastainoble developmeni
Eherefore requires mbegrated waler manngement, efficient resource nse, pollubion
prevention, sgwilehle sccess, and climate ressheoce. The Fourth Industral
Revelution provides powerful new teols-incleding astificial neclhgesee, lol,
satellite remoode scnsing, precision brigation. oo data apabyies-fog Dmproviog
water governance and increasimg rescures efficiency. Conseguently, sustninable
waier management 1% essentinl for achieving  lomg-term  prosperisy,
environmmenial protection, and socaal well-baing.

Key Terms: Water Scorciby, Freshomter Besaurces, Physieal Water Scarcity,
Feanomee Waler Scarcily, Integrated Water Resources Matagement (IWHM),
Crroumdwates, ‘Watce-Eocrgy Wexwos, Smanm Dmpation, Water Guovernance,
Rainwatcr Harvosinng, Water Efficicney, Clean Water and Sanitation (315 &)

Reflection Queslions
1. What is water searcity, and what nre s major forms?
2. What haman and ewvironmiental factors comiribuie to water
scargiy’’
3 Why s water secunity essential for sustausable development?

a. How does [ntegrated Waler Resources Marapesmert
coafribute te sustainable water wse?

5 How can simor leschinologses improve waler mantlonmg and
cinscevation?

4. Whal water-resoeree challenges are pastculasly inmpartant
Tor Bangladesh?
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CHAPTER 25

Biodiversity Loss

Havirg examined Population Growth, Climate Change, Poverty, Food
Securily, Energy Secarily, and Waler Scarcily, we now move o the final
major readen why sustamable development 15 csgential

In this chapler, we will examine how the sceeleraling boss of biodveersty
dareatens ecosysiem standliny, food securify, clunate restlience, public heali, amnd
ceonomic development. We will explore the causes and copseguences of
bigdiversify loss, miwmationn: conservation effors, the tole of the Fourh
Industnial Revoletion in bodiverstty monitoring and protection, and why
canserving  bialegical diversity W indwspensable for aschieving sustainable
development

25.1 Introduction

Riodiversity forms the biolegical foundotion of Tife on Earth. Every ecosystem
depends upan the diversity of plants, ansmals, microarganisms, und their
inberactions o masstain ecologieal balance and provide the goods and services
upon which homas  civilizstion depends. Food  production, fresiieates
availability, medicing, climate regulaiion, pellinntion, soil ferility, disasier
protection, and economic development are all closely limked to healthy and
diverse scosvsiems

Nespite its mmense impartance, Modiversity s decliming at an anprecedented
rate. Hetentific assessments modicate that species are becarming extinel mwch
fasier than nsbum] backgreand rates due w humen scbivities such as lalbdeal
deatnection, pallutien, climaie change, ovesexpleitation of natural resources, and
the introduction of invasive species. Biodivereity loss therefore represents one
af'ihe mesd serings sustinability challenges of the twenty-first century,

Bustainatle developoment recognizes that prodeciing biodiversiy & nol merely an
environmiental ehijective. Rather, hisdiversity conssreation &5 essentinl for
pohieving food secunty, econmmze prosperity, climale resilience, pable lbeabih,
atid long-term huntan well-being, Consequently, biodivessiy prodecton lhas
becrms & cantral priosity of she plobal sustainable development apenda.
particularly through SEHG 14 (Life Below Water] and SDHG 15 (Lifc on Land).
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25.2 What is Biodiversity Loss?

Biodiversity loss relers bo the decline in the vanely, ahasdance, and distribulion
af livieg otganiang. including gepelic diversity, specics diversity, wid cooay steat
diversity. Biodiversity logs oocurs when;

gpecies bacodne exlmet,

habitats are destroyed,

ecosystems are degroded:

genetic variziion declines;
cealopscal processes are disrapted

YyYYwWyYw

As biodiversity decreases, ecosyslems become less stable, less productive, and
less capable af supportimg human societics

25.3 Major Causes of Biodiversity Loss
Beveral intesconnected facroms contribute o biodiversity loss.

Habitat Destructbon: Habita! destnselioi remains the leading cause  of
beodiversity beas Maier dnvers includs:

deloreslation;

Lerbety expansion;
ggriculural expaision,
infrastmagturs development;
MERing actvities.

YYYYYY

Whea habitnis disappesr, many species lose the resources neceszary for survival

Climate Change: Changing lemperatures, aliered rainfall patieies, sea-level
riee, and poean warming affect the distribution and survval of many specics
Some species can adapt or migmse, while others fuce increasing nsks of
exdimctun

Fallution; Envienmental pollution damapes ecosystems through:

indiasirial wastewsaber,;

ogn{ultural chemicals;

plastic podfutin;

il spills;

heavy metals;

pir polletion.

YYY YWY

Pallusion affects bedh terredinal and agieatic bodiversidy.

1%



Chyverexploitation; Unsesiamatble harvesing excesds the nomral regenerstion
capssHy af kological resources, Exnmples mclude:

F  owverfishing;

¥ llegal logging;

F excessive hunbing;

Fumsustadealble colleciwn of medicmal plants.
Such prachices reduce populatians ool threaten coasystern stabilidy.

Invasive Alien Species: Species ivroduced ootside thedor natural ranges may
compete with native organisme for fiod und habitat. Some invasive species
apreacd rapidly aml slgmficantly aler ceosystem streclure and functioning,.

25.4 Why Biodiversity Loss Matters

Biodiversity supports cverny dimengion of sustainable development.
Fooed Security: Agriculiure degrencds on Blodivessany fo
petllimatin;

sl fertiliiy;

sl entral;

crop genetic diversiy;

fisheries

Declining biadiversity threstens long=term food production,

b U

Human Healih: Many medicines are decived lrom plants, animmals, Tungt, amd
microarganisms. Healthy coogystens alee reduce discase transrsission and
improve envirenmeial quality

Climate Hegulation: Fereste, wetlands, sceang, and manproves abaorh cagbon
dicxide and régulate regienal aed global climates, Biodiversity loss weakens
thiese ontural climats-regulating functicns.

Econemic Development; Mumscrows eopnomie scebors depend directly upon
hisdiversity. Examples inchude:

agricliure,

forestry,

fisheries;

LT,

biatechralopy,
pharmaceutical industries.

¥Yevywwyy

Prfectiig Modivers:ly thenedore supports sustanable ecomeame growib,
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Digaster Risk Redoction: Healtbey ecosveiems reduce dizaster risks by
B projeciisg coastfines;
B oprevenling =0il erosion;
= reducimg Hoods;
F  slahiliving river systams.

Natgrensed soluhons  ofien provide  cost-effective  profection  ngainst

envimomene il haceards,

25.5 Consequences of Biodiversity Loss

The decline of biodiversity produces significant covieoninendal, social, and
ECONOITIC Consequenees,

Ecological Consequences

¥ ceasystemn instehihity;
Foodeclinimg pollicabon;
F digiugtion of food wels;
*  imcrensed invesive speciss;
= reduced ecosyvetem resilience
Econnmic Conscquences
dechinmne apriculiural procductivity)
reduced fisherics;
lovavesr tourism revenae,

higher disaster recovery oosts;
mereased environmenial restoralion expensa.

b R A

Encial Consequences

focd insceurtty,

declining lrvalikoods;

merensed prveTty;

digplacenent of valnerable comesintes;
reduced quality of il

b e R
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25.6 Biodiversity Loss and Sustainable

Development
Biadiversdly conservabion coriributes directly 1o the theee pollacs of sustainable

development

Economic Dimension: Heaflhy coosvslems supporl suslainabie tmdusiries,
emplovinent, and Inevaizon.

Social Dimension: Riodivensily strengthens food secunty, puble health, and
commaiity restliepce.

Environmental Dimension: Conservabion mantnins ecosystem  funchons,
ecplogical balance, and climets stability, Without blodiversily, sustainable
developancnt canrol be achisved

25.7 Biodiversity Loss and the Fourth Industrial
Revolution
Emerging technalogies sumificantly strengthen biodiversity conservation.
Artificial Intellipence: Al assiatz in

Foowildhfe idennfeaton;

#  habitat monitoring;

¥# species distribution modelling:

* ilicpal logging defection,
Remate Sensing: Satellite imagery manstors:

forest cove;

wetland hicalth;

coml reefs;

land-use change;
halsicat frepmmentaton.

Dranses: Direnes suppar:

YYYNY

Foowildlife surveys;
= forest monitoring:

¥ anb-ppaching operations;

F posystem reslosation
Environmental DNA (eDNAJ: Sceentisis detect species by mmalysmg 1NA
fragments feund in water, 303, or air. This lechmobogy enables rapid brodiverxity
asgessmenl without distn lnng wildlifc.
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Intermet of Things {IaT}: Smart eovironmental gensors manrtar:

B oowarer qualify;

¥ forest conditions;
= wildlife movement;
= climals varahles

Real-time manitormg strengthens conservabion planning,

25.8 Biodiversity Loss in Bangladesh

Bangladesh possesses romarkahie biological diversily despie {18 relatively
limited land asea. Major scoavstems ineloda:

e he Sundarbans Mangrove Forest,

o hill forests;

#  freabwaber weilands;
u MLYETE;

#  floodplains;

o coaslel coosysieins,
Hiraegwer, bidiversity fuces mersaging pressures from:

deforestation;

river polision;

mauasiral d:w:l-upnm“
{1begal wildlifee ineds;

climsate change;

alimiry mirusion;

plaztic pollusion.

Watienal conservation effoms inclade:

VR WYY YY

privecied area managerment;

comoruniy foresry,

wildlife conservation programmes;

mangrove resioTabion;

mrpleznenisiin af the Nabonal Biadiversaty Strstepy amd Action Plan
INHESAP,

Centinged invesimeant in science, techoology, environmental governance, ami
commmuity participation o eseentzal for protecting Bangladesh's biodsveraany.

b T R S S
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25.% Biodiversity Loss and Sustainable

Development Goals

Biadiversdly  comserveinon  conipobuies  directly o several  Sustainable
Developmient Crola.

8D Contribution

SN2 Sesinmable agricultune

S00 3 Human health

SDG & Healthy freshwater cooavstens
SDG11 Climabe resilience

SDEE 14 Life Below Water

80d 15 Life on Land

These poals recognize that bealthy ecosystems are esacatial for achieving long-
ferm sistainable development

25.10 Classroom Activity

25.10.1 Biodiversily Conservation Stratesy
Spadents work i grougs, Bach groap selects ot ecasystens Examples inclode:

mngrove fores;

= wetlands;

® [LVETE,

s agricultural landscapes;

o b precn dpaces.
Ciroups prepare 2 canservabon strategy that incliedes:
Major biediverzify threats
Eeological importance.,
musbinable manspement practices.
Fouwrth lrdusisial Revoelution technobogies.
Relevant Sugsainables Development Gools.

Each proup preaents i1s coiservation plan.

"f

b R
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25.10.2 Mini Case Study
Case Tithe: Protecting the Sundarbass through Smard Conservation

The Sundarbong, o UNESCO World Hentage Sile and ibe world's largest
mnangrove forest, faces incressing pregsuses from climabe change, coascal
erosion, illegal logeing, pollubion, and hsbitat degradation. Teo stresgthen
conservaiion, the government intreduces an inteprated monitoning pregramms
wsing  sabellile mapery, drones, Al-sspsled forest survesllunce, [oT-based
etverenmmenial semsors, and envireanseial DNA feDNAY maondarmg.

25.11 Chapter Insight

Biodiversity logs is one of the deiining eovironmental chnllenges of the taenty-
first cemtury beeguse 1t threatens the ecolagical systems upon which haman
civileention depends, Sustwinable development neoognizes that  pritecing
broddswersity 15 essential for food secusity, climste cesilienice, public health,
copnantic  prospesity, aod disssier pizk peduction. The Fourth Indiessral
Revelution offers powerful foelz-including  artificinl intelligence, remode
sensing, drones, environmental DNA, and smart environmental monitonmg-to
atreppihen  hiodoversity  congervation and  evidemce-based  environimental
governange. Protecting Biodivessity 18 thesefone w0t sumply an epvironsental
responeibility bud a fumdamesedal reguireméent for susiaineble development ond
the well-being of future genematinns,

Key Terms: Siediversity Loss, Species Extibetion, Habitat Diestructioa,
Ecosystem Services, Ervirommental DMA (eT¥NA), Habitat Fraproentation,
Madure-Ilaged  Soletwens, Protected Areos, Bcosystem Restorzbom, Wildhife
Censervadion, SO T4 (Lile Helow Waterh, 5100 15 {Life on Land)

Reflection QGuestiong
1. What iz biodiversity loss, and what ase iF2 makos caases?

2. How does biodiversity ks affect scosyalem services and
human wéll-being?

I Why can  hodiverssy  loss mdennime econamic
developament?

4 How are climate change  and  beedivmsity  loss
anlergomaected T
5. How can emerging technelogies contnbaite 1o beodveeriity
conservation’
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6. Whar actions should Bangladesh prioritize to prevent further
hendiversity loss?

PART 111: Chaptler Summary

The globa! challenges deosmzised in s sechon demanstrde why suslonable
development has beconte an weent seccasity rather than an optional policy

chakge.

-

=

b

-

Fopulation Growih incoeass demand for Tood, waler, energy, housmg,
aad ctplovimenl

Climate Change threatens ecosvetems, ecomamies, public health, and
infrastmacture,

Foverty limits humam :upa];i'l:’l:inx and prevents inglesmee levein]'rmnrn.
Food Secority 19 essential for kealth, productivaty, and socsl stabilaty
Encrgy  Securliy  supports  industrial  develepmant,  coomomic
competitivensss, and chimats actson,

Water Scarcity threatens agrnculiure, public health, ecosystemy, and
eeapimbe growh,

Bicdiversity Loss weakens ecosvatem resilicnce and undermines long-
berm sxistainnbility.

These isterconnecied challenges illustrate that sustainahle developroent requires
imteprated  sohutions thet coembine ecomemic  prospesity,  emvironmental
protection, social inclwsion, mespopsible  povernance, and  sechoological
v,
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PART IV: SUSTAINABLE DEVELOPMENT IN
DAILY LIFE

Havaing understood what Sestwinahle Develapment Is, b definitions,
characteristics, principles, and why it i essential, we pow move o the
praciical applicetion of sustabability i evervday life.

This purt will demonsirate how . sustnmable development s not hmited to
govermnents o intérnetional espamzations bud can be practiced by every
individual. W will exploss practical caamgples of sustainalility it

Huane
Ltdveraity
Imduatry

A pricuirane
Heakihcare
Huzizsicss
Cronvernmend

Studenid will learn bow  dovadiss]  chiddess and mstiogsenal  praclices
collectively contitbute fo achioving the Sustainable Deyvelopment Goals and
building & more sustaina®ie sooisty.

Sustainahble developneent s elien associated with ioterssbonsl organiestions,
national policies. climate agreements, and large-scale developmens propranimses.
While these imbintives play an sssential mile, sustnmable develppment ultimatehy
depends wpon the dnly decesaons aod actions of mdividuale, Families,
wiacatronal nsiiations, businesses, alustries, bealthcase orgaitzsicons, and
EOWETHINCLE

YYYNYYYY

Eveeyday choicassuch g how we comdume aneroy, e walern, imanage wasie,
fravel, purchase goods, or mfceact with ihe covisonmeni-collectively ufllucace
fhiz gustainability of society, Small actions perfomed consistently by millions of
peaple can penerits significant positive impacts, while unsustainahle habis can
gradunlly contribute to eaviroamental degradation, nesource depletion, and
gocial mequalisy.

The concept of sustamable development therefore extends far heyand
environmenial conservation, 11 encourages responale  lilesiyles, eMicieni
gogouiee wse, vibical decision-meaking, techsological Intovation. and active
citizenship. 1t promotes o culure in which economic prosperity, social
respomsibility, and envirenmentel stewandship hecome integrol parts of evervday
life.
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CHAPTER 26
Sustainable Development at Home

26.1 Introduction

The home is the firsl place where individuals leam values, habiss, and
respansibilifies, Sustamable hfestyles begm with everyday housebold decisions
repanting enengy  wse,  water  conservalion, food  consemplion,  wasle
management, and responsible purchasing, Families that adept sustainalile
practices nod oaly redoce environmental impacts bat alge lewer houwschold
expenses while contniboting te healihter communitiss

16.1.1 Energy Conscrvation

Houvszholds can reduce gsengy consumnphion by
swaltching off unieeed elecinical applances;
wainp LETY lighting,

purchasing energy-eficient appliances;
impreymge nahural vendilntion,

inslzlling roaliop sabar panels whers feasihle

YYYNYY

These mensures reduce electricity cosls while fowering  gresnhomse pas
ETLSSIans,

16.1.2 Water Conservation

Responsibls household water management incluedes:

= oorepamrng leaking laps,

¥ using water-ciTicien fixtures;

F  collecting rainwater for gnndening:
= p'.-l_:-'idmg_ umnEreskary witler wisie

Conzerving waler profecis frechwaier resournces for fufure generations,

16.1.3 Waste Management

Sustainahle houschokls sepasate waste nio categories such &5
recyelpble malerinls;

G AL Wekadi)

clectronic wasie;

kazardous hausehald waste,

vy ¥
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Crgant: waste can be conyposted, whiks recyclabls mateninls should b2 zeni to
approprate recycling facilities.

26.2 Responsible Consumption

Condiners infleetce sustmpabilily throveh puschasing decisions. Examples
include:

¥ purclssang dussble producs;

¥ reducing sioiple-usc plastics)

» supperting environmeatally responsible businesses,
B avpiding dnonecessary conmmpiion.

Begpongibls consumplion reduces waste while epcouraging  sustainable

prodichon

26.3 Sustainable Food Choices
Huusehalds can promote sustainablity by:

B reducing food wasle;

¥ slormg foad properdy,
= corsurning balanced dieis;

L

= supporticg lacally produced feod where appropriate.

Reducing fool waste conserves water, oerey, band, and other nabaral resaunces,

26.4 Digital Sustainability

Moedern households increasingly use digital technologies. Responsble digital
practices inchude:

Foousing ctcrgy-saving seitings on cloctionic devices;

= pxtendimg the 13fe of digial equipmient through proper munienancs;

¥ recyclmg electzom: waste responsikly;

o protecting personad data and eyhessecurity,

Magitnk responsiihity 15 becomimg nn tmpoertant compoment of sustamabie Hving.
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6.5 Susiainahle Home and the Fourth Indusirial
Revolution

Emerging techrelopies support sustainable houssholds. Examples inclede:

smiart eleetricily meters,

Al-powered home snergy management;
emiir thermasiaty;

[oT-enablad waler manidarng:

bodne solar coesgy ayateems;

inteiligent wasie soming iechnologics.

Y'Y Yy

These technolagres improve afficleney whils reductitg envirommenlal impacls.

26.6 Benefits of Sustainable Living at Home
Sustainatle housshold proctices contribude to:

levver energy billa;

reduced water comsumption,
improved public healil;
chenner neighhaurhoods;
lovmer carhon ecrmissions,

teaponsible citizenship.

¥YYvywy

Coellectively, mulliong of sustunable housebodds comtnbote smpneficantly 1o
aaivone] susinsalble development.

26.7 Bangladesh Perspective

Maopy householde in Bangladesh have ndepied environmentally responsible
prachces such ax

» rooflop solar systems m rn areas,

* rainwaler harvesting in selegted regions;
»  improves] coskms fechnologles;

e digital finaocial services;

v household wiite recycling melintives.

Howewer, challenges remam, including:

F plastic waste;

¥ eacessive electricity consumplion;
¥ food waste;

F mmproper clectronic waste disposal.
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Continped public swareness and sovironmental education can famber strenprhen
sustamable bouseheld practices,

26.8 Classroom Activity

26.8.1 Household Sustainability Awdit
Sdents conduct a sustaipability assesamont of their owa loascs, They evaluate:

Electmieily cmtsiuinphion,
Winter use.

Waste gencration
Plagtic consumption.
Food waste

EMgeta] devace wsage.

¥YYY¥yyYw

Students then identity pracaical mmprovements that could reduce emaronmental
mmpacts while lowenng hauseheld casis,

26.8.2 Mini Case Study
Caxe Tithe: Transforming o Family into n Sustainahle Honsehold

A family of fve living in a rapislly growing city nofices increasing ponthly
electricity nnd water hills. They plse geverute considerable plastic waste and
trequenily  discand leftover food, After atiending a communiiy awarencss
programme an sustvnable lodng, the amely decides to adopt several changes,
including replacing fraditional light balls wdth LED liphting, iestalling a roofiop
golar gvstem, collccting rainwater for pardening, separaiing houschold waste,
campasting kitchen waste, reducing single-use plagtics, and wsing & smart
electricily meter o mantaor daily energy consamplion,

Wiihin ene yvear, the Gamily reporis lower utility cogls, reduced housshald waste,
improved envitonmentn] awareness, and greater participation 0 COMmuTity
recyoling mitiatives
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26.% Chapter Insight

Sustarnahle development begims sl bome throogh evervday decisions repanding
GHETEY USC, Waler ColscTvalion, Ieapoasibic consummplion, Wasle managemses,
and digiin!l respopsibifity.  Individaal households may  appesr small in
comparison with povermments oo imddustries, bt therr collective  achions
sgmificantly influence environmental guality, resouree efficiency, public health,
and nateenal sustaasability. The Foenh [ndostnal Bevabutsen further enhanees
housghold sustainobility threogh smar tocheolopgics that improve efficioaey,
reduce  waste, ond enconmge informed  decision-making,  Consequently,
sustamable bomes represent the foundation of a susteinable mociety,

Key Terms: Sustainable Lifestvle, Responsible Consamption, Housshold
Sustmnamlibty, Whoste Segregntion, Enerpy Conservalbion, Waler Conscnmtion,
Smast Home, Duypesl Sustzinabalily, Recyelmp, Hovschold Carban Footprms,
Sustainable Consumplion

HeRection Questions

1. How eon howsshald bebaviour copdribage o susfainable
development?

I What prociical measures can bouseholds take to comserve
energy and wates?

A Howr can responsible conswmption and waste manapemert
reduce envirgnmeninl pressure?

o, What makes a food chotee sustainable?

5 How can  smar-heme  wecheelogies  coniobule o
sustairabiliae?

G Which susizinahbe househiold practices are mast pracical m
Hangladesh?



CHAPTER 27

Sustainable Development at University

Having explored how sastainabilty beging ot home, we nw move 1o the second
everyday sefting where sustninable developntm? can be practzced:

In this chapter, we will exapmine how universities comtribute o sustainable
development throagh leaching, research, campus operations, commumily
engagement, innovation, digital iransformation, and the integration of the
Sustalnable Development Goals (SDHGs) into bigher edocation. We will also
explore the conceps of the Sostainable University and the role of the Foarth
Industrinl Revalution in creafing smart, gresn, and melasive campuses,

27.1 Introduction

Universities oceupy & ungue pesibon o advanciong sustaisable development
Because they sducate futare leaders, geeerate scientific knowledge, develop
mnovative fechnologize, mfluence public policy, and enpape directly with
society, Unlike muny ather mstitstions, universibes simudtanecusky perfonn fous
mbetconnecked functione: leaching, neesrch, communily engagement, and
isstitutional enanegeent. When thess functions are aligied with sustsinabdling
principies, umiversitigs become powerfal catalvets for susiainoble  sockal
frunsformatien,

In the twenry-fivst century, higher edecation instiluficns are moreasingly
expected o prepare praduates who possess not only professional knowledge bat
alsi the compefencies needed foo address glnhEE challenges such s chmaie
change,  poverly, ineguality, busliversity bess, esogy  rensibon,  dagdtsl
fransformatiion, anpd  sesponsible  gowvemasce  Condequently, sustaimalsle
development has become an mtegral comporent af universily curmeula, research
apensdns, campos management, and commumity sutreach

The emergenee of the Fourth Indusiral Bevolution further expands the rols of
uriversities. Artificial intelligence, robotics, Wg data, the Tnternet of Things
(Tl cloud computing, and dhgital plotfiorms - are frunstormmy teachime,
pesearch, adnnlstration, and mnovation ecosysiems, Modem unbversities ane
therefore evelving fnto Smart, Sostaloable, and Digitally Connected
Campuses,
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27.2 Why Universilies are Important lor
Sustainable Development

Unaversitics influwmee sustammable development momulimple ways. They:

educnte future professionals and leadars;
comduct research thal salves sacical problems,
develop inovative technologies;

pdvige povermments and indushics;

promuste erviraomental mamneness;

suppirt local communigies;

ercolrage raspondible cneenslip,

YYYY Y Yy

Ag knowledge-producing  matitubons, amiversibies  contnbote  directly Lo
achieving the Sustamable Development Geals.

27.3 Pillars of a Sustainable University

A sastaineble  univessity integrates  sustainabiliy feto owery aspect of
instutional life, Hs majar paflars incheds;

Sustginable Teaching

Sustainnble Research

Sustainnble Campus Operatuns

Cammmenily Engagerment

Crood Governance

Digetal Transtormation

These pillars peinforce one ansiber and create a culivre of sustainobilidy across
th Tisesitution.

27.3.1 Sustainable Teaching

Teaching s the prmary musakn ol universibes, A sosizinehle comealum
cricrurages stndeats to understand:

¥Y¥YY¥Y¥ywy

e phvicotimential sustababiliog
LI T 1 |.'-r_|5.|;|m|.1l:-'i'li1:|.';

e gthical leadership,

«  climate chunge;

#  sustainabic busincss;

s responsthie iechaology;

#  plobal citizenship,

Cousses increadangly dopsporale.
404



Sustainpble Dievelopment Goals (SDGEe);

mterdisciphinary Jenmmg;

priveci-based leamang;

proflem-aolviag activities.

expericiiial leaming.

Giraduates are cxpecied to apply sustainability prnciples throughout e
profeasional carcers.

b o R S i

27.3.2 Sustainable Resvarch

Universtios generale new koowledge through ressarch, Research coatrobutes b
sustausable development by addressing challenges such as:

renewyihle enemay;
clismate adapration;
artificin! intelligence;
snstainahie apricuiure;
puhlic keatth;

sarart cibies;

circulay ceenamy,
disngler management,

YN YYYYW

Feesearch findings afonm public pofioy, mdusizal wnevation, and evideace-
based decizion-making.

17.3.3 Sustainable Campus Operations

Universities  should alge  demonstrate  sustainability  through e owns
apcrafiens. Examples include.

#  Green  Bulldings Enerpy-efficient  bulldivgs reduce  elestricity
conssamption and gresnhokse pas emmissions.

e Hepewable Energy: Installing rooflop solar systems and  othes
repewrabls cnergy technelogica lowers cavisonimental npacis.

27.3.4 Water Management

Lniversities can smpléement:

ruinwaler harvesting;
wastewaler recyclmg:
SIHAET Wales Mokt ng;
cfficient immigation.

b i



27.3.5 Waste Management
Sustainable campuses promode:

wasle seprerabion;

recyeling progranumnes;
cormposting:

reduction of single-use plasties;
h.'.!fl,! aleclronse wasle nAnEgermenl,

YYY Yy

27.3.6 Sustainable Transportation
Universitics may enciarage:

walkiig,

eweling;

clectric vehigles;

curmpais shudtle systems,

b i

These mensures improve envirommensal guality while reducing emissions.

2737 Community Engagement

Unsversities cxtend their nfleece beyond campus bousdaries. Conumuniing
engagement inchudes:

#  enviranmentnl pearsnsss campalpns;
o mibbic kealth prograsmmes;

o paolicy dizlogne;

*  lgacher issining,

# eotreprensurship devalopment;

o popmuniiy-based sesearch

Knowledge generafed withim universities should contrbute directly to sacietal
well-baing.

27.3.8 Good Governance

Institutzomal sustminnbility depends wpon  respomsible  povernance.  {ood
universily governance emphasizes:

Fransparency;
accounizhativy,
participation,

cthical leadership,

gender equality;

inclasive decision-making,

YN YY Y
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Good - goeernance  strengthens  inmstibutional  credibility  and  long-rerm
sustamabifisy.

27.4 Sustainable Universities and the Fourth
Industrial Revolution

Digial techigolopies are fundamentally sransforming ligler education.

Artificind Inteligence: Al supparts:
* pereonalized leamimg;
o onutomabed assessment;
B leaming analyiics;
#  imcelligeit tatoring systema.
¥ resparch dala onnfysis

Iniermet of Things (1o} Sost campases vse o]t oo

electnoily consumpiion;
waler use,
classroa GEolpancy,
enviranmental comditions;
campas secunby.
fa Analytics: Universibics analves mstisutional data b improve:

stadonl sucoess,
rescurce allocation,
COmpals planming;
research perinmmance,

Computing: Cloud platfeeme ennble;

Big

YYY Yy E‘ b L i

Clow

ciling learming;
gollaborntive research;
digital Tibrariss;
virtual labossianes,

YYwy

Virtual and Augmented Reality: Tmmersive technalogies enhance seaching in-
(T T

EnEineering;

archilechure;

efviconmental séence;

digasles maisgemment.

YYW YW



27.5 Universities and the Susfainable
Development Goals

Higher education contribules direstly oo many S00x.

sDi:
SDG 4
SDEG S
S0 7
SDG 9
80 11
SDhi 12
SDG 16
500 17

University Coatribution
Cruality education

Ceenader cquality
Renewable energy research
Innowation and fechoology
Sustumable cities research
Climeate regearcl

Good govemnanee

Cilohal partnerships

Unsversities alsa contribute mdirectly to mearly every Sustainable Development
Cioal throagh educarion, research, and mnovation,

27.6 Sustainable Universities in Bangladesh

Ulniversities in Bangladesh are increasingly infegrating sustainaility into their
academic and institutionnl activities. Examples mclodge;

b . S

mereducing courses on sustainable developouens;
expanding ervironmental research;

establishing innovasion and entrepreneurship cenires;
proaaoting dgital leasmang;

implementitg green campus inttzatives,
strengthening indusrv-aiiversity coliaboration.

Hemwewer, funhber progeess s needed oy arcas such s

SRR A

renewithie energy wdoption;

sustainahle campoes infreitrocbare;

WHED MANLLCMENT;

research commeTcialization;

BRI campis technoiogres;
interdisciplinary sustainability educatuon

These improvemenis will help universities become simonger contmbiior to

nusnnl

sustamable develapment,
LlH



27.7 Classroom Activily

27.7.1 Designing a Sastainable University

Sradents work i groups. Each growp devebops & suslzinability improyvemnent plan
for 8 university campus, The plan should inclede:

Hustinable teachme iniatives.

Crreen campis infrasinaeiure,

Renewable enerpy.

Winste mamapgement

Smart t=chnobogies,

Cammmmily chgagement

Belevant Sustainable Dievelepment Goals,

Bach group presents 128 recommendations 0 the class,

27.7.2 Mini Case Study
Case Title: Boilding n Smart and Susizsinable University Campus

A miversity plans fo rassform it campus o & medel of sustainability. The
initiative inchudes installing rooftep solar panels, infredocing Al-based leaming
platforms, 1mplementing loT-enabled energy and water monitoring systems,
creating  bevele-fdendly  tansportstion,  eblimunating saple-use  plastics,
expanding digital Ilsraries, and micgiating the Sostzinabls Development Goals
into all academic programmes,

YYY TNy

Wibun  five wears, the unbvessily  seducos  cocrgy  coamumplion, lowers
aperatienal coss, improves sudent engagement, inenesses reacarch produsctivity,
and rececives national recognition for iss sustainability inthatives

27.8 Chapter Insight

Unpwersities  are among  the oosl infleenial  msitcisems for advancing
sustaiizable development becavse they educate futuie leaders, peaeraie scienific
knowledge, develop inmavative technolagiss, mind serve society through rescarch
and community engagement, A sustninable aniverdly misgmies envirnnmental
responsibility, seciu] melusian, sthical govermunce, amd digital imnovation inte
every asgec]l of matilubonal e The Fowrih ladistdal Revelubion ferbes
cithances this role by providing advanced technolepics thar imarove teaching,
research, campus management, and stakeholder sngazgement. Comsequently,
universibes serve mat only as cempires of leaming bat alse as laboratones Fog
butlding & mare sustamahie, inneyvalive, snd inchiaive (e,

AL



Key Terms: Sustzinabls Unmeersicy, Green Campus, Smart Coampaz, Sustainable
Teaching, Sustainoble Research, Community Engapement, Dygtal Leaming,
Leariing Analytics, [ntemmet of Things { Lo T, Arthcial Inbelligence in Education,
Univorsity Governancs, SBustalnable Developmeat Croals (SDHGa )

Relectinn (Jueslionsg

1. Why doummversities have a gpecial responsibility to promoie
sustamable development?

2. How can susspinability ke incegrored into teaching and
researeh?
3. What charactesiglice distinguish a snstainable university
campzs T

2 Why are comniuity engagement and geod gevernance
important o universily susiainability?

5. How can Fourth Indastrial Revelution technologies help
create smart and sustamable campuesesT

G, What chanpes would you secommend o osake wvous
university more sustainabls?
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CHAPTER 28

Sustainable Development in Industry

Having explored how aniversities confribite to sustainability  through
cducation, research, innovation, governance, and smarl caDpus
management, we iow amove tooaoother cobical secior where sustainalle
development has 8 profound impact:

In ihis chaprer, we will examine leow mdestries can achieve sustginalsle
development  threugh cleaner prodoction, chrcular ecomomy  practicos,
resauree  efficiency, greem mwapufacturing, corporate  sustsinability,
environmentnl manspement systems, and Fourth Indwstrisl Revalution
technalogies such as AL, robotics, 1o, lockcbain, and smart factories.
These conccpts 2 cenfral o Indesiry 4.0 and the fetoe of sustainable
industrial development.

28.1 Introduction

Industry plays o centmal mole i economic develspment by penerating
emplovinent, prodecing  goods  and  services, prometng  lechnological
lmbovation, aid increnging oational meomee. bdostrialization bag gigeficasly
improved living standords pcrose the world by exparding manufaciunmg,
fmnspariniion, commanization, healthcare lechnolegies; and infrstnechre
development  Mowever, rapil mdusinnd grossth bas zlse contmibubed b
envirciiierial  degiadation, fesouser depletion, gresihowse pad cotissions,
induzsirial waste, nir and water paflation, and Biodiversin loss,

Trelizonal indusirial development ofien erphaseed masimzme prodsction
and profils with lmited conssderation for covisoanseital or social copbeguences.
In conmmst, sesininable development encourages indusines o balonce ecopamic
performance ‘with environmentn] profection and socinl responsibility. Modem
imibustries are expicied W mommee wikle, reduce EITILTI0TE, STProye resiircg
cificiency, profeet workers, and confrtbate  paosidvely w0 samwoweding
GO Es.

The emergence of the Foumlh [Industrial Revolobion has accelerated  this
wansfennation. Adrtificial intelligence, rebotics, the Intemset of Thines (ToT).
clondd computing, biockehain, big data aoebaics, pnd sdvanced automation are
enabling industries to become more efficient, imteliipent, and enviremmentaliy
sustantable, Conseguently, sustainable mdusical development has become ome
af the defingig peiortces of the twenty-Test contury:

i |



28.2 What is Susfainable Industrial

Development?

Sustalnalde industrial develpment refers lo the process of producing goods
and services in owave that support choviomic growth owhile mbminizng
environmenial impacts, conserving natural resources, protecting buaman beaith,
and promnting social well-being, A sustamable industry secks to achieve three
abjectives simeltaneowsly;

#  Ecomamic competifiveness

Enyironmental respansibility

= Sovwal respeasthalive
These chpechives comrespond directly to the three pillars of sustanable
development.

28.3 Characteristics of Sustainable Industry
Mederi sustainable industeics denronstrate several important characieristics,

18.3.1 Resource Efficiency
[nelusines shauld we:

F  raw matenals;

= oenergy

Foowater

F  land;
cificicntly 1w peduce production costs and minunzze awviromnenlzl fpacts.
Greater pesource ¢fficieney increasoes Bodh profitability aid sustainability.

28.3.2 Cleaner Production

Cleaier prodection emphasiees preventing pollubion moher than teealmp
pollution affcr it oceuss, Examples nelude,

cleaner manufuciimng processes;
erviranimentally friendby maferaals;
reduced harsrdous chemicals,
efficient production fechnologics,

b

Cleaner productien lowers both cuviiommental risks and oporating cosls.

2x3



28.3.3 Waste Minimization

Sustainable industtics seek (o seduce wiasic theoughout the production procesa.
Siratemes molode:

recyeling,

[CUSE;

indusirial symbiosis;

prosiuct redesagn,

[rricess ppismisalion,

Waste rediction conserves natun resaurces while lowering disposal costs.

18.3.4 Encrgy Efficicncy
Indusiries imcreasingly adopt:
#  lgh-elfcrency mackinery,
¥ encrgy-cificient baildings;

* renewahis eleciricity,
B wasle host recoveny sysiems

¥ Uy

Imiproved energy efffciensy reduces both production costs and preenhause gae
SlEE A T

28.3.5 Occupational Health and Safety
Sustainatle induatrics provide:

cafe wackplaces;

Fair waged,

Ernpioyes TRIINE;

equal empioyment opportanifies;

henbthy working comfibions,

Predecting workers contribases directly fo fong-term producevity.

b A o

v

218.3.6 Circular Economy in Industry
Tradittonal indusones often foliow a linear cconomie model
Tuke — Make — Llse — Digpase
This approach generfes significant wasle and resenrce depletion, A circalur
ECIEMEETY sy
reduce;
reuss;
PRI
rerkatulaese;

¥¥Yvyw
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Forecycle;
¥ recaver

Presdocts and moterials remain in produstive uss for 0s fong as possible. Circwlar
production reduces environmental impacts while mproving resource efficiency

28.4 Environmental Management Systems

Many mdusives tnplancat fermal covironmsental mamagement syatems, Co of
e most widely recopnized frameworks 5.

I505 141 Environmental Management Syvatem {EMS)
Enviranmental management systems help organizatens:

identify environmental mpacts,

estellish sustainability objectives;

monitor envitonmental performance;

comply witls epvizanmental regulaiions,
contirually improve environmental management

YN Y oYY

These swsiems stremgthen corparale sagainatlily,

28.5 Corporate Social Responsibility (CSR)

Sustainable industice exterd respongibility bevoend financial performanec.
Corporate Bocial Respensibiline inchedes:

cototunity development;
ernploves welfare;

enviranmental profechion,
cthical hosiness pracuces;

educational support,

F heabth initiatives.

¥YYYEw

Responsible businesses contnbate pesitively o society while streogthenss thelr
FCPURALION.
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28.6 Sustainable Industry and the Fourth
Industrial Revolution

The Fourth Indisstreal Reselelion 15 ranslorming monefsciunng ot Indestry
A0 Iendusery 4.0 inteprates digital teclaolopies thivagheut production systeins.

Artificial ntelligence: AL suppori:

predictive mainterance;
guality control;
production plaming;
cEergy opiimization;
demand forecasting

b R

Al inezeases producivity whale reduckng waste.
Internel of Things {laT}: Soart sensors conbineeuasly monilos

machinery performance;
ehectricity uses;

waler L"II'I]E'I.EDPIII.HL.
CEdREIon;

produciion eficiency

YN Y EYY

Feeal-tie aufosination tmproves operational petforogmcs,

Haobalies: Indizsireal robais pl:rl'urrn.:

nszembly:

packaging;

welding;

ingpection

hazardogs operations.

b U S

Aubormtion onproves safely, consisteocy, and productivity.

Rig Data Amalyiics: Lange dotosets enoble mdiocioes to:
¥ improve proguct qualiby;
= pptimize supply chians;
o oredoce opesdtional costs;
= forccast aralnteannee requiremcits;

= support sustainability reporing.
Blockehain: Blockcham moproves:

F supply chain tremsparency;

o oproduct fraceshility;

¥ enwironmental comgliancs:

Z1%



¥ mustainablc sourcing.
Congumens increasniely demsand tranzparcat and reaponatble production.

Digital Twin Technology: A digital twin 15 o virieal model of & physieal
mnachiie, production lise, oo faciory. Digetal v allow engineess o)

o owimulate prodechon;

* predict cowpiment fadlises;
¥ oplimize eneroy gae,

B

= testimprovements before implemeniation.

This redueces costs while improvirg sugtainabilay.

28.7 Sustainable Industry in Bangladesh

Industry plays aa imcreasingly important role in Bangladesh's ecanpmy, Major
seciors molude:

o ready-made garments (ERECH;

»  pextilest

o pharmucestcaly;
#  |eather;

o foud procassimg;
= shiphuilding,

e informsabon techrelopy

Danpledesh has achieved mtermaticon] recopnition in several nress Examples
i lude:

*  preen garment factomes ceritied ander internatiopnlly recognized preen
Fualdhing slandards;

= increasing adoplon of reneeablie energy,

¥ improved wastewater ireatment in many cxpent-oriented industrics;

F  expansien of dgigial maoetacturing echnelogies.

Hiovwever, imgornant chatlenges pemain. These melode:

mdustreal pollcton,

waslewaler management;

hazandows wasie dispozal;

energy efficiency;

pecupational sfeby,

pdopiien of Indusoy 44 rechoslogies by small and mediom-sized
coierprises (SMEs),

o O T R
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Continped  investment in moceation,  cleaner  sechnelogies,  workforce
development, ond environmentzl goverpance will - strengthen  sustuinable
st development.

28.8 Sustainable Industry and Sustainable
Development Goals

Indusiriaf sustainability contributes direcily to numersas 5T Gs,
SDG Contribution

BDG Y Energy efficiency and renswable energy

SDG R Decent woerk and economic growth

SNGA Indusiny Innoyvation ond Infrastruciure

800 12 Responsible Consumption and Production

BDG 13 Climate Action

SG 17 Parnerships for sussaivable indusital developmen:

Inclusirinl sustninability also mdirectly supports peverty reduction, education,
anc technolagical mnovation

28.9 Classroom Activity

28.9.1 Designing & Green Factory

Spademts werk v groups. Each group designs a susialeable osasufecluring
Gacility. Their proposal shoald include:

Energy manageement.

Water congervatkon

Waste management

Wirker safoty

Femevabile eneryy inleiralion.
[ndugtey 4.0 techipologics.

Belevant Sustainable Development Goals.

Groups  presenl how  dbeor  (zctory  balances  ccomomue  efficiency with
cnvironmcetal apd social feaponaibiling

YN Y UYMW
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28.9.2 Mini Case Study
Case Tithe: Transforming a Textile Factory into a 5marl Groen Faclory

A textile manulsclunng compeny feces increasanyg eleciricily cosls, high water
consmplion, ad stricter envirenmmenial regulations from avfernatenal buvess.
To remmain compalitive, the company adopis an Industry 4.0 ransformation
strategy thet includes Al-based production planning. loT-ennbled energy
mmomilarng, waliemated J.li.ll.l.]ll].' maspechian, rls-n'I'Iup soidar P, wasleweler
recveling, digital supply chain managensend, apd prediciive mainlenstee.

After implementation, the factory reparts lower gnergy consumption, reduced
waler wse, fewer production defects, mmproved waorker salely, and greader
cudtignet confidesee due 1o enhaneed anviromtents] perfoemance.

28.10 Chapter Insight

Sustaimable industrial dewveloprnent demenstrotes that economic growth nnd
environmmenial pratection are not oppesing ohjectives hut complementary goals.
By adegling cleaner production, circualar cconomy  proseiples, resource
cificiency, ouvimoemental manapement svelems, and respoasible corporate
govemares, industries can reminim competitive whils manimizing environmenial
impacts, The Feumh Industrin! Revolation accelesates this transformation
through wrificial mielligence, mbotes, laT, blockechom, digial sains, ansl hig
data aralyiics, mabling the anergence of intelligent, few-carbon, and sesounce-
efficicar indusntes. Sustainable industrics therefore seove as a Crificsl feondation
far achieving long-temn coopomis prosperity, anvironmerital stesmardship, and
social wellbemyg

Key Torms: Susipimable Indosiry, Indusire 490, Cleaver Production, Circular
Economy, Resource Efficiency, Environmental Management System (EMS),
PS03 1400, Corparsie Bacia] Responsshility (S8 ) Smerl Factory, Digeial Twin,
Predictive Maintcnanee, Creen Manulfactoring

Reflection (Juestions

1. What distinguishes sustainable industrial development from
comventional indistnalization®

2. Why are resource efficiency, cleaner productson, and wasic
minimization mpertand for sustamabie industry?
3 Hovay does the circular eoonemy change fraditiossl indikstrial
production?
4 What rofes do environmeni] management svstems and TSR
play in industGal sustainability?

it



5 How can Industry 20 technolemes improve industrial
sustumability T

4. How con Bangladesh moke its major industrial seciors more
envirnmmentally and socially sustaipuble?
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CHAPTER 29

Sustainable Development in Agriculture

Having exurmined bow industries contnibuse to susminable develppment through
el production, Indestry 4.0, and sesponschle manufacionng, we now move
o another sectos that i equally insportant for sestamabiling:

In this chapter, we wall explore how sestamable spmicallure ersunes lng-term
Food prodisetion whle conserving sael, wates, odaversing, and ecogestem kealih.
We will alze examine climate-smart agriculiore, precison farming, Al-
enabled apricultural systems, smart irrigation, agricultural robaotics, and
ather Foarth Industrial Revolution technplogies that are transfermimg mindem
agricuiiand inte o more produstive, resilient, and sostainahbe sector,

291 Introduction

Agriculture is ong of the oldeat ard most sssential economic activities i haman
civilzzation, It provaides food, raw materials, empleyment, and hvelihoods For
hillions of people worldwiide, In many developing countries, agricufture remains
a major contribulor o nattono! neeme, ruszl development, poveriy reduction,
and food security. Howeves, conventional agricultural peactices have oftei
placed significant pressure on natural resources through excessive wee of waser,
chemical fertilizers, pestekles, land conversion, and fossl foels

The growing global population, climafe change, biodiversity lose, soil
degradation, and water scarcity have made froditfonal agricullural practices
increastnily unsustEinahie. These challenges require apricabtune] sysbems that
can sierease praductivly whele conserving naturl resaurces amb protoctung the
CHVEMIaC Il

Sustarnahie developmenl promoses sosfainable aspriculiure, which secks W
produce sufficicnt Tood for present 2nd future geerations while maistaining sodl
Fertillity, comserving water resoutces, protecting biodiversity, reducing poliution,
and sapporting mam] fivelihoods The Feurmh Indpstrial Revelobon further
stempthens  this  ansformation through arifical  ntelligence,  precision
apricolire, drones, rehatics, loT, satellite techiologies, amd data-diven farm
A B EEILENT.



29.2 What is Sustainable Agriculture?

Sustalnabile apriculiure refers 1w apriculiurl systems thal produce foed, b,
gnd ofler apsicuitural products while comserving patucal researces, protscting
EeoaVElems, moiminining economee viability, and suppaiting social well-Deing
aver the long term. Sustainable agriculivre 2ims to alance thres objectves:

¥ Economic prodactivity
*  Environmental pratection
¥  Socmal responsthality

Theae objectives cosmespond dirsetly o the three pillars of sustainable
development

29.3 Objectives of Sustainable Agriculture
Sustanahle apricullure secks o

erwure bang-term food security;
trmpris Bammers’ Hwvelihoods;
conserve soil fertdlaty,

profect freshwater resources;
reduce preenhooss gas emissions;
conserve hiodivensiy,

merase climate reslienee;
promuste efficient resounce use,

Together, these ubjeciives coninibute o sustupable nmd development

Lol O R U A

219.4 Principles of Sustainable Agriculture
Spveral principles pride sustaizable agriculivral practices.

29.4.1 Soil Conservation

Healihy sl i e foendation of agriceliural produciivity, Switamahle practices
inelude:

crap matalio,

coval crepping,
corservation tillage,

CTEATIE Tatler management;

erosion coantrid,

b R A o

Mamsming henlthy soils rmproves lang-term prodectivity
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29.4.2 Efficient Water Managemenl
Agriculiure should mmaximize woter-use efficiency theough:
o drp imgation;
= sprinkler brrgation;
#  rainwaler harvesting,
®  precision mmgation;
¥ proundwaler conservalion,

Effictent immigaiion reduces water scorcity white maimiaining crop vields.

29.4.3 Biodiversity Conservation
Agriculiural lamdscapes showld supgort biodiversity by

= profecimng poilinators;
#  mnbinlEining sataral habitans;
o diversifying cropes;

LS

F  reducing excessive pesticide uss,

Healily Biodiversiy strenpgthens coogysicm meailicsae.

29.4.4 Integrated Pest Management (TPM)

Rather than rebying selely on chemical pesticides, IPM combines:

#  bialagical cantral;

= crop mtation;

¥ resistant crop vareties;

# monitoring:

*  tarpeled pesticide application,

1M reduces chvisommental mmpacts while protecting crop productivity.

29.4.5 Climate Resilience

Agrcalture should adopt to changing climate conditions through:

= droughl-Tesisian] cyop variedies;
#  flood-tolerant crops;
resthen farming systems,

= climabe-sanart plasing.
Climasde resilience strengihens g -term (ol security,
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29.4.6 Climate-Smart Agriculture
Climaic-Sman Agrieulture (C5A) has become an imporiast approach o
suslamable forming, T8A secks to achieve thres objecbves simuliansously:

Increase Agricalinral Prodoctivity: Highar productivicy  smproves . food
security amd farmer ineames.

Enhance Climate Adaplation: Agrcelicral systems beoome mode resslient to:
o drooghis;
= flondy;
*  |wcarwavics,
s«  changing minfll patiems
Redoes Greenhowse Gas Emisslons: Climate-gmart practices reduce cmiseions
through:
= efficient fertilizer use;
e improved lvestock manapament;

»  pgmforesiny
#  epcwabls caergy)
= conservelion agnculiune,

29.5 Sustainable Agriculture and the Fourth
Industrial Revolution

Ereeiging techirelopies are transforming modern agrieclive.

29.5.1 Artificial Intelligence
Al assigls Tenmers by prediciing:

e weatber condifions;

#  peet outhoeaks;

e frrigadion schedules,
crop diseases;

e fertilerer reguinaments.

Al ennhles more informed agricalinez] decisin-making,



29.5.2 Intérnet of Things (ToT)
Lman sensods Mo

¢ 2ol moksture,

»  mutrent levels;

& crop goowth;

»  pregnhouse condiisens;
#  [iwveslock health,

Reeal-tme mlormation inproves fann maiagpeimnenl.

29.5.3 Precision Agriculture

Precision sgniculiure uses;

«  PE;

= eateliite imapery;
s dromes;

AL

v peographic informatum systems (GIS )
Inputs snch as waber, ferhifeers, and pesticides are apphied only where required
This ienproves productidny while reducing environmental mmpacts.
29.5.4 Agricultural Drones

Dirones asgist with;

s crop manitonmng

e digease detection;

»  ferilizer application;
*  imrigafion &sscsmcnt;
s field mapping.

Droie fechaology improves afficiency ard reducce Lalour reguirenienls.

29.5.5 Agricultural Robotics
Rehows ineseasingly pesfosm:

# plasiting,
s harvesting,
e weeding:

s fruit picking;
o precobicuse operations.
Autmmabion addresses labour shortages whle nproving productively,
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29.5.6 Big Data Analytics

Agriculiural data aupports.

e yichd forecasting,
»  chmale predichion;
#  market analysis;

»  mesource plarming,
* sk monagement,

Evidice-bazed agricwliuse anproves lang-Lenm sustainabiliy.

29.6 Sustainable Agriculture in Bangladesh

Agriculnare remainins one of the most imporcant secsors of Bongladesh's economy
Major agriculfumal producss melode:
= rice;
# wheat;
LR
vigolables;
friaits;
fisheries;
lvesiock.

Bangladesh has schieved substantial progress through:

improved crop varches;

iTTigntion expansion;

pgricultural exbengzon semvices;

digital apriculiun sdvisary programmes;
mechanizatzon,

improved fisberies.

Mevertheleas, mmportans challenpges reoszln. Theze include:

i R o

chimate chunge;

floading;

salagity mirusion,

rver enasion;

declining agricultural land;
groundwaler depletaon;
[roat-larvest losaes,

R T N
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Matemal mutiasives promoting climate-smart agriculturs, digital agricaltare,
improved fogation, and agnceltmal research contmbute symificanty o
austamable development.

29.7 Sustainable Agriculture and Sustainable
Development Goals

Agriculiure confribates dirsctly fo numicrous Sustainable Digvelopinent Goals.
SDG Contribution

BDG 1 Poverty reduction

8DG 2 Fero Homger

DG 6 Susipinable water management

SDG R Rural employment

BDG 12 Sustainable production

SDG 1Y Climake pdaplalion

BINE 15 Buslversty conseryvstion

Agricaltural sustanaimbity also supports econmomsc  growth, nutntsen, and
ativironzne nial protection,

29.8 Classroom Activity

29.8.1 Designing a Climate-Smart Farm

Stadents werk in grogps. Fach group designz a susiainphle agricultural sysiem
far a rumal community.

Thetr pian should incheds:

Crap scleciion,

Soil congervation strategics.

Witer manngemeni

Henewnhle enerpv use,

Preciswn agricullure wechisedoges,
Clisnts adaptation measunes.

Relevant Sustainable Developmens Goals,

FYYTY Yy

Each group explains low its desugn ampeoves agicwliural sostainabiy while
protecting natural regourges,
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29.8.2 Mini Case Study
Case Tithe: Precision Agricultors for Sustalnable Rice Farming

Aocooperalive of nee fammers experences declinmy productaty hecawse of
irpzgular calnfall, mereasing production costs, and meflicient fectilozer uze. To
improve farm performance, the cocpesative adopts a precision agricaliore
progmmme using satellite impgery, [o0T-bassd soil motsture sensors, Al-powered
crop svisary sysiemss, agnculiural doones, GPS-guided machinery, and solar-
powered ircigation pumps

After three prowing scasons, farmers chserve hgher yields, bower ferlizer
consmplim, reduced waler use, mmproved sozl hzalih, and inereased hogsehald
1L e

29.% Chapter Insight

Sustainable agneulture is eszsntal for achieving food security, protecting natural
resqurces, Teducing poverty, and strengtheming climate resibence. Linlike
convenbonal  ermeng svelerns thal often priantive shor-lenn producton,
gustaizable agriculiere secks fo balance prodoctiviy with envirommental
stewordship amd social responsibility,. The Fourh Industrial Bevelution
geeelerates  this tramsformation  through  amificial  mtelligence,  precision
agriculitre, [oT, drones, obatics, soielbite technobogies, and dats snelyvtics
These inmovations erable farmers o produce mose foed with fewer respurces
while reducing eovirommental aopacts and increasing reatlience  bo fubire
challenmes. Conssquently, sastsinahie agriculture iz one of the mast imporant
pathways toward achievimg sustumable development,

Key Terms: Suvstainable Agrnculivre, Climate-Sman Agrculiure (C5A),
Precizion Agnoaliure. Inteprated Pest Management (TPM], Bol Consenvadion,
Smast Impaton, Apriculiucal Robetes, Geographic Information System (GIS],
Agrrealiural Drones, Aificial tellipesce in Agriculiune, Resousee Efficicncy,
Zeso Hunger {S[G 2)

Heflecting Quesions
1. What are the mnm principles of susldinable agriculiore™

2. Whey are soil conservation, water efficiency, and biodiversity
essentinl io agrealiuml sustaimatalivg?

3. Hoew docs chinsate-smart agriculivee Jiffes fronn conveational
Earming™

4 What i3 the mle of Integrawed Pest Makagement in

sustainable ngrizulure?
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5 How con Al ToT, droness, robesice, 2nd precision agriculare
trunsiorm farming?
4. How could Bacplodesh improve apricubura] productivity

withaut COMPITIT S0, lsrmg-term envirammental
suastarmabi iy
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CHAPTER 30

Sustainable Development in Healthcare

Having explored how sustainmble agricolture supports food  securnity,
eivironmenizl censecvation, and rusal developiment, we now aeove o anolher
crittcal sector wisere sustainability doecly affects human well-bomg:

In this chapier, we il examine how gustiansble development con e integrated
ko healtheare systems through egubtable access to lealih services, preventive
healtheare, green hospitals, digital heabih, welemedicine, Al-assisted
disgnosis, efficient resourve mwanagement, and resilient pohlic health
systems, We will also explore how the Fourth Industnal Bevolution i
transformong healthcane mio o more accessble, afficient, ad sstzinable sector

30.1 Introduction

Hezlth is Both & fundamental human right and a prerequisite for sustaicable
development  Healthy individuals aze mose productive, parhcipate more
effectively in education and employment, contribute 1o econarmic growth, and
atrenpihen secial wall-being, Conversely, poor healil mereases poverty, reduces
labour groductivity, widena incqualities. i places substantial peessure o
public finances

The relatmship  betweon  heall  &ned  sestacmable  developmost s
moultidimensionn!, Envirommental pollution coptributes fo respiratory diseases,
uneafe donking water causes mfzchows disenses, climase change increasss heal-
pelated ilinesses amd vectar-borne diseases, while poor nutrition weakens husman
development. These intercamecied challenges requine beahboure gyatems thai
arg resilient, equitable, envirenmcetally sesponsible, apd technologically
advanced

Sustainahle healtheare extecnds Beyowrd hospitals and medical freatemont. 1
encompasses  disease prevemiion, healh promotion, eovirommeniadi beoalth,
efficient resource managemient, aniversal health coverape, digil health
technologies, and rexihent healtheare frastruciore: The Fourth Indostroal
Revoludon  further  sivengthens  heabibeare throogh  artificial  intelligence,
telemedicine, wearable devices, robeties, penomics, and big data amalytics,
ensbling healthcare gyvstems to become more accessible, efficient, md patienl-
centred



30.2 What is Sustainable Healthcare?

Sustalnalile bealthoare refers we the design and delivery of healibeare services
taat imspeaye population health while using finaecial, ervironmental, aod lraman
resoulces respomsibly so that preseot and Future pensrotions can confinde to
receive high-qguality healthcare, A sustamable bealthcare system seeks ko
malance:

Cruality of healthcare;

Bapuiby in pocess;

Bcomontic efficiaoy:
Environmenial sastainability;
Long-term resilience.

YNy Y YW

These ubjectives align closely with the three pallass of sastamable Jevelopaisenl

30.3 Objectives of Sustainable Healthcare
A susinmable healthenre system secks o)

priyie population lealib;

provide equitable healthoare aceess;

prevent disease rather than Frousmg only on treatment;
reduce heslthoore megunlines;

sirengthen ememgency prepaedness;

minicyize covirenmenial mpacts;

promote efficient regources utilization;

ismprove long-term health system resilience,

YYYY WYYy W

These objectives contribute dizectly o kealthier and more sustaipable sociedics

30.4 Key Principles of Sustainable Healthcare

30.4.1 Universal Health Coverage
Healtheare serviced should beavalahbe fo all indovidusls regandless of:

moame;

. g:rl.d.:n
LI
»  disghiliy;

e peopraphic location,
Liptversal access improvees bath public health ardd socinl equisy.

1



3042 Preventive Healtheare

Prevening disease is geverally more effective and less expensive than treating
illness. Preventive measures includs:

®  waccination;
v |reabih educatson,
»  regular henlth screemng;
# HUtEEiGH Eregsain e,
= ganitation;
o physical activaty prossbibon.
Healthy hifestyles reduce hmg-term healthcare costs.

30.4.3 Health Equity

Healthenare syvstems should reduce disparities smong different social growps.
Health eguity requires equal oppariumties to achzeve good health regardless of
socwecenanmie eekgroaml

30.4.4 Environmental Sustainability
Healithgare facilities should reduce their ervaronmental fosipring tkrough:

*  energy etficiency;

o pencwablc cnesay,

s waler conservation;

o waste reduction

» environmentally respansible procurement,

Green henlthcare proteces both patents and the spvironment,

30.4.5 Evidence-Based Practice

Clhinical decisions should cely opon the Boest available scientific evedonoe,
Evidencs-based healthcars  improves  patient oulcomes while reducing
UNNECEsEATY mierventions

346 Green Hospitals

Haospitals conaume significant amauaets of:

o plectricity;
uowakor,
e medical aupplics,
v phermceasicads.
They also genemmie hazardous waste,
24l



A preen hospital secks to minimize epvironmenml impsets while maininming
high-<quality patient care, Examples inciude:

LS

YTY Y YWY

o

energy-sfficient buildings;
ealnr power systems;
ruznwaler horvesting;
misdical waste segregation,
recycling progranmes,
sustainabic procurement;
paperiess healih reconds.

Green hosphzls contribube fo both environmental sustainability and operational
efficiency,

30.5 Sustainable Healtheare and the Fourth
Industrial Revolution
Erreiging techibolopies are rgadly transfonmine lealtheare.

30.5.1 Artificial Intelligence
Al supports:

meschscul desgnasis;

medical imaging analyais,
diseuse predictom;

ireatment plannimg.

harspizad pesource managemenl

Al improves hath accorcy and efficiency,

35,2 Telemedivine

Digizal healthcare coalles patbats to consult bealthcare profisssionals remwtely,
Benefits include-

imprevesd rural healthcare;
redsced fravel costs,

fnster nccess o specinlists;
immprovied healibeane acoessthality.
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30.5.3 Intérnet of Things (ToT)
Eman medical devicss contimueualy monifor:

#  art eate,

*  blood prossure;

& lood glacoss,

s pxyEen safusalon;
*  palient moverment.

Reeal-tme numitormg ipeives paticnl Gare.

30.5.4 Robotics
Medical robots nsxist in-

® FUTEETY,

# rehabilftation;

s pharmucy aclomatsm,;

& haapifad lopistics,
Rehotics improves precisian while reducing sman erron
30.5.5 Big Data Analytics
Nealtheare organizafions wnnlye larpe dataset o

= monitor disexss oithreaks;
*  improve hospital planming;
» sugporl pubhic bealth pobey,
e opiimize healtheare regousces,
Drata~dniven decisios-nakenp suengthens healthcare svsiens.

A0.5.6 Electronic Health Hecords (EHR)
Diagital health records improye:

»  confinuity of core;

#  information sharing:,
»  pabient safety;

& healihcars eMicicncy.

Electromie sysfumd redace paperwark wiile mmprevasg elonical decadon-makig
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30.6 Sustainable Healthcare in Bangladesh

Bangladesk kas achreved resmarkabile progress in bealtheare dering recenl
decades. Bajor achievements include:

mczeased Hie expeciancy;

eajpabded imimisizEiod progranmnes;
redigctions in matzmal mosinlity;
reductions in chitd martality;

expanddesd community healthcare services;
digital hewlh miliatives,

elemedicine progranunes,

Mevertheless, severn] chalienpes romain, These inchle:

YY ¥YWwWY WYYy

umequnl healtheare access hetween urban and ruml areas;
shartages of healthcare profesionaly;

fnransing not-communicable diseages:

medical waste matsgsment,

climate-relotsd health risks;

digitnl mrnstructune gaps

L S T SR NN

Kational initiatives promeding universnl health coversge, digital healtheare,
community clmics, nnd health system strengthening contribute o sustninable
development

30.7 Sustainable Healthcare and Sustainable
Development Goals
Healtheare contributes divectly to numereas Sustainable Developrert Goals,
SDG Contribution
5G] Reduaced health-relaled poverty
S5IMi2 [mpioved snbor
SNG Y Good Health and Well-Being
SNG4 Healih education
SDG S5 Maternal health and gender equalivy
S 4H Sefe waber and samitation
8D 10 Reduced health imequnlities
SI0E 13 Choale-resilient health gyatenss
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A stmong healthesre svstem also indirectly supports education, produstivity,
mavadion, sl econamic development,

30.8 Classroom Activity

LBl Designing a Sustainable Hospital

Stadents werk by groups. Each group develops & sustainability immprovement plan
tor a disirct bospital. The propogal should inciude:

Enerey manageemens,

Warer conservation

Medicn] waste mapagzment,

Fenewahle energy integration

[igeizl healihean: services,

Al-asgisted lealhcare.

Felevant Busainable Development Goals,

Fach group explams how fhor bospetal woold mmprove both patient cane aod
envirenmetlal sustainnbility.

30.8.2 Mini Case Study
Case Tithe: Developing & Smart Green Hoapital

TN YUY YW

A newly esinblished regicoal hospital aims to hecome a model of sustuinable
healtheare. The hospital matalls moaflop wlar penels, implemoits electronic
healils recosds, introduces Al-agsigsted diagrostic syatems, expands telemedicine
services for remote commanitics, wes loT-cnobled patient monitoring devices,
inszpils raampwater barvesting systems, and develops an envirommentaliy
!'-E!-.I“.'IHF.'I-I'I'E medice] waste mamapement PresgTLITITIE. Within thrae yeurd, the
hospital seponis lower operatme casis, shorter palient wailmg teses, mmproved
dimgmostic acowracy, reduced onerpy  comsumption, and grester  paticnt
satiafaction.
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30.9 Chapter Insight

Sustainahle healibcare recogirbess thal heman heall, envirenmental gquality,
gocial equity, and econoinic developinent ase deeply intercomtected  Moders
healthcare svstems must ool only provide effective medical fresiment bt also
promate disense prevention, eguitable occess, environmental responsibality, and
lomg-term  retilienes, The Fousth Indesinal  Bevolutien s fransforming
helbcare through anaficial meelligetce, tebsmedscue, robotics, loT, clectronic
healch reconds, and big data anobyiies, creating more cfficiont. aocessible, ond
panient-centred  henlth systemsz, Consequently, sustnmable henftheare 1z an
essentia] pillar of sustamnable development and a key contribetor 1o healthier,
it retiliont soctclies,

Key Terms: Sustnmable Healtheare, Universal Healih Cowerape {UTHL),
Prevenbive lesltheare, Health BEquity, Creen Hospilsl, Telemadicme, Electronic
Hezlik Records (FHRY, Artificzal lnelligenee m Healtheare, Internet of Things
(TaT), Medical Wasie Management, Public Healih, Good Health and Well-being
(S 3)

Reflectbon Questions
1, What 15 susininable heallbhonre?

2. How pre umiversal henlth coverage, preventive healtheare,
und health equity connected?

3 Why should envirpamendal susiainability be considered in
healthcare systems?

<. What charocieristics defins a preen hespial?

5 How can Al elemedecine, Lo, sobobtcs, apd clectronic
health reconds improve healificare sustainability?

G What are e ntain opporiunstes Tor developing sustainalle
healthcare in Bangladesh?
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CHAPTER 31

Sustainable Development in Business

Hewing  examined  how  healthcore  systems  confibute o sustainable
developrent  through  preventive  care,  Gbiversal  access,  epelroninental
pegponsilbiliny, aod dightal maovation, we now move toasoiler seetor that ditves
ceonomic prowth and secietal ransformation;

I this chapter, we will explore how busitesses coplribebe o sestzeakle
development through eorporate sestalnabibity, covironmental, soclal and
governance (ESG) practices, respansible supply chain  management,
circular economy, sustainable marketing, cthical leadership, und Fourih
Industrial Hevolufion techoobogies such as Al, ockchain, laT, cloud
compuiing, and dats analylics. These coacepds demmonsirate how businesses
can create long-term valoe for shoreholders, society, and the environment
simulinnemesly

31.1 Introduction

Husingss 15 ome ol the mogl inleenial dovers of suslainable development
Because it creates cmployment, generated ineome, produces goods aed serviooes,
stimulntes inmovation, and coniribuied significarily o nafional econemic
grovath. Modern businesses moence almaost every aspect of sooiety, inchkling
resaurce comsumabion, ecerry wse, enviconmenial gualiy, dechnological
edvancemient, consaaer behavioar, apd compvanity developeasel

Historically, many bosinesses Tocused primanly oo maExiodenyg  profis,
However, growimg enyeronsmenta] challenges, clunate change, resousee searcity,
conswmer ewareacas, and stakelwlder expectations have fransfonmed the sole of
buginese i society, Today, successful organizations are expected o create lonp-
ferm walwe il ooy for shareholders bud alse for emplovees, cusiomers,
supplizrs, commuoiities, and the envimnment.

Sustainetle development encourages businesser to integrate  sconsmic
perfonmance with envinommental responsibality and socizl responsihaliey, Thes
broades approach @8 often desenbed as Corporaie Sustainability, emphasizing
that lopp-term busisess suecess depands wpon esponsible management of
financial, nafursl, human. aod social resources.

The Fourth Iadusisal Revelution has accelerated this trassformation by coabling
businesses o adept artificie! intelligence, blockchain, clowd compating, ToT,
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rabiotics, and data noalyfics to improve efficiency, fronsparency, innovanen, and
sustatmability.

31.2 What is Sustainable Business?

A sustainable busineds i a0 organkzation Uit eresled log-lerin econamse valie
while minimizing negative covironmental mpecis and contributing posiively te
sociehy, A sustainable hiesiness seeks fo balance three ohjectives

¥ FEconomic profitability
#  Environmertal responsibiliy
¥ Socml respensthality

These abjectives reflect the thres pillars of susiainable development,

31.3 Characteristics of Sustainable Business

Successful sustxinable businesses generally demonsirate severnl importani
chatactermsics.

31.3.1 Ethical Leadership

Business leaders should promate:

= hageshy;

®  lramspancicy,
»  accoumlabibity;
®  fOimiss;

e pespemsihie decision-making.

Fthical leadership strengthens argonieational reputation and sinkeholder trast,

31.3.2 Responsible Resource Management

Busisesaea should use;
®  COCEZY.
= watar

® oW maierials,
= financial resources;
& omAL resurces;

elficiently and respansibly,
Resource efficiency improves bath profisubilsty and sustzinability
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31.3.3 Customer Responsibility
Businesaes should provide:

e safe products,

»  acourale informabion;

& Al pricing,

® relehle services:

®  CORSOMET profection,

Long-lenm customet trust conttbutes o sustainable business growth.

31.3.4 Employee Well-being
Sustainiehle organiEations invest n:

»  gafe warkplaces;

*  fAir compensanon;

= prmptieyes developmend:

& diversity and inclusion;

v lilelong learmng.

Healihy and motivated employees contribute to imavanon and productiviny,
31.3.5 Environmental Responsibility

Bisinessed seduce cnvironmental impacts theough:

*  cleaner prodockion;

s roocwahle coergy;

# wagte reduction

s reeyclme:

#  pollution prevention:

o carhon emigelon peduetion.

Enviranmental respensthility strengthens long-term compehtiveness

31.3.6 Triple Bottom Line (People, Planct, Profit)

Cie of the most infuential concepis I susiainobles business is ibe Triple Bottom
Line (TRL}. Rather than measaring soccess zolely throngh financial profit,
susiainable busmesses evaluate perlnrmance acnoss thres dimensions.

People: Busineases should improve the well-bsing of

" EMpEOYERE;
e Cuslometa;
= suppliens;

o 1



o |ocal coammumies.

Plunct; Crrpanizasions should minimize environmentl impacts by conserving
nufurnl resowrces and reducing pellution,

Frofif: Busineasss must remain financially viebis in order 1o continue crealing

vilue and supporting long-term susininability. Baleacing these three dimensions
creates restlient and reaponsshle osganications.

31.3.7 Environmental, Social and Governance (ES{(:)

Many mvestors now evalesle busmesses uging Envirenmental, Secial and
Cinvermance (E50G) citernn. Environmental (E); Foouses an:

n carhon corissinne;

*  energy efficiehoh;

L] oL s fHE R LD T

& pollution control;

o biodiversily protection.

31.3.8 Social (5):

Incluodes:
+ cmpioyes welfare;
o lnmman nghis;
»  diversity;

* COMBLRITY GHoaeniei,
s pustomer satsficiion

31.3.9 Governance (G)
LB TR 61

¢ board cfToctivemees;
o pthical leadershm;

*  ITansporency;
e accaunlzhbafing;

& regulatory compliamce,

Swong ESCG porformance ipereszingly mfluences vestmenl decistons and
COrparate repuiation.
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31.3.10 Circular Economy in Business
Traditional basincas oeodels often follow & loear approach:
Take —» Mike —+ Like —+ IDinprose
Sustainahle businesses increasinply odopd o Cireular Economy model. Cireilar
strategies inchude:

s product redesig;
& [EQBIT Services;
*  remmanulEciuning

» recycling:
e peusable peckaging,
®  TCEDUTCE TECOYETY,

These practices reduce wagte wlile creating new buginess opportunitics,

31.3.11 Responsible Supply Chain Management
Busimesses are fncreadimgly responsshle mot oirly for thetr awn operatsons bul
alse for thear supply chais, Bespoasthle supply chains emphasize:

e ethical sowrcing,
s foir Inhour practices;
e covionmental standasds;

»  spplier transparency;
e regponsibic logistics,

Censumens incoesingly expect products 1o be produced respensihly throughout
e supply chame.

31.4 Sustaninable Business and the Fourth
Industrial Revoelution
The Feuzth Indiestnal Revolution 15 reshaping nasiness operations worldwade

31.4.1 Artificial Intelligence

Al suppodts:
& custormer sgrvice:
s demand forecasiimg;
#  inventory TARDEEmET,
v fruud desection;
#  business analvtics
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Al imiproves efficiency and strmregic decision-making.
31.4.2 Internet of Things (IoT)

] enables busisessed 10 maontor.
e inventory;
w production systerns;
®  frarsportabion;
L CALrEy I.IJE:
*  equipment perfermance.
Boeal-tifne anitorme reduces waste and mmproves sperational effisiency

31.4.3 Blockchain

Blackcham enhances:

»  supply chan trensparency;
& prodoct racesbility;

= digitul controcts;

*  payment seourify;

» sustainahilily reporting.

Trangparent information strengthens stakehalder confidence,

31.4.4 Cloud Computing
Clonad techologics improve;

# collaboration;

B EITHME Wk,

#  digital business opetations;

e coslomer relationship menapementd;
#  busimess continuity.

31.4.5 Big Data Analyrics

Bisitasaes analves large datasels 100

o idesstard customer belayior,
s opfimize operaiions;
#  improve sustainability reportisg,
»  jelentify morket trends,
Data~driver decisions strengthen long-1emm compatitvenmess
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31.5 Sustainable Business in Bangladesh

Bangladesh’s business seetor 15 Ineesasingly adopting sustaneabiliy praciices,
Exarrples fclude:

green gasmenl manufaciurmg;

digital hankins,

reaesable energy Investments;

sustainahie packaping initintives;

corpoTate secizl respansib ity programmes;
ESCH reparting by large organizslions:

¥YYW YNy

However, impartant challenges remam These mclude:

cevivonmenial compliance;

wasle management;

sustainnhle m.rp]'l-'l:,.' chiena;

energy efficiemncy:

digital travsformation among amall aed medicm-sized entespriscs
(EMEs)

Condnued  fwvestment o insevanen, responsible govermance, and digical
technologiss will strengthen basiness susiamability:

b SR G S

31.6 Sustainable Business and Sustainable
Development Goals

Busmaesses contmbule dircetly o numezaus Suslunohle Dievelopmend Gionks.
S Husiness Contribaiion

DG S Grender equality inthe workplace

NG T Clean energy nvestment

SIMi R Decent work and ceonemic griwh

SDEG Y lmnovetion and nfragtraciure

8D 12 Responsible consumphon amsd production

S0 13 Climae aciion

S 1T Pareerships for sustaisable developineat

Throwgh inmevation, avestment, asd responsible govemance, businesses
sappart the implementation of nearly all 510Gz,
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31.7. Classroom Activity

A1.7.1 Designing a Sastainable Business Muodel
Sradents work i groups, Bach group selects o bosiness seclos, such as)

e petal;

®  banking;

o pmanufacturng,
»  bourism;

e agrcclioe,
»  informabion techralogy

The grouap designs 8 susiainable busmess mode] fhat mcladss:

Triple Bomom Line stranegy,

ES(F initiativas.

Circalar econamy prachces

Industry 4.0 technologmes,

Stakehoelder sngagement

Belevant Sustainnble Developient Goals

b . L e

Hach group presents bow 106 business model crestes long-term econanle, seaial,
and enviromment] value.

31.7.2 Mini Case Study
Caxe Tithe: Translvrosing o Retail Company iota o Sastainable Enterprise

A pational retail compony sesks te redece opetating eosts whiles impraving its
envirommenial and socal performance. The company miroduces energy-
elficient stores, digil imveniory management, recvelable packagome, Al-hased
demiand forecasting, blockehain-enabled supply chain esccability, employvee
fraining programmes, and an ESG reparting framesark.

Wiibun fous years, the company reports lower apesalitg costs, reduced waste,
improved custonssr satisfaction. swonger investor confidence, and onhenced
coTparaie Tepulagian,
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31.8 Chapiter Insight

Modern businesges are expecied o geperate value nof anly Fee shareholdes bul
glao for cmployees, custamess, communitica, and the cevironinent. Sustainable
buciness inicpraies ethical leademship, responsible resource mamagement,
environmenial stewardship, socinl responsibility, snd long-term  cconomic
perlormance inla wsegle sirzlepc fremewark, The Fowrth Industrizl Revelulion
atrcagtbcns this ransformation thioweh anificial ielhgeace, WoT, BHockalsain,
clod computing. apd big data acalytics, conbling businesecs to becoms more
efficient, transparent, inmoyotive, and resilisnt.  Consequenily, sustninnble
hosiness has become an esseatial pillar of sustzinnble development and a key
driver of Inchesive and responsible ceanpamis growih,

Key Terms: Susipmable Busimess, Corparate Sustnmabilicy, Tople Bottom Line
(TRL), Enwvironrmental, Socizl and Governanee (E500) Corpomte Social
Regponsibility (C5R), Clreulas Ecoiseay, Hosponable Sapply Cham, Eihical
Leadership, Stakeholder Management, Blockehaing Artificial Intelligence n
Mazsiness, Busminable Valne Creation

Reflectbon Questions

1, How dises aosustamohle bosiness deffer from a convenbional
profit-cowized bustiess?

2. Haw does the Trple Buttorn Line miegrate People, Planed,
and Profic

3, Why have ES0 corsadertions become impartant b miedem
husinegues?

4. How can circalar econamy principles and resprmsible supply
chisins onprove carpesate sl,l.:ituuu'l:ul.'lt_'r".?

5. How can Al, blockchain, ToT, cloud computing, and b data
suppart sustamable busineds prctsces?

G What opportunities and chellenges do Bangladeshi
husinesses fce m adopting suestnmable business models?
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CHAPTER 32

Sustainable Development in Government

Having exsmimed how buosinesses contnibute b0 sustamable development
through  responsihie  management, BSG, circulr  economy, arad  digital
wansfomaaion, we now move o e final chapter of ihes part

In thes chopter, we wall esplore bhow governmenls promate sustonahle
developnent throvgh public policy, legislation, good governance, public
Imvestment, dightal government, smart cltics, environmental regulation,
public participation, and nutiopal development strategics. We will alse
examine howt the Fourth Industrial Revolotion 1= transiorming govermments
inlo smart, iransparent, data-driven, and eitizen-centric instilutions, thereby
atrengtbening sustainable patonal developmeat.

32.1 Introduction

Governments ploy the mest comprebensive and infleental rele i achieving
sustamable development because they estzblish notional poficies, enact
legislation, repulote economee acltvities, allocate public reoarces, poovide
eagential public services, and coordinate developinent seposs diffesant aeetore of
sockety, While individualz, businesses, universfiies, and il society  all
contritmte to sustaimability, povernments create the mstitubional and legal
etvirenmenl within which Bese stakebolders opere

Sustmnable  development  requimes  long-term planming,  evidence-hased
poleymaking, respomsible  govemapce, envirommental  repulstion,  social
inclusion, and econuinse stability, Cloverninenis thecefore act not anly 2s
regulators bab aleo as facilitaboss, invesboma, service providers, asd pasiners s
susiainable development,

In the owenty-first  cestury,  povermments ase albo  underpoline  digital
fransformaiion. The Founb [ndasirial Revolation has miroduced artificial
infelligence, big data analytics, cloud compating, blockcham, the Tnfemet of
Things (107T), end digatal public secvices, enshiing govemements b become mare
frangparent, efficient, responsive, amd cileeo-centred. These immovations ane
giving rise to the copeept of Smart Government, wlich integraces fechoology
with good govermance b improve pubiic service delivery nnd national
developmient
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32.2 What is Sustainable Governmeni?

A suslalnable government B4 o that Formelaies amd implements policses, laws,
end public prograsomes fhel promote losg-term ccoiotnic prosperity, social
equity, environmental profecton, and institationsl resilience while ensuring
transparency, accountahility, and citizen participation, A sustamable government
seeky to balance:

econiemic develypment;
sapcind weltare;
ervicanmental sustamshibivy;
feclnoiogical isnavation,
democratic govermance.

Yy Y YW

These abjectives reflect the theee pillarg of sustionable developiner,

32.3 Core Responsibilities of Government in
sustainable Development

Governments  contnibute o sestnnable  developmens  fhroupgh several
interconnected functins,

3251 Policy Formulation

Govermments devslop national strategies and policies addressing:

& ccoromic developreend:
e cdocabion:

®  henltheare;

e climsate change;
= agnculiere,

® CHCORY.

®  |ransportation;
e digital transformation.

Long-term pobicy planning supports sustainable rational develapment.

32.3.2 Legislation and Regulation

Governments establish legal frameworks that promote sustamability, Examples
nclude lwws relatmy to:

= eavironomental profeciiom,;

#  |sbour rights;

»  consumer prolection;
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o finmld saloy;

= repewabiz energy;

e pollution control;

# peeupational healih and safety

Effective legialation cncourages ceapoitashle Behaviows troughout seciety,
32.3.3 Public Investment

Crovernments nvesl inomfrastrectare et supparts susizmahle development.
Exarmples ipclade:

e solwnls:

" Emiversiiies;
e haaspitals,
roods

#  ehewable cnergy.

= waker uuﬁ'rl:,.' aysbems;
»  canitation facilities,

s digeind nfrastrucimee.

Stratemc public investmant improves lemg-term wational productivity,

3234 Environmental Profection

Giowertmnenis comserye sabaral resoarces throught
o protected arcas;
s pollution control;
*  chvironmenia! fmpoct aascesTeoe;
»  chmale polocs;
o biodiversity conscrvation;
o sugtainahle reource managemienl

Environmental governancs protects bath presend and fusure generabions

32.3.5 Social Protection
Croverminents reduee inequality through:

s pducation;

e healihcars;

& sacinl safety neds,

= ePnpioyvmctl prograinimes;

® dispsler aasistance;

s pvyveriy resluction inbisalives,
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Incluzive public policics srrengihen soctal cohesion,

32.3.6 Good Governance

Grood govetitases id casential for sustainable developiment. [ts meajor prineiples
include:

Transparency: Covermnent decssions should be open, understandable, and
aegeasible. Tranaparency increazes public fros while reducimg cosruption.

Accouniabibifyv: Pubilie metfsiions shewld reman aecountahie G

¥ financial management;

*  public service deliveny;
¥ poliey implementation,
¢ regulaiory enforcement.

Acceuntability mnproves instinutional effectiveness,

Rule of Law: Laws should apply equally to all mdividuals and organizstions,
Rirang  fegal systerns profect homan tehis while promoting sustanal:le
INVERTMETL,

Participation: Citizens should participate in publie decision-makmg through:

¥ glections;

¥ public consullations;

« wlakeholder meviings,

¥ COMMHIANY cngagemeti

Participation sivengibens democratic governance,

Effectiveness nnd Efficiency: Covermments should deliver pubhic services
using  resources  responsihly  while maximizing  pubiic value  Efficient
goveinanee duppors sustamable developenl.

32,4 Smart Government and the Fourth
Industrial Revelution

Drigital transformation = reshaping public adrministrocian,
A2.4.1 Artificial Intelligence

Al pesista povermments in

o policy analysis,
s maffic maragement;
*  dispsber predictio;

259



= froad detecton;
& hepfihcars planning,
e Lax admngigleslion,

A1 supports evidence-based policymnking
32.4.2 Big Data Analytics

Governments analyac larpe dataseds wo improve:

#  puhlic bealth;
s pdiscation:
®  fransportation;

s ddigosler manapement;
& environmensal monitorng.

Data-driver governsnes improves policy effeotivenesa.

32.4.3 Internet of Things (1oT)
Braas sensurs monibir:

s iraffic flow:

® pir queality;

® waler gundity;

& CWIEE INANAgemEN,
o mibblc infrasiooetioe,

Real-time manitormg sappents ellicent urhan manegement.

32.4.4 Blockchain
Govemments incrzasingly use Mlockehain 1o improve:

#  public procurement,

v lamd rogistration;

= digital idenbby systems;

e fhaEncial trangpatency;

#  public reconds managsment,
Blockchamn sirengtlens frust and accoustabelioy.

32.4.5 Cloud Computing
Clowd platforms improve:

e digitad public semaces;
L documen Tﬂﬂﬂﬂg:mt
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» imter-agency collaborabnom;
" CETEENGY TeEpOns:s,
Clowd technodogies merease sdminsirative efMcency.

32.4.6 Smart Cities

{iovermiments u]rruuslngl;_l,l promaie Smnrl Cities, which imtegrate techaology
wilh ushan susisinobiliy, Smint citles cmphasioe;

e intelligen ransporiatiea,
= renewehis energy;

® Snarl Wasle maragement;
»  preen buildings;

e digifal pulslic scevices,

= sustainabie urban planming

These initiatives improve quality of [ife while reducing envisonmental mpacis,

32.5 Sustainable Government in Bangladesh
Bangludesh has undertaken pumerows inttives thal support sustunable
developanent. lmpoctanl examplies mclude:

32.5.1 Vision 2041

A lemg-term national sitatepy that nims o mmasform Bangladesh imoe o hyph-
ncome,  knowleslge-based  econmany  through  nvestment m edacatos,
technolagy, infrastruciuse, snd humam capital,

32.5.2 Smart Bangladesh

This initiative zesks 10 build a digitally empowered nasion by promatiog:

= digiinl govemment;
®  ETOAM COEOmy,;

B et icichy;

®  STIT citizens.

Drigital trunsfoanation s eapected to lmprove governence, deevece delivery, and
innovation.

31.5.3 Bangladesh Delta Plan 2100

A lomg-term strategy for suslainable waler mamapesment, clmate resilence,
diszsier nak reduciion, and enviranmeninl protection.
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32.5.4 Digital Public Services
Coverament agencics increasingly provide:
¢ online service delivesy;
»  figiul payments;
¢ clectrods taxatio,
o figuad lund services;
e paline licensing

These seavices impeove accesability while redecing sdssiniserative coas,

32.6 Government and Sustainable Development
Goals

Govemments coordinate the implementation of all Susainable Development
Cionls,

Masor copimbutions include

snG Government Contribution
a1 Poverty redection palicies
S E Public healtheare

SNG4 Educaiion svelems

SINE 6 Water and samzbaisen

SDE T Esesgy policy

DG 9 Infrostructure development
S0 11 Basiumable wrhan Trlu.numg
BING 13 Climate policy

A 16 Peace, justice and strong mshtutions
SO 1T Imermstonal parinerships

Oovernment leadership s essential for coondmatme satiosal elTorts wowand
acleievaig the SIMGA.
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32.7 Classroom Activily

32.7.1 Designing a Sustainable Government Strategy

Sradents work 1o growps, Each growp develops a nattonal sustainabiliy srategy
for & hypethetical country. The strategy should inclede:

Bcomantc palisies.

Envvironmental prodeciion.

Healtheare and education.

Fenewnhle enetgy.

Srmart povernmment technologies

Cabteen parbcipalion.

Belevant Sustainable Dievelepment Goals,

Y Y YTN Y

Hach group presenis s sivstepy and explaing bow ol promaetes long-termn
austaieable divelopment.

32.7.2 Mini Case Study
Caxe Tithe: Building a Smuort and Susizinable Municipality

A mmicipality seeks fo impreve public services while reducing eervironmiental
impacts, The local government introduces Al-assisted traffic management, smart
atreet lighting, lo'i-based waste collectson, online citleen service portals) dagital
land reconds, senewable ewergy for public buildisgs, and an epei-data platforn
fhat alipwes cilizens to moniter mumicipal performanee. Within several vears,
tftic congestion declines, ensrpy consumplion  decrenses, sdminissmiive
clheiency improves, and cilmeen satlsfcien incrcasces.

32.8 Chapter Insight

Governments are the aschitects of sustainable dovelopment becswae fhoy
estnblish the policies, laws. insttutions, and investments thal shope national
development  Suslkainable govermments promase ecomomic  prowib, social
inclugion, envimommental protection, and responaible  govesmionee  thidugh
evidence-baged policymaking and effective public admmistratzeon. The Foarth
Indusinial  Revolution strengihens these effors by inmoducing  artificial
inteliigence, bip data, Blockehain, clowd computing, ToT, and dipital public
services, enabling governments io hecome more tansparent, efficient, resilient,
and catizen-centred. Ultimstely, sustanable development requires governments
flaat ol oply respoad W today's challenpes but also plan sesponsably for Deture
generations,
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Key Terms: Sustnmable Goesmment, Good Governonee, Smeart Crovemmmesnt,
Public Policy, Public Admmistzabon, hgital Government, Smoam City,
Trumsparensy, Accourlshality, Rule of Law, BE-Govemment, Sustamable
Dievelopiment Craala {SIMGa)

Relectinn (Jueslionsg

1. Whad responsihilities da governments have in promcting
sustymable development !

2. Why are poeley, legistahon, public  invesimens,
emvirnmrmenial pritection, ol siscial protection
mtercemnected '’

3, How does good povernance comanbuse o sussamabiling?

2, What distingueshes smsart governmient from conyentiomal
goeerrment?

5. How can Al LoT, blockehain, clowd computing, and bipg data
improve sustainable povernance?

&, How do Vision 2041, Sman Bangladesh, and Bagpladesh
Tieles Flan 2§D relate to sustainabie developmest?

Part 1V Chapter Summary

Sustamnaile developmmend w not limvied fo intermational agreemients or national
policies; 18 45 practced in everyday ke throegh the scbions of mdevidieals,
institations, busisesses, and goverimets.

¥

o

Al Home, susisnabie lifestyles promole responsthle consummplion,
CHEEgy cotservation, and waste redustion,

Al Unbrersitles, susfainability is advanced through education, rescarch,
inoovalion, and green comaus mitintives

In Industry, clesner production, circular ecanumy prachees, amd
fndustry 4.0 technolopies maprove competitiveness while reduang
crvironmenial anpacis.

In Agricalture, climate-smart foming, precision apricaliure, ond
sustainshle resource management strengthen food secunity,

In Mealthenre, preventiove care, gresn bospitaly, dyntal kealth, amd
cguitable aceess improve popelaiion well-being.

In Buosiness, corporaie  swstainability, ESG principles, ethical
leadership, and respansible aupply chains create lomg-temm value,
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¥ In  Government, good govemonce, public  policy,  dimtal
transfarmabion, end citzen paricipation coordinate nabional sustunable
tevelopment,

Togesher, these seclors demonstrate that achieving sustaimable development
reguires colluhomtion emeng ol stakebolders, Fvery mdovidizal amd every

instihation has a cole 1o play m bellding & more restlent, inelisive, mnovative,
amd savvironmaentally respenditie aockeiy,
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PART V: SUSTAINABLE DEVELOPMENT IN
BANGLADESH

Havang exprlored the concept, definitlons, characteristics, principles, global
Importance, and practical appleations of sestainable developmicst we now
mive b the final seciion of this chapler:

In this part, we will examine Bangladesh's joumney toward sustainable
development by analyzing:

The curvent guestaiialbdlingy Eardicagee,

Major developmicst challenges;

Peational policies and institutional initiatives;

Wimiom 204 1;

S Bangladesh:

Bangladesh Mhelia Plan 2100;

Progress twand the Sustainable Development Creals (S0MGET,
Future oppartumites and strafegio pnarities,

Y¥Y¥YYYYNY

This final section will integrate all the concepts mrroduced thronghout Chapier
1 and demonstrate how susinable development is being implemsnted within
the natianal context of Bangladesh, providimg a brdge o the next chapter of the

CAMITHL.

Bangledeshk has emerged ss pne of the most remarkable devslopment success
stories amang developing counlries pver the past five decades, Despale lrmted
paneral resources, hipgh popelatzon depsity, frequent maoasal dizsasters, and the
impacts of climate change, the country hag achieved significant progresa bi
ezonamic  growth,  poveny  reduction,  education,  healihears, women's
empowerment, apricubiural productivity, and dighal tmnsformatsen.

Today, Bangladesh iz pursuimg sestpinalile development through ae integraied
appronch that halances cconomic growsh, secial inclusion, envirarmental
protection, lechoological mmovabon, and sestilobonal development. National
development strategies increasinply alipn with the United Mations Suatainable
Development Goals {SDMGs) while also addressing counbry-specific prioritics
such &= climnte resifience, disoster nsk reduction, digital transformation, and
inclusive econome developrment.

The Government of Baogladesh has infrodused several long-term national
mitizbives, meludimg Vision 2041, Smart Bangladesh, and the Bangladesh
Delia Flan Z1M), o casure that dovelopment remams sustainable, resiliens, and
inclustve. These sirategies recoanize that future prosperity depeads Bot aaly ai
ceonarnic growth but alse o envirenmental sustainability, social nestice:
iechnological advancemend, and sifective govemnance,
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This part expmines Banpladesk’s current sustamabality Iandscape, mepor
challenges, policy mitiatives, achievements, and future opportunises.
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CHAPTER 33

Current Situation of Sustainable Development in
Bangladesh

33.1 Introduction

Binee  dndependence i 1971, Bangladesh las caperenced  remsarkalble
sockeeconamic  fransformation,  [mprovements  in human  development
indicators, rapid ecomarmic expangion, technolopical propress, and mssitulional
reforms have sqgnificantly improved the guality of bfe for millions of cibrens,

At the some time, mapid wrbanization, eoviroomental degrodation, chmate
change, popelaton pressure, and resource constraimis. confimue fo creats
imporband susfairabilily challenpes. Unslesstanding bedh the achievements amd
e remaiming chalenges is casential for cvaluating Bangladesh's progress
foward susininable developmernt

33.2 Economic Progress

Banphulesh hos munimined sustained economic growih over the past s=veral
diecades, Major achievements inchibde:

rupidd expamsion of the manufaciuring seclor,
grivwth of the readymade gusmenl indwestry;
ineTeasing exporl carnigs;

infrastructure developmsnt,
gxpansion of the servics secior;

growih of the digital ecanomy,

YYY Y Y Y

Economie growih has coniributed simmificanly 1o poveny reduction and
impravemenis in-living standrds,
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33.3 Human Development
Rangladesh has achieved consderable improvements

®  life expectancy;

lberey,

selol enralinent,

maicimal healty;

child survival;

EmmUnEEA e coverage;

wodien's parbcipslio in edusslion.

YYWwWyY Ny

These ackievements demonstrate substantial progress in hueman development

33.4 Digital Transformation

[hgital techivelogies have ranslommed many sectors. Examples inelude:
digninl finpnceal services;

obile benkima

online cducation;

£-pOvETIMent BErvices;

kzlemedizine;

F  digunl enfrepreneusshin

R A

Tigital transformation supports bath economic grovsth and social inchasion

33.5 Environmental Conditions
Hangladesh poagesses rich maural resources, meluding:
Foonwvers;
= owetlands;
#=  foresms;

= coagtal eeosysiems;
*  pgnculural land.

Howewer, eowizonmental challepnpes conbines 1o incseass, Major concems
inolude:

aer puollutic;

rivier poliwticn;

plastic waste;
deforestatem;
groundwaler deplation;
Biodivesaity loss.

L N

i



Environmentol sestomability thersfore remaine o natonal priorisy

33.6 Climate Vulnerability

Banglodesh i miemationally recopnized as one of e couniries mosl valnerable
o climate change. Major climate-related clallenges melude:

eyciones;

floronds;

riverbank crosiog,

saliminy mirasion;

wea-fevel mse;

triugzhil i narthwestern regions;

lreaiwaves.

YYUYYYYY

Climate reslbience has therefore become centrul to notional development
pleming.

33.7 Saocial Development
Bangladesh has achieved significant aocial progress flrough:

expaided priosry edecation;
improved healiheans;
WOMIEN'S SIMpOWwEnment;
micmiinance;

sacial protection programmes,
comprunily healil services.

¥¥YWY Wy

MWevertheless, dispanlies remain belween:

¥ urhan and rural areas;
* different ncame groups;
¥ peopraphic regions.
Reducing these mequalities remains an impartant development objective,
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33.8 Progress toward the Sustainable
Development Goals

Hangladesh has imtegrabed the Sestamable Development Cloals mio national
plaming. Govermment minksiries incecasibgly alipn their programemcs with 504G
inrgets. Prioriby areas inelude:

F poverty seduciion;
gualiby ¢ducabion,

&  bhenlthears;

B clean enemgy;

= chimale acton,

# cugtainable infrastrwchare;
¥ digital transformation

Mational menatening systems frack progress towand SO0 inplementzliog.

33.9 Strengths of Bangladesh's Sustainable
Development Journey
Bangladesh pesscases several impornnt sirengihs. These inclaide:

strong coanemic nesilicnces;
entrepreneurial population;

growing digilal ecomarmy;

petive pivil sy

cormrruacty-based dissster management
internationnl development parinerships;
imerenzing technological adoption,

Theae strengthe provide a solid foundation for fuhare sustainable developront.

VYN Y YYYy

33.10 Remaining Challenges

Despite  substantinl  achievements, Banpladesh comtimues fo face several
suslpinabiliyy chllenpes. These inclube:

chimate vilnerability;
rapid urbanization;
eeviranimenial polliston;
raffic congostton,

WElE MAnagement;
EnErRy. Becunty;

YU Y¥YYY
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wntsr qunkify;
vouth employment,

digiinl inegulily;

EOVEITaee capacity.

Addressing these challenges requires coordinated nction rem governmend,
businesees, universibies, civil socicty, and cilizens,

b e

33.11 Bangladesh and the Fourth Industrial
Revolution

Bangladesh increazingly recognizes digitl tansformation as 8 dnver of
sustainable development, Important mitiabves melade:

exparsion of digial public services;
artificinl mieliigence reseasch;

[C T s emireqrenearshin,

it spriculare,

digital healthcare,

finfech;

B gmart manufactuning,

b A O i

These developments suppaert the country's transiten townrd a knowiedpe-hased
STy,

33.12 Classroom Activity

33.12.1 Bangladesh Sustainability Assessment

Stadents work 1o groaps, Each group evalustss Bangladesh's perfonmanie in one
sustainabilitv secton

education;

healthears;
ngnewlture;

ERETEY;

crsimament;

digital fransformaton;
climiate resilisnee

b0 A O

'1_.'

Ciraups fdentify.

v Major achievements.
¥ Curent challenges.
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¥ Orpportunities for improvemment.
¥ Relevant Sustamable Development Gouls,
¥ Helevant Fourth Indusicn] Rewoleiion tecknobeges.

Hach group presents recommendations for sirengthening national sustainnbiliy

33.12.2 Mini Case Simdy

Case Tifle: PRangladesh's Dgital Trapsformation for Sastainable
Developmient

Drring the past decade, Bangladesh has expanded digital public scrvices, mabile
finnmcial services, dipital education, telemedicing, and ICT sptrepreneurship,
These imitisbives bave moproved fmancinl melusion, increzsed access b
govermment services, strengihened commmuemeatien, and supporied ccomemic
developrment. At the sarme tme, challerges remsin in ensurmg wiiversal digital
goeess, ovberseeurity, digital |Heraew, and equitable parficipation scross all
FEEions.

33.13 Chapter Insight

Hangladesks  development  expesience  demonstrares thal  sustainalkle
developancat is & dyvnamee and continnoud process rather then o fixed destinateon
The gounity bas achigved mapressive progress In econpmic growih, haman
development, digital trmosfprmaotion, and dizaster resilience despite facing
considerable ervirommental and clanatic challsnges. Conbineed myestment m
edieateon, inpovatian, good goveriance, envisonneitn! profecton, and the
Fourlh Indusirial Bevelation will be cssential for cnsuning that fuhore
development remmaing mebizive, restlient, and ennronmentally sastainabls,

Key Terms: Sustaibable Development in Bangladesh, Human Developosent,
Economie Tramsformatien, Climate Recilience, Digial Bangladesh, Soart
Banglndesh, “%isien 2041, Bangladesh Defla Plan 2100,  Susiainable
Development Goals (504Gs), Inclusive - Growtk, Dgital Eoonomny, Civoen
Development
Reflectinn Juestions
1. What are Bangladesh's major achigvements in economic and
numan development?
2. How has dipital srensformation influeneed Bangladesh's
development frajectary?

A What eovironmentsl conditions  contimue  to threalen
sustninable devalopment?
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£ Why is-climatz vulnerability 8 mppor development cencem
For Bangladesh'?

5 How muech progress hos  Baogladesh made towan]
integrating sconsymic, social, and environmental development?

d. Which area should receive the greatest pelicy pricrisy for
gocelzmimp Banpladesh's sustninable-development propressT
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CHAPTER 34

Major Challenges to Sustainable Development in
Bangladesh

Hevainy exzmmed Bampladesh's current sustainability Iltud.:l-l:lpt_, W TIOW
mnove e the next subseciion:

In this chapter, we will analyse the principal ohsincles facing Bangladesh,
meluckng climate change, popolotion pressure, environmental pollution,
urbanizatlon, energy secorlfy, waler resiurce manapemeni, governamce,
emplovarent, and technological transformation, and discuss strategics for
avercoming these challenges in pursan of beng-term sastainoblz developmend.

34.1 Introduction

Hangladesh kas achieved remarkable progress i econemic growih, poverty
reduction, cducation, healthoare, and digital wansformation over the past several
decades. Neverlheless, susinmning these achievements while ensuring tong-term
cnvironmental profection and socinf cquity remains 8 sipnificant challenge. The
coaniry's high population densuy, mpid orbanizstion, chimse volnesakibiy,
limited namnural resowrees, and moreasmg demzand feo infrastroctone and puhlic
services place cofaideralile pressure on sugtainabie develooment efforts,

These challenges ase closaly imtereommected. Climate chamge allecls agpricallon
and food seewrity; population growih igcreases demsaed for hoosiog, enerpy. and
employvment; epviroemental polluticn threatens puhlic kealth; aod fechnological
trunsformugion  reguires  comdimooes  investment in education and  skills
Censegueently, sudpirable development m Banghelesh requires  inleprated
golutions tha: balapce cconomic developmenl, eovironmental gonsesvaiion,
gocial nclusion, and techological inpovation.

Thid chapter examminies the maror challenges that Bangladesh must address w
gelieve suztzinable and sesilient developaent.
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34.2 Population Growth and Urbanization

Bangladesh 15 one of dhe most dersely popelaied countres o othe world, Rapsd

population growth and whanization have created iscreazing demand for:
husing;

Iranaporlalio,

healificars;

education;

empyent

CHErEY,

water supply;

EalitAtiom,

Large cilses such as Dhaka and Chattopran experience.

YN Y YWY NY

Iraffic cangesison;

atr puallistict;

prossang o pablic infrasiuciune;
informal setilements;

merzased woske genemion

L S P RN

Sustainatle urban plorning i therefors essential,

34.3 Climate Change

Climate change represents ane of Bangladesh's greatest development challenges.

Mlakor climate rigks inclucde:

rapienl cvelones,

river Mlieodang,

flash loods;

drought;

gea-level rise;

coaslal salmaty mtnssiom,;
v erhank eroson,
extrerne lseat,

These heands thnealen:

YYYOYYYY

agncultere;
fishenies;
irifrasfrictuge;
public lvealth.
liwefihonds;
biadiversity

TR R 4R
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Climate adaptation and dizaster restlicnce remain nationol proeTitics

34.4 Environmental Pollution

Rapid emadusiziadieation and urhan expansion have mereased  enviraommenial
pollutio, Makee fonns of pallution cielude.

34.4.1 Air Pollution
Sources molode:
P wehiole emissioms;
= brick kilns:
F o omdustal coigson:
o ComSTruehion actovitied.

Adr pullubon conisibetes 10 resprratery daseases and reduced gquality of lafe

34.4.2 Water Pollution
Many rvers are affecied by

o indusirial wastewaler,
Fooumdreated sewape;

F  pgneultumal nancedt’

o oplastic waste

Wirter pollution threatens both scosystems and human health.

34.4.3 Solid YWasle
Lirban areaz genceate increpzing quamities of
* household waste;
= plastic wasks,
#  plectromic wasic:
F  indusinipl wosle

[miproved wasie management aysieins remain ¢ssential,

A4.4.4 Energy Security

Rapid economic growth has signilicently increased mational enerpy demancd,
[mpodant challanges include:

depehdence on imparied energy;
growing electriciny dermand,
lirmited renewable enerpy capacity;
fransmmiasion fesses;

YWY
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¥ onsng cnergy costs,
Expanding revewable crorgy and mmprovieg cnergy efficierey are key priositics.

34.4.5 Water Resource Managemeni

Adthough Bangladesh prasesses momerous riverd, sustanable waler mamapement
renmains clallengmg. Major concems inchide:

groundwaler dE‘F'EI'I-L'm;
arseni coplarmmadnen,
scagenal water shorages;
river polivtion;

ealimity minaxion;
mellicen! rrgaixmn

YY WYY Y

Integrated Water Resources Manapement (TWHEM) 15 merensingly impoenant

34.4.6 Food Security and Agriculture

Agricultwe remains kighly valnesalle to:
climale varahility;

fleoding:

drought;

salinity;

deciinmyg spricullum| lund;

radng production costs.

Ensuring long-tarm food security requines:

YYYYYY

¥ climate-smor sgricultare;
¥ improved irmigation;

¥ precasion farming,

* agriculisral monovatioe.

34.4.7 Biodiversity Conservation
Ranplidesk’s mch bisbiversity fwces moreaxsing threats from:
P deforesiation,
wetland degrudanion;
habatar freprrertzom,
pollution;,
ilkegal wildlife wrade;
climate change,
Frodecting ecosyslems such @5 the Sundarbans ia eascotial for sustaigsble
development

L A
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34.4.8 Employment and Skills Development

Each wear, large members of young people cnter the fabour market. Major
challenpes inclhades:
Foowoath shemployiment,
#  skills migmaich.
¥ informal employment;
¥ lechnolegical desruption,
The Fourh Indestrial Bevolution requires new competencics tpelading:
digital literacy,
artificinl mtelligence;
data nonlytics;
pulamabion;
proflen-aniving;
chlseprerership,

L

Contimuows edecation sl Higlong leaming have become smencasmaly imgparian.

34.4.9 Digital Divide

Ranglndesh has made substaphal propress in digitel tmasformadian. However,
defferences remain reganting:

mtemet nocess;

digiml lileracy;

digital infrastriciin

affordabiliy of digital techaelogica;
nernl conmastivity

b e

Bildgee the digital divede s esgennsl for srelusive developracar,

34.4.10 Governance and Institutional Capacity

Effecthve govemance 15 fmdamental to sustaionble development Impariant
povermanee challenges incline:

imsbituizinal coordmation;
regulaiory snlircement,
public service cificieacy;
[ransparency,

neconntahility;
evidence-based policymaking,

b R

Strengthening institutionnl capeity mproves long-term development opfeomes
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34.5 Role of the Fourth Indusirial Revolution in
Addressing These Challenges

Emerging lechnologies provide oew opperlamizes o oyercome sestamalalitg
challenges. Framples inclods:

34.5.1 Artificial Intellizence
Suppis

ifisnster predistiong

heakhcare,

g,

irafilc manapgament;

puilic administration.

34.5.2 Internet of Things (1oT)
Enahbles:

YWYy

¥ smord cibies;

 gmart oropation,

F eovitonmeninl monitoring,

® energy managemsul
34.53 Big Data Analytics
laprovia:

¥ polieymaking:

= climabe forecasimg,

¥ henafthcars planning;

*  infrasiructure management,
14.5.4 Blockchain
Smengptlens:

land sfEministration:
publie procuenuent;
supply chain fransparency:
digital govemnance

TY YW
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34.5.5 Robotics and Automation
Improve:
P munuficiurng;,
Fagneeliwe;
¥ healthcars;
P logistics
Begpongible  adoptionn of these sechavlogics can  pecelesste sustaipable
development

34.6 National Strategies for Overcoming These
Challenges
Hangladesh has adoped several lopp-lenn mitiatives, These melude

P Wision 2040

Sl Bungladedh:

Bangladesh Dl Flan 2100;

Teational Adaptation Plar;

Peatically Desermined Contributions (D)
SD0G implementation framework;

rigrial government mitialivas,

¥NUwYwy

Togeiher, these strategics aim to promote sestamable cconomic growth, climaie
resibience, technological mnevalion, and mchasive development,

34.7 Classroom Activity

34.7.1 Sustainability Challenge Mapping

Shadents worke fe greaps. Bach groap selects oae major mational challenge:
Exnimples mxchude:

clistabe change.
peliution;
imnemplayment;
gl dovide;
et bt g thinn,
ERCTZY BCEUity

YYYVYYY
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Groups prepare a presentation thet identifies:

Causes.

Econormic impacts

Bocl impacts

Fnvsronmenlal impacls.

Possible policy selutions,

Fourth Industrial Revolution technoiepies that could contribuie.
Relevant Bustainable Development Ganls,

34.7.2 Mini Case Study
Cage Title: Building Climate-Reslilent and Simmart Cldes in Bangladesh

Arapidly growing cily experiences increaseng Imailic conpesion, Soadimg dusing
e mansean seasoi, peor wasie management, and rising ir pollution, The lecal
govermment lpanches an integrated whan sustainability propramms  that
inradiees mielligent fraffic manzpement, elecire pablic onsportation, smart
drvinage monormg, digitnl waste collechon, renewanhie energy for pblic
butldings, urban green spaces, and an onkine cilseen reparting platfam..

L T S TR KLY

Within several vears, wraffic flow improves, flood responze becomes faster,
public service debvery becomnes more efficient, and enyeroamentzl geality

beginis o lmprove,

34.8 Chapter Insight

Bangladesh’s journey tovward sustainabie developrment demonstrates that rapid
ecomomic growth alome s not sufficient to ensure long-term prosperity
Addressing climate chamge, environmental pollobon, pepulabion pressare,
pesource mmpapement, employment, governancs, and digital {rausforoeation
reguire imteprated policies, sciemiific inpevation, respensible leadership, and
#zlive citizen paricipsion. The Fournl [ndustial Revoluiion sffers powertil
technological solutiens, bul these maovations muest be ocowmpanicd by sirong
imsdiiutions, mclasive pelscies, and enverensnenial stewardship, By addressing
thess interconnceted chaflenges stratepically, Banpladesh can buoild a resilient,
competitive, and sustainatle Riure,

Kiw Terma: Climate Resilience, Urbanization, Exvirenostal Follution, Digical
Divide, Insrutionnl Capacity, Resowrce Mansgemeni, Youlh Employment,
Smant Cities, Sustainable Govemnance, Fourth Industrind Revaobusion, Inclusive
Development, Natona! Reshience
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Reflection Questions
1. Whai are the mosi sigmificant barnces 1o susiainable
development in Bapgladesh?

2. Hew are population growlh, wihbesmzsten, pelluton, asd
resoirce pressires intereonmectedT

3. How do ocsergy, walc, foad, and bodiversiy challenges
inflaencs ang anothes?

a4, Why are amplovinent, skills developnent, sinl the digial
divide sustainability concerns?

5 How can Fourth Eredusizial Revelonon ecknodopes belp
address Bangladesh's sustaanalnlity challenges?

& Why are governance and msbitubonul capacity cobical e
overcanting Uiase challenges!
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CHAPTER 35

Mational Initiatives for Sustainable Development

Having analysed the major challenpes to sosininable development in
Banpladesh, we now oave o the nexlt subsection:

In this chapter, we will examine the major mational inikatives hai guide
Hangladesh's sustunable development sgenda, meluding Vision 2041, Smart
Bangladesh, Bangladesh Delia Plan 2100, the Perspective Plan, and the
country's ireplementation 4F the Sustainable Developmoent Goals (SDGs). We
will expiore how these mitorives complement one aposther in building a
prospereas, inclastee, resiliznd, ond sestamable Rangladesh,

35.1 Introduction

Achieving susiamable development reguires moce tha sconomic erowth; it
demands a losg-term national vision supported by effective policies, strong
instutions, techoglomeal imovabion, enyvironmental stewardship, and achive
citbeen participabon. Recognicing these requirements, Banglulesh bas adopted
several comprehensive natfonal initatives thal gude the country’s development
apenda over the coming decades.

These mitatives are desagred o strengiben sconoimic compeliiveness, nprove
buman capaial, redece poverty, cohance clunaie sesilicnce, promoets. digical
fransformaiion, modemize public adminisfration, and protect nasurn! resourcss.
Rather fhon functioning independently, these national strategies complemsnt ome
anather and collectvely support Bangladesh's comemitmens o achieving the
Sustainalde Development Goals (50Gs) by integrating susieinabilily  mic
aational plapning and govemanio:.

Arsing the mast signilicant national anifabves are Vision 2041, Smari
Bangladesh. Bangladesh Delta Plan 2100, the Perspective Plam, and the
coaniry's instiutional framework for implementing the 3030 Agonda for
Bustainable Develapment,

A5.1.1 Vision 2041

Vigion 2041 repregents Bangladeak's lopp-tesm pationsl develapient vision. 1t
primary objective is to trapsform Bongladesh inte o high-income, knowledge-
based, technolppically advanced, and inclusive nation by 2047, the year
miarking (ke sevenbeth anniversasy of the commir's indepenslence,
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Wiston 2041 builds upon earlier development achievemernts while preparing the
couniry for fumre scomomic, technolagical, emvirmnmental, and demogmphic
chalfenpes.

Major (Fhjectives: Yision 2041 seeks b

eustain high eeonemic growh;
etrengthen human cagital;

proanede mdusial madermzabion;
IEHpreVe phvemance;

cxpaitd digital transformation;
strengthen environmental =ustainability;
reduce regianal inegualities;

encoErage tinavation and rescerch,

Koy Priority Areas: Major seclors include:

edication;

henfthears;

sciencs and technology;
infFasinae e,
rerewable cocrpy:
pgriculture,;

digitn] ecemomy;
mdustrmal developmens;
public adimasisiration,

¥YY¥YYWYYYYYY 53 ¥YWY Yy Y ¥ry

Together, these priorities aim W improve national competitiveness apd qualisy of
life.

Cantribution to Sustuinable Development: Vision 241 suppacs sustainahle
developmment thraagh

inglasive sconamic growth;
socinl protection;
ervironmental conservalion
climate reailictes,
technolomical immavation;
mstitutional strengthening.

L A A

ls leng-term peispective encourages balanced development across all sectors.

35.1.2 Smart Bangladesh

Smant Baigladesh 2 Bangladesh's national dogital ravslonnation outialive, 1L
builds upon the achigvements of Digital Bangladesh while emplasizing
imteliigent techrelogies, innovation, digital povempnce, ond keowledpe-hased
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eecnomic developmient. The inifiative recognizes that digsizl monsformation 1=
essenbinl for improvimg productvity, p-1|.l1Ei|: pervices, compesitivenass, and
citieen well-heing.

Four Strategic Pillars: Smart Bangladesh 1s coommonly described throagh fou
milerepnnected pallers

Smart Citleeny: Citlzens eguppad with;
¥ digital lieracy;
= technalogical skills;
F mnovzlion un.p:lhi_]:l:lzx;
o lifelong leaming.
Smart Government; Public servizes hecome;
F digital;
¥ Iransparent;
= cfficeent;
¥ pcideen-centred:
= data-drivea,

Smart Economy: Economee translrmation emphasiaes:

= imnovabion;

entreprencurship;

Elzial imbustries,

ALTEOrTLATinn;

nrrificind ntelligence;
knowladpe-intensave prodocton

Bmart Society: Techielory improves:

L S,

cducation;

henkihcars:

ransportation;

pubhic safety;
emviranmeEnial manayeinent;
guality of lifie.

Hale of ihe Fourth Indoesirin]l Bevolofien: Smaerl Bangladesh encocrnges
edaplion af

Actificial Inlelfigence;
Ertemiel of Thingd 16T
Bobodice;

ABlockchain;

CRoq] Computimg;

Y¥YYYYY

¥

b L
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¥ Bip Dota Analvhies,
P Cybersecunty;
¥ Diglel Platforms

These technologies sirepgthen susisinable national development,

35.1.3 Bapgladesh Delta Plan 2100

The Baraladegh Drelia Plan 2100 is ane of the woarld's most commprehensive lonp-
e water and climate manngement smategies. The plan recopgnizes thal
Rangladesh’s geography makes it particularly vulnerable to;

flooding;

evelomes;

AYET ETasian;

drought;

salimity mirusion;

sen-tevel rise

YYYYYY

It shercfore Ficgratcs water resounce management, climate  adaptation,
environmienial conservation, and economic development within a single national
Framewark.

Major Objectives: The Dieha Plan seeks to-

ERELTE Waler Security;
strengthen climate resilience.
impreve flood management;
CinseET Yy EI:I.'IE:,’N!L'HH",

suppirt food seeurin;

predaete sustainabie priculure,
prodect coasial communities

TYEYYY YW

Etrategle Areas: Majo mvesiment priostics inelude:

Fver mandement;
coastal profection,

i bt waibeT ESEIEEEEICAL,
irTigation modemizatien;
fisaster msk redschon;

P prosysbem reslorlun.

A

These mitintives support sustzinable development over the remminder of the
pwcnly-first contury,
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35.1.4 Perspective Plan of Bangladesh

The Perspectve Flan provides the strategic fransewoesk for Bangladesh's long -
ferm secipecenomic development 159 guides national planing by establishing
brond development priorities that are implemented through successive medinm-
ferrn plans ansl secloral strategles.

Prierity Areas: The Perspective Plan emphnsizes;

eeobemie diversification;
indusirializaiion;
infrasmicture;

busman resowree development,
geienes and technology,
cavironmeninl sistainability;
regieain] developmiem

VY YN YY YWY

The plan enses pelicy conlituily aceoss sucopssive povernmnts and plading
periods.

35.1.5 Sustainable Development Goals (SDGs)
Implementation Framework

Mational Commitment: Banglodeshk was among the coumiries thal endorsed the
2000 Apenda for Bustainahle Development, The Govemmient bas inteprated
the 17 Sustmmohbe Development Casels o notiona! placming, bedaeting,
escdaloring, and instutionsl coordination,

Institutional Conrdination: fmplomentation mvolves:
EFVernmEnt ministries;

local government instiutions;

privade seclor asgantralions,

LIV ELEITLEE,

regcarch instituiions;

civil gociehy argnnizabions;

v lapment partsersy,

Multi-stakeholder colinboration strenpgthens SCHT mplementation

Monitoring and Evaloation: Maticnal mositoring systoms tack progiess
thirough:

L R R R

indicabors,
ctatistical databases;
peniadic progress reporis,

mstitutzonnl perfommunce reviews

b R R
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Evidence-based monitering suppons pelicy improvement

35.1.6 Oher Supporting National Tnitiatives

Bangladesl lias alss intodiced severa]l complzineatary progrannees that
suppart susiaieable development. Examples include:

Drgrtal Governmemi Services,

Bearional Adaptabion Plan (AP}

Mationally Determined Contributions [MTCg);
Renewahle Energy Policy,

Feational Enviroment Policy,;

Pvational Education Policy,

[CT Developmient Progromemes;

Commumity-Based Disaster Risk Reduction initiakves.

VY Y YWY WY

Together, these programenes stwengthen natiovs] resilience and stitutional
capaciy

35.2 Relationship among National Initiatives

Adthough each infiative has desdinet abpectives, they cotoplement ane anether.

Initiative Primary Foeus

“issom 204 Lemg-termn natianal ranslommalion
Sman Bangladesh Diipital transformation and maovalion
Bangladesh Delta Plan 2104 Water gecurity and climate resiliencs
Perspective Plan Sirmtegic national development planming
SIMG Framework Sustainable developrnant imaicmentation

Together, these initatives provade an integrated roadmap for Bungladesh's
fitiere.

35.3 National Initiatives and the Fourth

Industrial Revolution

The Fourth Industrial Revolufion serves 22 4 crogs-cutiing enabler across -all
mutiznnd nitiatives, Fxamples mclude:

LBk



A5.3.1 Artificial Intelligence
Support:

hanfthciare;

agneelioe;

education;

EAVETTIATIC S,
dignsler manapement,

YYY Yy

35.3.2 Internet of Things (1aT)
[miproves:

sabart citica;

walber mansagement;
CRCTEY Eysbems,
Irnnsportation,

35.3.3 Big Data Analytics
Sizengrhens:

paelicy plannimg;

climate forecasting,

henfincars;
public administration.

b A i

YYwy

35.3.4 Blockchain

Enhances;

public services,

land administration;
financinl imnsparency;
supply cham munagement,

& R .

35.3.5 Clond Computing
Supporis

= digital povertiment,
= pducation;
&  healihcars;
¥ husmesy mmovation,

These technologies accelerate sustaimable nationa] development
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35.4 Classroom Activily

35.4.1 National Strategy Analvsis

Sradents work in groups, Bach growp selecis ene natsenal mitlalive, Examples
include:

o W HME

A Bangladesh:

F  Bangladesh Delea Plan 2100;

B BIMG Implementation Fromewark

Each proap analysss:

[hjectives.

Pajor prograndtics.

Expecied auizomes,

Felevant Sustninable Development Ganls:
Fourlh Indusirial Bevolisbien lechnobsges,
Puosaible mplemnentaton clallenges.

b U8 L SR S

Giroups present thewr lndings (o the class,

35.4.2 Mini Case Study
Case Title: Integrating Vision 2041 with Smart Rangladesh

A dislziet adiminislrabion poepares 3 lang-term Jdevelepnent strategy alizned witl
Yigien 2041 and Sman Bangladesh. The plan includess expanding digital pabtlic
services, imprevvne school comnectividy, mirodecing Al-pesisted agnculniral
wilvimary sysiems, mulallmg solar-preerod povernment faecihizes, developing
climate-reslient mfrasirwciure, and sirengtbering dightal skills training Tor
yodg geapla.

Wilhin severad years, the distric! expesences improved pubhic secvice delvvery,
increased digial lteacy, storper apricaliura] productivity, preater invesiomant,
and higher citizen satisfaction,
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35.5 Chapiter Insight

Bangladesh’s natiomal development botatives demonstrate thal sustanable
developmicet requires & long-feemn dtratogic vision supported by effective
insriiutions, techpological inpovation, environmental stewardship, and inclusive
govemance, Vizign 241, Smart Bangladesh, Banglndesh Delta Plap 2100, the
Perspective Plan, und the autional 500 implementatian ramework collectively
provide an imtegrated seadsiap for achicving ccomemmic prosperity, sockal
nsglugion, climate resilicoce, and environmental susizioability. The Fourh
Industrinl Revalution stenpthens these mitizgtnees by providing advanced digital
technnlogies that improve pablic admmistration, mmovation, mfrastrocture, and
evidenee-hased poheymaking

Key Terms; Vision 2041, Smart Bangludesh, Bapgladesh Delta Plan 21061
Peripectve Plen, Suslizinabie Developinent Croals (S0405), Natioral Adaplabion
Flan {MAPF), HMNatenally Dewnmped Cosisibutiens  (NIDCs),  Dogial
Gowernment, Chmate  Resilices,  Long-term Development  Planning,
Enowladge-Based Eecnomy, Smart Sociesy

Reflectbon Questions

1, How does Vision 2041 relate o Hangladesh's bong-term
sustaialble-developineni anybitions?

2, What rale 15 Smart Bungladesh expected to play in nabional
transfonmaten’t

3. Why s Banglasdesh Defta Plan 2100 pmporiuat for lng-term
elomafe resilence?

& Haovae zre nationod ﬁz»‘crnpmmt sirmtepies conmected with
S immplementatnt?
5 How gan Feurmh Industmnl  Revolution  technologise

strenpthen  moplementation  of  oational  sestaimabibty
aitEives?

4. What inshiltiann] wranpgemenls are necessary o ensure that
Hangludesk™s  lomg-term plans  tmanslale ol measisable
oulesines”
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CHAPTER 36

Future Opportunities and Strategic Priorities for
Sustainable Development in Bangladesh

Hevany exemimed Banppladesh's majer netional initiatboes, we now meve o the
final analytical subsection of s chapler:

In thes chapter, we will explore Bangladesh's fobure opportunities in the areas of
grecn provw iy renewible emergy, digilal ransfrmodion, inmoyalion, human
capltal development, sustalnalle Indusirializaibon, climate resllience, bloe
ccomimy, crenlar economy, and Fourth Industrial Revalution technologles.
hipghiighting the simiegic prootities that can help the coumiry achieve its Tonp-
term sustamahle development vision,

36.1 Introduction

Banpladesh stamds a1 a critical stage i its developowent arney. Cher the past
fve decades, the country has demonsimated remarkoble propress in economic
growth, posverty reduction, education, bealthoare, agriealfum! produchvity,
desaster management, and digital trensformabon. These achievemsnts have
created a strang foundation for the ned phase of natonal development.

Howewver, falure [.n'l,:u.l;.imril:_'.r il dﬂ?ﬁld not anly On moint@ining ecommic
growth bt alse on addressing emergmg global challenges suck as chinmile
change, technologecal disroption, envioansental degrodation, demographic
fransfrmaiion, energy ansiion, and mereasing imlervationsl competifion
Sustninanle development therefore requires Bengiadech oo pdopt Forward-
looking sirzlegies that strengthen inpovidion, buman capitel, envirommental
austaisability, matitutmel ofeciivonea, amd toclnologieal readiness.

The Fourth Industrial Revolution presents umprecedented oppartumities for
Bangladesh v aceelerale melusive grooel teoagh aetileial mtelligence, dugical
techaologhes, pemewable crerpy, bivtechnobogy sman merufacturing, advanced
apricaliure, and mielligent public sdminisiration. I these opporunities ore
managed sirategrenlly, Bangindesh can build o resilient, knowledge-based,
grean, and ghohally compeatitive scanpmy,

This section explorss the major future opportunilies and strategic poorities that
can guds Hangladesh toward sustamable development durmg the carmang
dezabon
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36.2 Green Economic Growth

Futare eeonomis development shoubl ipcreassrgly emphasice green growib.
Green growth promoedes ccopantic cipapsios while reducing erviromsental
degradwtion and improving resource efficioney. Privrity areas inchede:

renewahls energy,

green manufachuring;

sustainahie constmcten;

BCO-LEUTIET,

green frankpostation;

covironmentally ficndly technofogies.

b T R

fivorm  growih  smmullaneowsly - supparts ccopmmee  competibveness  and
entyaromene ial protection,

36.3 Renewable Energy Transition

Bangladesh has considerable opporiunities o expand renewable  energy
Imiportant remewanle sources nclade:

solar smergy;

wind energy;

biomiss;

smtall-scale hydropower,
waste-to-energy techralopics,

Expambing reneswable enesgy will:

Ll 0 N

¥ mpTOVE EDCTEY ESUuTY;

¥ reduce greenhouss gas ermilsslons,

o deeresse depeirdence on maported fuels;
+  girengthen climate resilience.

Clean enerpy o2 expected to become one of fhe comtry's mast important
developaicnt priortica.

36.4 Human Capital Development

Knowledge and skills wil] become the moss valuable national resources, Faklire
prinrities includa:
guzlity cducation;
STEM educztion;
digital lileracy;
artificial istelligence education;
24
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o lifelong leaming;
#  vocabirmal Irzinmg;
¥ research pnd mnovabion,

Highly skalled human resources will ennble Bangladesh to compete m the glohal
knewledge scomomy.

36.5 Digital Transformation

[Digital fechnologics will inereasingly shape coopomic and aocial development
Bratepic priorities includs:

digital pulslic scrviees;
EmIACT cities;

igital healtheare;
nlme edecaton:
E-COrnEEe;

fmiceh,

digital entreprencurship

Y WYY Yy

Digizal ransformarion ecreases efficiency, ranspareney, apd inelesiog,

36.6 Innovation and Research

Innoeation will hecome A major driver of onfionni compesitivensss, Prigrity
investments melade:

*  umiversiiy research;
F o technology parks;
o oslariup ecosysieoms,
o Buginess incubators;
*  regearch funding,

=

Eniversity-industry collaboratton
Inncrcation . strengthens  productivity whike creating high-valee cmployment
apperunities

36.7 Sustainable Industrialization
Future tndustries showld combine:

nutamabiom;

artificinl mielligence;

rabsbes:

resoures efficiency:

¥y
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¥ clepner production;
¥ cicolar economy principies.

Industry £ technolegies will improve bodh productivity and sustaimability,

36.8 Climate Resilience

o limade udupl.:hu'n will remnam one of Bangladesh’s high:d prorihes, Fualure
invesimenis should cmphasizs:

resilient infrastnechure;
coastal profeciion,
digaster piepascdnes;
climate-smnr agriculiure,
ecoEystem resharation;
rhan restlence,

Clirnate resilisnce protects bath people ard the economy,

YN YYYY

36.9 Blue Economy

Hanygladesh possesses signifcanl manne resoirees wilthom the Bay ol Bengal,
The Blue Economy promeies sastzinable ase of ovean sesources for ecotemic
development while prodecting maring ecosyatems. Poteatial sectors mclude
fuaheries:

mariee Moteclmokege,

repewabls marine eocrgy;

msitime fmnspar;

coasial fowrsn,

offshore agussicltere.

YWYYYY

Responsible managemen? of manoe resodrces will create new ecopamic

apportuiiies.

36.10 Circalar Economy

Fusure development should mradually shift from the waditional linear sconomy
foward o oiroelar coonomy, Important strfegies inchede:

regyeling:

prosduet redesign;

rercanuizchunng;

EEpIs SEEVIEES:

sugtainablc packsping;

¥YYwyy
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¥ indwsral mymibiosia,

Circular ceoppmy praciices reduce wasie while tmproving reseurce efficiencey.

36.11 Smart Agriculture

Agnculiare will inereasingly adopt digitnl technelopics, Future prerifize
il uide:

precision fimming;

Al-nssisted crop manzpement,
sarart frrmgaiion,

agiiclivral drodusa,

gateliite monitoTing;

digitnl advizory services,

b A

Sman apricaliure strengthens food securtty while conserving ratural rescarces

36.12. Smart Healthcare

Healiheare systems will morensingly micgrnte:

bxlemedicine:

Al deagnosis;

wenrahle health technalopies;
electronie heslth neconds:

digital pharmracies;

predictive public health analytics

YWY YYY

These lechoologies insprove acceasibility and lcalihcare quality.

36.13 Good Governance and Institutional
strengthening

Lonp-term sugtainghte development reguires sirong instimtiong, Future priorifiice
inciude-

dgigiinl gowermance;
ITanspamemEy;

accounlability;
evidenee-based policymaking,
public participation;
evbersecurty;

regulaiory masdermizadian,

b R R R
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Effective governance strengthens public confidence and national resilienece.

36.14 The Fourth Industrial Revolution as a
National Opportunity

The Fouarth [edusizial Revolutson provides: ransfonmative opportunies across
evary developiment secion

36,141 Artificial Intelligence
Supporls

heenithicars;
agnculirs;
education:

masnufaciartng;

BOVEMMANCE,

36.14.2 Internet of Things (ToT)
Enables:

¥ smar cities;

o ommart fackacies:

#  smart apscealtune,

®  environmenial moniforing.

36.14.3 Robaotics
[mprovies.

b AR R

= munofacturmg;

B loguaties;

#*  |wcatihcare:

Fooagriculoers,
36.14.4 Bip Data Analvtics
Suppoita

*  polieymokimg;

¥ digasper ranapement;

3

=

ceanomic platning,
putlic health
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36.14.5 Blockchain
Etrengthons:

-
=
B
=

financiul services:

dlziial wdenlary;

kand sdministration:
supply chain transparency:

g 146 Cloud Computing
linproves:

=
¥
=
B

educatian;

brusiess;

leendihcare;
EOVETITE] SeTvices.

Together, these technelogies will shape Bangladedh's transition teward a ot
and sustainables economy.

36.15 Strategic Priorities for the Next Two
Decades
Ta achieve sustaimanle development snccessfully, Bangindesh should pricritiee:

TN YYYYYYYY

These

Strengthening quatity education and ressarch.
Acelerating renewable energy adoption
Expunding digital imfrasiructure,

Promsting inncvation and entreprensurship,
[maroving envirenmestal govensaee.
Enhancing climais resilience

Develepmg smart cihies,

Supparting susiainable mdusres,
Protecting biodsversicy.

Srrengthening institational cagaciiy
Reducing regionnl mequalitees,

Building glehally competitive bman capital

printifics  collecfively  suppon Viskon 2041, Smart  Bangladesh,

Ranpgludesh Defta Plan 2104, and the Sustamable Development Goals
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36.16 Classroom Activity

J6.16.1 Bangladesh 2041 Sustainahility Vision

Lradents work in growps. Esch group prepares a sleadeges visdon for Baggladesl
ity 2041 . The presentation should address:

Eutimcifmy.

Education

Healtheare,

A priculisre

Fonvarmomanenl

Smarl Clovernminl

Iedugtry 4.0 techipologics.
Sustainable Develaprment Goals.

b A I R Y

Epadents present bow Bakgladesh can become a globally competizive sustainalsle
natiamn.

36.16.2 Mini Case Study
Case Title: Bangladesh 2041 & Snrart and Sustalnalile Nation

Imngine Bungladesh m 2041, Public services are fully digital, renewable energy
aupplies 8 large share of oational elecincity, Al suppecs agscabiune  amd
healthcare, smar  vonspocation  redoces  congestion,  wiversitles  lead
innovation, industrics cperate with low carben emdissions, and coastal
cammunities are protected throwph climate-resilient imfrastrucowre, Cilizens
posacss stromg  daglial skills, entreprencurship s Nounshing, el pubbic
instiutions s real-tmme data o mprove decision-nsaking,

36.17 Chapter Insight

Bangladesh possesses sipnificant opporiunities 1o become ope of the leading
examples of sustainatle development amang develaping ceonamies. Contimped

invesimend 1o edocation, mnovalion, renewzble coergy, chmale reslience,
cegitel vransfommation, amd instibuitonal srengibening can accelerate inclusive
and environmentally responsible prowth. The Fourth Imdustrial Bevelution
provides poweriul techoologies that can enhance productivity, improve
governance, strengthen penlic services, and support evidence-based decision-
making. By altenimg these wehnological opporticsities with the priceiples of
suslatzable  developrent, Baggladesl cam bueild a prosperous,  resiliept,
knowledge-hased, and sustainoble future for present and futurs generations,
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Key Terms: Green Cireoath, Renewable Energy Transition, Haman Capital, Blue
Economy, Circular Economy, Smart Bopgladesh, Indostry 4.0, Climate
Resilience, Dhgltal  Tronsfoemation,  Inoovation  Boosysieon,  Baowlbedpe
Econoey, Sustdinable Futuse

Relectinn (Jueslionsg

1. Which seciors  offer the greadest opparfunities lor
Hanglclesk's Fotere sustonable growsh?

2 Why nre renewable eperpy ond gresn economic prowth
important sirutegic priorities?

3 How can human-capital development suppoert sustainable
technological transformabion?

2, What roles can the blue economy, cimeular sconomy, and
smatt agriculiure play in Bongladesh's fidure?

5. How can Fourh Indwstiial Revolution technolagics become
2 national development oppertunity rather then o source of
ineguality’!

G, What should Bangladecsh's five hiphest sustainahility
pricTities be for the next two decndes, and why!

Part V: Comprehensive Summary

By the end of this chapter, students should beable

=
=
=

'

¥

o

Explam the concepts al development and susiainable development,
DMstinguish between economie growih and sustainable development,
Desertbe the maor defigitions, chasseteristics, and principles of
suztainable development:

Analyse why sustainable development is essential in addressimg global
challenges such ox climabe chonpe, poverly, food sscunty, energy
security, water seareity, and brodiversaty logs,

Evaluaie bow sustamalle developrment can be implemsented b homes,
umiversities;  industries, apriculture, healihcare; businesses, and
govemment instkiians.

Asxews Banglulesh's propress, challenges, und nabonal mabialoees
related o sustainable developaent

Explain how Vislon 2041, Smart Bangladesh, aod dw Bangladesh
ettt Flan 2100 cantribute ta natonal sustainabilive

Evalunie the ransformative rake of the Fourth Indusirisl Revalution
in achieving sustainahic development
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¥ Apply sustainability principles to real-world problems through cnifizal
thinking, case unafysis, and evidence-based decision-makmg,
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PART VI: EYOLUTION OF SUSTAINABLE

DEVELOPMENT AND GLOBAL
SUSTAINABILITY FRAMEWORKS

Learning (hulconmes
Adier studying this part, students will be able to:

W
¥

LR

Explain the historical evolution of sustainable develogment

Deserthe fhe moor intemabional enviremmeenin]  comferences  and
agreernenls.

Apalyee the contzibeton of tee Unied MNations o susiainable
development,

Explnin the significance of the Brundtland Report (1987)

Discuss the R Farth Semmat (F992) anal Agenida 21

Evaluie the Millenmium Developmend Goals (MIGR) amd Sustninable
Drevelopren: Goals (SDG).

Expiain ihe Paris Apreement and contemporary global climate
EOVeTmAnNGE,

Amalyee Bangldesh's participation o miermational  sustzimabliy
imsiatives.

Ewvalaate how the Fourth Industial Revelution suppoms  glolal
sustainahibity framewerks

Farl Sirociore

b A G

Exolution of Sustainable Development

Mujor Galebal Environmental Conlerences

Millennium Development Goals (MIEs)

Sustaipable Development Goals (SDHGs)

Paris Agrecmient (2015)

Glebal Sostainability Framewnorks

Bangladesh and Global Sustainalility

Fourth Industricl Revolulion and Glebal Sustainalsility
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CHAPTER 37

Evalution of Sustainable ]]ETI‘.‘][IPI‘I‘]EIIE and
Global Sustainahility Frameworks

37.1 Introduction

Sustainable devalopment did not emengs as o singls concept overnight. Rather,
it ewalved gradunlly over mare than bwvo centuries in respomse fe profounsd seaal,
ecomarmie, iechnolagical, and enveremmental renslomnations. The wea of
balancaie coonormee development with cavironmental protection and social well-
being developed throogh & series of historieal events, scientific discoveries,
imernational conferences, eovironmental movememss, and  plobal policy
milEDbYEeR,

Before the Tndesinal Revalusion, economic aciivtics wers lanpely localized and
dependent on agricultuse, forests, rivers, and other notural resources. Although
enviromenial degradation ovearred in some regiois, 1295 impacts were generally
limited by relntively amall populations, low levels of induatrial preduction, and
skvwer rates of resgares consnmpion.

The [ndostrial Revolution lundamemally changed this selattonshin between
human  seciety  and the oatural envieament  Rapid  industrializazion,
urbanization, teehmalogrical innewvation, and population growth acealeratod
economit development but also intensified poliution, ressurce deplebon,
bipdiveisity loss, and envirommestal degradacon, These challenpes gradually
stimulaced global awarences that eéenomic growih aloae could med ensure long-
term humian well-being.

Throwghow the tweaticth  cortary,  scleitiss,  policovamabens,  cooOiigts,
environmenlalisis, and intemationnl erganizations increasingly recognized that
development  gshould nlegrede  ccomomie  prosperity,  secial  justics,  and
enverrommenta] sustumability, This renlization eventunlly gave rise to the modemn
concept of Sustainable Developinent, formally areelated by the Brundtband
Commbston in 1987 and later stiiutiosalized throwgh tee United Nations
Sustaimable Development Coals (STHGS)

Undeestandemg  uis historscal evolutor  helps  cxplain why  sustaisable
development hos beceme one of the mrost infeemial ghobal policy fameworks
at the terenty-first confury
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37.2 Historical Evolution of Sustainable

Development

The development of sustainabidlity tharking can be undesstood throagh several
historical phases.

37.2.1 Phase 1: Human Civilization and Resource
Dependence (Before the Industrial Revolution)

For thousands of vears, buanan soeoctics depended dieeotly upon naiore fos
survival, Economic sctivities primarily ingluded:

#  ngriculours;

Al

= foreElry,

e [ivestock Tarming,

»  handicrafs;

e local frade,
Commuriiies relied beavily on;

o feriile modl;

P freshwater;

= foresks, b

P biodivesadty;

¥ ceasenal climade patiems.

Although  enviromnentsl  degradstion  cccaswaally  occuned  dooagh
deforesiation, soil cragion, or avergrazing, the overall scale remained relatively
limited becaues

¥ populztions were minch smafles;

¥ indusirial produciion was mimimal;

¥ Iransportabon was slow;

¥ reseurce extnvchon lechnologres were less alvanced,

Muture was genemlly viewed as an abundant source of resources mther than a
systemn requining careful long-tetm management.
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X7.2.2 Characteristics of the Pre-Industrial Period
Economie characterialics incleded:

e subsigtence agoiculione,

v local production;

¢ limited intemational made,
»  [lahaur-miensive production,

Enviranmeninl characleristics inchaded-

B oretatively low carbon emizsions,

*  limitsd indusicinl polldion;

¥ dependence on renewnble nalural processes;
o |oczlized enveremmenial imprasts,

Social charmctenshcs moluded;

¥ rural settiemens;
¥ maditional knowledgs systemns;
¥ community-based resource manogerment

Although sustainebility was ot Ferminlly recognized. many traditional societiss
practiced resowrce  comservation  Farough o culfural porms  ond  imdigenous
knowledge

37.3 Human-Nature Relationship

Drtieg thiz perred. buman soceetics penerally adapied theor lestvles according
fo nntibral environmental conditions. Examplies inchade:

farming according (o seasonal rainfall,
cotserving forests for fue! and constriction;
profectime freshwater sources;

rulating agricultural land;

commAnELy managerment of GoTTman redorces,

YV Y NYY

Many trmditional practices reflected pnnciples that sre now recognized as
suslivinable resousce management,
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37.4 Limitations of the Pre-Industrial Economy

Despiie relatively low envimonmental impacis, pre-indusisial societes faced
alpmificant clallenges. These fnelwded:

by agriculisre] pradsciviiy;
frexuenl food shorlages,
lirnited heallhcare;

high maonmntity rates;

faw Jife expeciancy;

biedbed setemitefic knowledge;
glovw techpelogical progress,

YY ¥YWwW YWYy

Eeansmee dovelopment remaimed consirained by available netard resowrces and
mami| [abour.

37.5 Why This Period Matters

Understanding the pre-industrial periodd hefps explain an important lzsson of
sustainable development: Human societies have z2lways depended upon healthy
SEuE VRN,

Muoddemn susiainnbility does not seek 10 return to pre-industrial fifestvles. Instensd,
it wims by comnbing the henefits of modem lechnology with resporsible
enyiremmenial stewardship,

This fustoncal perspective demansirates that long-lerm prospenty reguimes
mnaintazmng the ceabepieal svsivms apon which all econamic and sockal activities
aitimately depend.

37.6 Relationship with Sustainable Development
Although the term "sustainable development” did not ved exist, severn] imporant
principies werne already visikle

P dependence upan ecosyElem services;

®  mesponsibie wse of natuml resources;

. comojunily pasiicijelion,

F |oop-term resourcs avadlbabiliny:

F  adaptation to énvirenmental comdiions,

These sdeas later became central conponents of sustainable development theary.

o7



37.8 Bangladesh Perspeclive

Befiore fndusirializabon, the termbory thal 15 now Bangladesh was lasgely &n
egrarian socicly. Ecoquotde sctivities centensad anc

rce cultivation:

fishbie,

river transparintion,

liveslock;

hamadicrabis;

foroalsy,

YYWY Ny

The counlry's extensive river networks, feriile (oodpiains, and seasonal
munsean climate supported agreeelioral hvelibeods (or cenuries. Tredalional
Fermute syaboms often relied wpan,

¥ weagpnnl cropping,

*  matral icrigation

« prpanic ferilizers;

¥ community water management.
Mamy of thees raditenal practices continue 10 mfloence sustaimable apriculbore
today.

37.9 Classroom Activity

37.9.1 Historical Reflection Exercise
Students waork an small groups, Bach group dscusses;

 Hoew dd people sumvive before modemn imdustry?

¥ Which natural resources wers mast imparant?

o OWhich traditional practices could suill conlzibiste 10 sustainatnlity teday*

o Which modern techaologies can improve these traditionsl praciices
withoat damaging the enyvironment?

Each group presents s conclasions w the class,

37.9.1 Mini Case Study
Cage Titke: Traditional Faroming ood Modern Sosteinability

A mural farming comommity has practiced crop rotation, rainwaier harvesting,
and organic composting for generations, Agricultiral scientists collnhorte with
local firmers o combime these iraditional methois with  selbiie weaihes
fosccasting, Alfmsed crop adwisery systans, and  precision dragalion
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technologiss. The resnft 12 higher crop productivity, impreved soil heabth,
reduced waler use, and preater ravhence o climate vanakiiin

37.10 Chapter Insight

The historeeal evolution of sustainabie development beging bong before tie
concept facliwaz formally defined . Eady human societics depended direetly on
natural ecosystems and often developed practical methods for comserving
cesenbtt]  resources, Althoggh  fhese  socicbhes  lacked modem scientibie
koowledge aml techivdopy, masy af their practices rellected principles that are
nora recegrized ag sastainabiliny nclading resource conservation, commmicy
panicipation. and adapeation 1o local envirenmsnial conditions. TUndersumding

this historical foundotion belps cxplain why sustainabie developmant sccks o
inlzgrale techiological progress wath responsiele stewasdship of naneral

pesourees rathes than reating ceonemic growih and cavisanmenial protection as
competing obicciives.

Key Terme: Pre-Indusiral Sociely, Matueral Reseurces, Subsdstesnce Apricaliure,
Ecosysten:  Services,  Traditioonn!  Bwowledpe, Resouree  Consesvation,

Communisy Beaouree Mapagement, Environmental Stewardship, Sustainable
Levehheods, Hurman-Mature Relationship

Reflection Questons

1. Hew didd pee-indusiral  secwetes depend  on natieral
resouces”

2. What chametesized dbe relationship between humans aimd
mamre before mdustrinlization?

3. What were the mnpos lmitations of pre-industrial econemic
awslems?

4, Why 15 the pre-imdustrial penad relevant by imdemstanding
mavdern sustainable deve logrent?

5 Whal lessons can confemporary sociebies lesm from
hrwlorical patierms ol reseurce uke?

G How does  Bangindesh's  aditopnl  bumpn-natbure
relatiomship contnhale o understanding sstamabalivy Laduy !
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CHAPTER 38

The Industirial Revolution and the Rise of
Environmentual Concerns

Hovanyp exarmmed the FE|I.I.|I-:I-:I1I5|'HE| between haman crvilistion end - nateral
posguices before mdustrialization, we pow move to the pext plass o the
hegmorical evolation of austainable developmeni:

In this chaples, we will expiors bew the Indostrin] Revolutien (late 18h b
19th ceniory) tansfermed coopomics, aceckeraled leclnologecal progress, and
deamatically improved prodectivity while simulsnecusty imroducing large-
scitle environmental pollation, mpid urhanization, ressurce deplesizn, amd social
mequahbies, These developments lxid the foundstion for the musdern
sustantabilily mavemment

3R8.1 Imtroduction

The Industrial Revoliton représents ope of the most significar fuming points
iy Human history, Beginning in Great Briteen during the late cighteenth cennumy
amel praduslly spresdog semss Furope, Morh Americe, and eventizally the resi
af the world, it furamentally transformed econcanie prodesiion, technological
inibavation, ransportation. wiben development, and social organization.

Before industrialcration, mest goady wens produced mamually in bofmes or small
wortkehops using sumple ool and homeae or spimal fabous, The Industoial
Bevolution introduced mechanized production powersd infinlly by water and
stenm, followed later by slectricity and petrolewm, Factories repluced traditional
coflage  indistnes, production  expanded  rapldly, and  intemational e
accclorated.

These Iensformattons  genersted unprecedented  economic  growth  and
srgmeficantly imgproved preductivety, Heing standands, scientific progress, and
techuological mnowvation. However, industialization alio inmeduced serious
environmgnial amd soecial challenges, Rapid explotiation of nafuml resources,
micreasing foesil fuel consumption, air and wader poflution, deforestntion, urban
overcresding, and poos warking comditions demunstrated that ecanomic growth
coald imposc substantial envaronmental and socaal costs,

The Indusirsal Bevolution  therefore marks  the  bogmamg of  modem
ervereamenial coreerss and provades the lstareal foundation o the emesgence
of susizinable developoeost
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38.2 What Was the Industrial Revolution?

The Industnal Revelubon refess e the perisd during sildch economaes shilbed
G manual, agricultore-teaded production o mechanlzed, factory-lased
Indwstrial preduction through technolopical innovation. The revolution began
iy Great Britain araund 1760 and expanded globally throughaut the nineteenth
cenbiry. Major lechnological mnovabions incheded:

Eleam engines;

mechanized fextile praduction;
trem il 38ee] mamulsctusing
railways;

sleamehips;

mcchanized miming

L o

These imsovatione ransformed productivity en an ungrecedented seale.

38.3 Major Characteristics of the Industrial
Revolution
Severn] chamciensbes distnpuish the Indusimial Bevalusion from carlicr perinds.

Mechanization: Mochines moressingly replaced momeal labour Mechanized
producton greatly increased manufacturing efficiency and outpat

Factory System: Production shifted from small workshops to lange factogies.
Factories centralized [abour, machmery, and rew materials, epabling mnss
produchon,

Lirbunizatinn: Industmol empleyment stracted millhong of peeple froom mural
areas to rapidly growing cites. Urban pepulations expanded dramatically during
the nmesieenih cenfury,

Technological  Innovation;  Conunuous  lecknologien!  improvamente
pocclented mdusinal growth. Seeenbfie dseovencs mereasmmply influenced

indusirial production.

Expunsion of International Trade: Improves! trunsportatian enahled indusines
to expand global markets.  Infermational  trade  became  moreasmgly
interconngoned

Paxifive Contributions of the Indostriol Revolation: The Indesireal
Bevelution preduced many orportant beaefiis.

Econemic Girowth: Indistnal production sigmficantly mereased  national
imcome and wfernatzonal wade, Many commiries experienced sustaimed seommnie
Gxpansiat,
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Employment Cipportunitics: Fociories created new emplaymen: oppomunities
Although working condinens were often difficult, industriabization expandad
WiLEe Ermpioyrmemnl.

Technolagical Pregress: Industrinlization shmulsted moovabion s
engincering;

Irapsporiation;

comouncablion;

s s,

medieine.

Y¥Y¥¥oey

Many modem technelogies sogimated during this period,
Infrastruciure Development; Governmends and prvaie mvesters developed;
#  roilwaya;
F o pos;
= mnds
= ranals:

= plecoicity gystems.
Infrastmcture improvements supporled long-lerm coonomae development.

Impraved Living Stundards: Over time, industmalzation contribuied to:
#  higher incomes;
» improved transporiation;
> preater product avatlability;
¥ adwances i healibease;
# mproved comprasication.

Adthough hemelits were ool egually digisbeted, bving standasds genenalby
improved b many sockelies,

38.4 Environmental Consegquences of
Industrialization

Despite s ecomomie  benefits,  mubustrinlization  produced  signifieant
environmenial impacts,

Air Pallation: Factories bumed Targe quantifies of;

# coal;
Fowiond;
®  later, petroleamn.
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Emoke and industrial emisssons reduced pir quolity and contribated o
respratory diseases.
Water Pollution; [ndusirial focilizies frequently discharged untreated woste inw

rivers and lakes. Water pollution domaged ecosysiems while threatenmg public
health.

Deforestation: Tndueirial expansion morensed demand for
birmbes!

pgnculiural land;

muning nelmvities;

wrban development,

b i e

Forest cover dechined in many reglons,
Fassil Fuel Dependenes: Industnal economtes became increasingly dependent
upom:

*  oal

= ool

= matural pas

This dependamce lates became one of the primasy causcd of précihonse pas
ETISSIOTE,
Resoares Dopletlon: Iidoetrial produciion dramatically increased extraciion of
o omrierads;
#  metals,
#  forests;

F o freshwaler;
o foesl feels

Unsustnmakle rescurce use mized concerns regarding long-term environmental
sustainability.
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38.5 Social Consequences of Industrialization
Inclusdralizaven alo prodieced major socnl changes,

Rapid Urhanizafion: Cides expandesd rapidly Many  indwestral  cities
experienced:
P oovererowding;
¥ inadequale sunsiation,
¥ poar hausing;
#  discage sutbreaks,
Urban planning siruggled fo kevp pace wilh populaiion growth
Labour Conditions: Factory workers oflen expenenced;
long working hours,
umaafe workploces;

lory wapes;
child labwusz:
limvited Tegal prodection.

Y YT Y

These condiismms lnter contnbuted b lxhaur reforms;

Feonomic Ineguality: Industrialization gencrated substantinl wealth but offten
witdened income disparities. Social meqoality became o mpodiant poalicy
=t [ |

38.6 Emergence of Environmental Awareness

By the late nineteenth ond early twentieth centaries, scientists, policymakers,
and cilizens merepsingly recopnized that indesimal development conld not
continue indalinilely withoul enviranmental comrsegquences, Growane conosms

i hueled:

¥ polluted rivers;

F o declinmg lorests;

7 unhealihy wrban covironments,

= digeppearmg wildlife;

P inefficient resoutce use
These coacermns pradually stimubated environmenial movements, conseryalion
efforts, and enviranmental legislaion. They alse encouraged the search for
rl.l:'l.'r.-]upmml modaels thal balzneed econrme progresd wath  envirarmental
protection,
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38.7 Industirial Revolution and Sustainable

Development
The Idusicial Bevoluwitom proveled bwa imgpariant lessens,

First: Technolemeal inmavation greatly mmproves productivity and human well-
bey.

Second: Ecomamic prowth withoat enviraomental responsihality creates setious
lomg-term problems. Madem sustsinuble development therefore secks o retam
e benefits of industrizlization while reducing s envirommental aisd social
Coas.

38.8 Industrial Revolution and the Fourth
Industrial Revolution

The Fourh Indusimial Bevolutsen differs sipnificantly from earher indhestnal
ravoditiens, frstieadd of relying primanly upon;

= pleam power;
= ool
= heavy machineey)

it mereasingly emphasizes:

artificinl mielligence;
renewnhles energy,
st manulzciuning;
polsHics,

Emternet of Things:
cloand compating;

big datu;

sustainahie produsion,

L L R

Inclustry 4.0 therefore prsddes appariunities b oYercome many envirommental
chalienges crvated durmny eardier mdusinalizalion
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38.9 Bangladesh Perspeclive

Incdlusinalizaven  has playsd a cemisal role i Bangladesh's  econemic
tranaformation. Major industrial ssctore melude:

o ready-made grmenis;

»  textiles;

v pharmacesticals;
n  [eather;

#  chiphuilding,

n fpoud procesime;
informabion chmolopy

Indusirial development has ponaaied cmploviment and eaport canmngs bl las
gleo crcated challenges inclading:

imduasiral wasbewaler,
air polliction;

epergy demand;

earlid wrasle;
pocupational saley

YyYw Yy

Rangladesh = increasingly promating:

green factarics;

eleaner production;
renewithle energy;

erengy elficoency;

digiial manwlacturing,
rustainabic industrial policies,

LSS S L CE

These inittatives align industrizl growtl with sustamable developrient,

38.10 Classroom Activity

38.10.1 Comparing Two Industrial Revolutions

Students wark in groups. Fach proup preparse o comparison betwesn:

[nduestrial Revolution {18th Cenfury) and Fourth Industrial Hevelution
{21st Centory): The comparizon should mclude:

Techaologies

Ensrgy sources,

Ecomamic impacts.

Enyirommentzl impecis,

b L i
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¥ Emplovment,

¥ Bustwnability imphications.

Groups presant their Gndings 1o the closs,

38.10.2 Mini Case¢ Study

Case Thie: Transforming & Traditional Factory into an [ndusiry 4.0 Smari
Factory

A mmanulactusing cormpany established i the 19800 relied keavily an-coal-lred
boilers, maiual produciion processcs, and paper-based manapemcnl aveicms.
Rising energy cosis, sincler environoeeninl repulations, and infernational
cusbommer expectations sncourged the comipany o mesbermize 1bs apemtrans, The
lzctory imbroduced solar enengy, Al-assisied quality contred, loT-enabled energy
montboeig, mobeix producton svslemss, digelal supply cham managesment,
wastgwnter reeveling, and predictive mairtenancs,

Within five yesrs, the company schbeved siprificant rediocbond it eoengy
consumption, carbon emissions, production waste, and operating cosiz while
improving productivity and miemaiicnal competiiveness

38.11 Chapter Insight

The Industrizl Rewelubon frunsformed beman covilizabon by introducing
mechanized produciien, teclaological mnovation, and wspaeeedentod coomemic
growth. Howeve, it alse revealed the envooamental ded social cogts of
ancantralled industrial exponsion, including pollution, rasouree depletion, urban
overcrewding, and mequality. These experiences lad the mtellectual amd policy
Foandalions - for the modern concepl of susizinable developovent. Today, the
Fearl: Indwstizal Revolution offers an oppormauty to preserve the benefits of
industrialization while addressing it historical shorcomipgs through clean
fechnologics, renewnble energy, diginl maovation, snd mesponsible resource
InanAgCmend,

Key Terms:  [Industrin]l  Revolution, Mechanizafion, Factory  Syskem,
Urhanization, Industnafization, Fossil Fuels, Air Pollution, Resource Depletson,
Enviranmental Degradation, Indasticy 400, Smant Manofaciunng, Sustainable
Industeial Devebopari
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Reflection Questions
1. Howe did b fndusenial Resolution transformm ocomotic
production and human society?

2. What were the major envoronmmental copnseguences of
industrialization?

3 What socal problems sccompanped  sapld  Indigeral
development?

d, Why did industrizlieation evenlually contribule 1o the
cmergence of covironmental awarcness?

5 How diess-the Fourth Industrial Revolooon dalfer from

catlier ipdustrial peyvolulons 0 femss of  sustainahalily
appartuitiss and risks?

4. What lesgond from hestoneal induatnabizates  shoald
Rangladesh consider in its cwrront industrial doveloprment?

3]



CHAPTER 39

Early Environmental Movements and the
Emergence of Global Environmental Awareness

Hevany exammed bow the Indoestria] Revolution irenglormed economies and
gave pse o environmental cosicensd, we now move o the pexl atape in te
evolutien of sustainability thinking:

In this chapler, we will sxplore how solentiflio disoovenes, conssrvalion
mvetnents, cevironmental arganizabions, landmark publications, and growing
public awareress during the late nineteemh and twenticth censurics laid the
imfeliectizal and pafiticn! foumdations for madem sustninable development and
ilernationzl envirommental FOvemminee,

38.1 Introduction

The Industmizl Rewelubon deamatically sccclesated ecoaomic growth and
fechnological irmsovasion, bat it alao intensifed enyironmental depradation on an
unprecedented -scale, By the late ninetcenth pnd carly twenticth centurics,
ingressmg wr pollution, contammnated overs, deforestaiem, declming wildhie
populations, and deteroratig urban livisg corditions had becoms visible across
many industrialized coantries. Scientiste, writers, policymakers, and concemed
citizens pradualiy realized that envirormensal problenss were no lopper isalated
Iocal isswes bud represemted brvader thrents to heman heafth, ecoramic
development, and ecological stability.

This growing awareness marked the bepmming of the modern enviranmental
matvement. Intkally, corservalion eflarts [oowmed an prolecting forests, wildlife,
end natural landscapes. Ower  Ume, sceotific rescarch  revealed  dhat
cnvionmentzl degradation affected climate, Biodiversity, public health, food
security, and economie development Consequenthy, emvironmental protestion
md.uu.il.],l evolved fFom a comservidson pssue min oo essenfial campanent of
nudione] end inlernabionzl development peley.

Durmg the twenticth cennary, miluential scientific publicabions, enviranmental
argunizations, public campaigns, and mfernationad coopersiien signilcaniby
atrcapthened plobal eovizammental awarcocss. These developments Lo the
imielicersal and institufienal foundations  for the concept of sustainable
development thos emerged during the | #His,

FIU



39.2 Origins of the Environmental Movement

The muclesn everenmenial movement developed eracdually 0 respense o
abgervable covivonmental degradation, Early coacems focaged on:

forest destruction;
wildlife decline,
polluted rivers;

perar uran sanitation;
indusirial smoke;
inAnde drinkme wiler,

YYWYNY

Scientists nnd conservationists argeed that continued environmental destrizction
wald threaten bath homan well-baing and coomorme prosperidy, These concems
encoaraged goventments e inbroduce some of the firsl enveonzsental prolection
lawe,

39.3 Early Conservation Movemeni

The earliest environmental mitinitves emphasized the conservasion of naberal
pesaurces. Major prontes meladed:

#  prdectng forests;

conserying wilidlife;

priserving national pariks;
reglating hanting;

profecting freshwater resourzes.

b e

The conscrvation movement recogitized dhat matural resouress were Dot
uolimited snd required careful meppgement. Many coonimies  esiablished
nntini] parks and profected areas duning the Iate nmeteenth and enrly twenbeth
CERLIEEL,

39,4 Scientific Contributions to Environmental
Awareness

Ecientific research played & crucin! pole in strengthenming environmesncal
awareness. Researchers documented:

declinkng bodiecesity;

water pollution,

mr pollstion;

wul eraxian:

eeosyatem depradation;

YYYyYy
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¥ public health impacts,
Sciendific evidence incrcasieply demonstrated that envirenmental depradabion
directly affected ecomomic development and human health, Environmental
science pradually emerped as an importand acndemac discipline

39.5 Growth of Environmental Organizations

The tweoticth contury witicsged ke catablishment of unerows asganizaiions
dedicared o cowiponmesial prodection. These organizations promobed:

enviconimental education;
COREErVETIoN PR
ecieniific regearch;

punlic pamreness campaiens;
envirarmentnl polhicy reforms

b o

Their activities heltpad place smdronmental issues an nufiannd and intematianal
political agendas

3%.6 Landmark Publications

Zeveral  dafluential  publicapons  mapsformeed  poblic understandibig of
environmienlal issuss. These waorks hipghlighted the relationships among:
imdissdrsal izstion,

pollution,

bindiversiby

busrian Reafih;

resource depletion,

YYY YW

They demonstrated 1hat environmental degradation resulied primacly from
unsustainuble puiterns of production and consumplion, These publications
acoaraged governineis o siengihen envoonsnmdal legeslation and research,

38.7 Expansion of Public Environmental
Awareness

By the mid-toventieth cennury, environmental pretection had become an
importand public ismme, Cilteens incrensingly demianided;

¥ cleaner pir;
F safe drinking water;
B pellutien control,

ki |



¥ wildlife prosection:

F  healthier cities;

¥ orespomsthle indusinial practices.
Enviranmeninl education 2lso becams increasingly smporant within schaols pnd
universilies, Pihlic parbicipabon gradundly became un essenimal slsment of
cnvoonmesial governance,

39.8 Environmental Legislation

Covermments began miroducing laws te regulate environmental mapacts. Majos
policy areas included:

it pollstion contral;
water quality protechion;
wasle mimagement,
chiermcil safely:
wildlife gonscrvation,
forest prodection,

These legal frameworks ¢stablished the fowndaion for medarn covironmental
BOVEIMARDE

Ll . G R U o

39.9 International Cooperation

Environmental problems increasmngly crossed mational borders. Examples
mcluded:

Foiranshoumdnry air peliusien:
= omarine pollution;

o deelining biodiversity,

¥ chared river sysiems;

B prmospheric pollution,

Countrics  fherefose  recoprized that  eoviromnental  challenges  requized
international copperation rether than isolated national action. Thia renfization
evenfually led to global environmentnl conferences argomzed under the United
Malsns.
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39.10 From Environmental Protection (o
Sustainable Development

Inztially, ervirommental mevernents focwssd prunanly on probecting nafure,
Gradually, policymakers recogiized that environmental protection alone was
meaflicient. Environmental sustainability also reguired:

eeonenie developoveit:
poverty reductisn;
Lechnalogical imnavatian;
socinl jestice;
responstiie governonce

YYYYY

This broader understanding eventually evalved inte the concept of sustainable
development. Father than wreating development amd envirenmental protection as
competine ehjceilves, sustaimablc development sought o megrate thent.

3%.11 Environmental Awareness and the Fourth
Industrial Revolution
Medemn digital fechnologics significantly strengihen envirenmental protection,

39.11.1 Artificial Intelligence

Al suppoats:
o polluton moaitenng;
#  wildlife conservaiion,
= climate modelling;
F  environmentnl sk assessment

30112 Internet of Things (1eT)

Sman senser: comiinuosly monion

o quality;

B water quality,

F  forest condditions;

*  indusinal ermissions

Begal-time cavirenmenial monitorine improves decision-making.
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39.11.3 Satellite Remote Sensing
Satellites mpaitos:

¥ foresl cover,
Fooplacier changes,

#  land depradation;

F  peesn conditions;
 plodiversly habalaty,

Satellite technobogy provides contimueus glebal environmerial observation,

39.11.4 Rig Data Analvtics
Lasge environmental dalzacts improyve,

chemale rescarch:

Cee LR AnLE ],
digaster preparedness,
ervirarmnental pelicy evaluation

b

39.11.5 Bangladesh Perspective

Eovironmental awareness has cxpapded significamly in Bangladesh dusing
recent decades, Maior environmental prioritiés inclads:

fver conservabion

air polletion rediectiog;

plastic woste manapement;

eonstzl ccosystem pratection;

Biodivessily consecvation;

clissate adapration:;

suatainabic urban development.

Covernisient agencies, universiies, non-governmental orgstizations, aid bocal
crmmanitics  inceesingly  collaborste oo coviremmandal  education,
conservation, and snsw@inoble resource manngernent, Growing public awareneas
has. strengthened support for sustaimanle development mitialives aomes the
cimunlry.

¥ ¥ YTy
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39.12 Classroom Activity

39.12.1 Timeline of Environmenial Awarceness

Siadents wark i grewps, Bach proup prepases & bieehine illusissbne the
evahnticn of ecnvironmental awanenesa. The fimelineg should inefwde:

Early conseryilym movemenl

Gl of environmental science.

Public swareneces campaighs.
Environmentzl legisldian

Intermnational copperabion

bodem degital coviranmental techralogies.

¥Y YRy

Groups explam bow each stage contriboted to susainable development,

39.12.2 Mini Case Study
Case Title: Restoring an Urhan River throngh Community Participation

A rapidly prowing city cxporiences severe rivier pollutiea caused by indistreal
discharge, heaschold waste, and plastic pollution. Local  govermment,
aniversities, envirenmental orpamizofions, businesses, ond  compuanity
volunteers collahorate o restore the river. The project combines public
awaATenEss  campaigns, strcler emvironmental segulatians, JoT-based waler
quality monitoring, Al-assisted polldion enalyais, wasie reeyeling programine,
and commuanity clean-up mitiatives,

Wb several years, water gualidy mproves, biodiversily begis o recover,
recreational spaces are restored. ad public pamicipation in emvironmental
Protection mereases,

39.13 Chapter Insight

The early enviroomental movemenl transformed public undersizndang of the
relatronship befween ccopomee development and ctivironmental prodecton
Throwgh  scientific  research, conservation efforts, public  pamicipation,
envitonmerial lepislation, and  iniermaisonnl  coapembion,  epvironmental
pratection grcually beceme & glohsl policy prionty, These developments
created ke inlelleciical, insistational, zmd pelitical Toundsiions for sustamalsle
developmient Today, the Fouith Industrial Bevelation furthes strepgthens
environmenial governance by providing advanced technofopies thai improve
mmitoring, scientific research, Tesource management, and evidence-hased
decisiom-making.
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Key Teems: Eovirenmentol  Movemeat, Conservation,  Ervironmentcal
Awnrepess,  Emaronmental  Governance,  Hiodiversity  Cemservadion,
Enviranmeninl Legislation, Foblic Parbcipation, BEavironmenlzl Montlonmg,
Ecosysien:  Frotcction, Eovironmental Bdecation, Sustaisble  Rosouico
Muonngement, Environrmental Policy

Helection Questions

1. What lacloms condobutcd o the cmergeoce ol carly
envrrodmmental movemenks?

2, How did scientific research and landmark publications
inlluence pubhc envisonmentol awareness'’

3 What role did envireamemanl organmations play m
frunslormimg environmental concerns mto pubbic policy?

= Why did emvironmental legisiation become inoreasingiy
important durng the twentieth century?

5 How have digital teckmolepgice chonged copiemporary

envirpmmental swzreness and activiem?

4. How has coviropmental gwarcncss evolved in Bangiadesh?
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CHAPTER 40

Major Global Environmental Conferences

Hawving examined the histonen! evaluton of envitonmentn] awareness, we no
miove 1o e Tt omajor infemational milestooe in global  erdlroninental
BOYCITIANC.

In s chopler, we will cxamine why the Stockhholm Conference of 1972
widely pepanded ag the fiesi global environmental sumedl, how 1§ nfroduced
environmenial protection into the international political agenda, established key
prineipies of intemational environmental cesperation. and faid the foundation
far modern sistnmable development and global environmental governance,

40).1 United Nations Conference on the Human
Environment (Stockholm Conference, 1972}

The United Matlons Conference on the Human Enviromment, copmioaly
knowm pe the Stockholm Conference, was held from 516 June 1972 in
Stockhoelm, Sweden, 11 wns the first major infernasional conference crganized by
the United Matons that focused exclunvely an environmental issues and their
ritlatzonship with haman develapment,

Prior bt the Stockbholm Conferemce, envitonrnendul ];r:r-.'lhi:r.ns sch o% ar
pullubion, waler pollution, deforesiztion, industnal waste, snd odiversity lags
were geoerally wiewsd a8 domestic concerns to be addeessed by asdividual
counimies. Howewer, seientific evidence increasingly demansirated thal mmny
environmenial -challenges transcended pational borders. Pollution tmvelled
poriss counlries throegh i znd waler systems, sosans connecles] scosyslems
worldwide, and the degradation of sataral sesouress affeeted global coomomic
and social development,

Recogmizne these emerging challenges, the Unied Natbons convened the
Stockhelm Conferenes 1o enooutage ndernational coaperation in profecting the
environment while promating  bumon well-being and economic progress
Adthough the term "Sustninable Develapment”™ had not yel been formalby
imraduced, the conference ssinhlished the philosophical and isatiutional
forandations upon whach he concept wowld later develog.

For this reasem, the Sockbolm Conferenee 15 widehy regamded s the bogpnming
al moderit global covironmaital govetmanee.
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40.1.1 Historical Background

During the 19508 and 1960s, raped mdusirialization and ccoromic expansion
prodeced significant environmignial problems, Major copeems folnded:

indusirzal acr pollutio,

contaminated rivers and lakes:

marioe pallution;

hefivreslation;

pxcessive poaticide use,

bogs aof wildiifs;

urban environmental degradation,

Sctentifle studies increagingly Haked covieonmental depradation with public
health, agriculiusal prodaciivity, and cconomic sustainability. Public awareneas
alse inereased through epveronmental campaigne, scientific publications, and
conservation mavemens,

Y Y YN YN

These developments convinesd the United MNotions that ervironmental
pratection reguited coordineied indemational action,

40.1.2 Why Was the Stockholm Conference Organized?
Several important factoss motivated the conference

Rapid Indesirialication: Indesoial  growth bad  bnproved  econeaic
productivity but also gescrated:

o polludion;

e respusee depletion:

#  hazardows waste;

o peasyitemn degrmbshon.

40.1.3 Growing Environmental Awareness

Scienticss warned that continued environmenind destmoction could threaten fukirs
developmmenl.  Fnvironmentn]l profection became an meressingly  eopartunt
politlcal issuwe,

Transhoundary Environmental Problems: Many environmental challenges
crissed national beundares, Examples incladed;

= marine pallution;
® neid rain;
e shared pover pollution
= ptmnsphenc pollution
Inicemational cooperation therefore becamic cascatial,
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Huoman Health: Pollotion increasinghy affectad:
#  drinking water;
e food safety,
s respimatory health;
e public sanitation.
Enviranmental quality bocame recegnized ag o public bealih issue
Meed for Global Cooperation: Moo osingle country could splve  glabal

envirommental challenges  medependently. Interpmbonal  msttcbons became
neceszasy (o covnbinated actpn

40.1.4 Main Objectives of the Conference
The Stackholm Conference pursued several major objectives. These included;

* improving global enviranmental prodection;

*  premelig ntemational envisonmental coopeiation,

» imtegrating envirenmental concerns into development planning;

o crcowraging reaponsible ressarce manapement;

o prolecting hurmsan bealih;

# cirengthening scientific research;

= meressing envirenmsenial elocaton;

s promoting enyvironmental lemslation
These cijectivies significently mifloeoced fulure ilemational envitonmestal
policy,

40.1.5 Participation

The Seeckholm Conference broaght ogether seprescistatoves from asoutd tie
world, Participania ineluded.

e national govemmenis,

v Limated Malions agencees;

& eeientific organizations;

s mternational experis;

e ppvirommenind organizaiions;

v puhoymakecs.
Maore than one handred coanoizies panicipaied, demonstrating  gErowing
nbernational comoern regardmy erdmomental 1asses
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40.1.6 Major Outcomes of the Stockholm Conference
The cenference prodeced several hisforic oulconsds.

Stckholm Decliration: One of the conference's moad sigoi lcant achmevements
wia the adeption of the Slockbelm Declaration. The Declaraiion confained 26
guiding principles conceming:

*  eowvironmental prodection;

e buman nghts;

& patural resource managemient,

*  inlemationad cooperation;

# custainable nse of namml resaurees.

[t emphasized that human Bedges have Boily

Foothe npght teod hezlthy emdronment,
Foothe respoasibality to protect oL

This prnciple later becarne ane of the comerstones of sustzinahie development

Action Flan for the Heman Esvironment: The conference adopied an
international action plan contuining secommendations relating to:

®» envicoomenind pssessment;
& crrvironmental mansgement,
miemationnd cooperticn;

& pnvironmensal edugcation;

o welendtlic research.

The Acton Plin encouraged countries o strengiben matioral envirommental
msfiiubions

Estublishment of I'NEF; Perhops the most important instifutional achisvement
al fhe Sinckhalm Conference i the establsbmeni of the United Matinns
Environment Programme (UNEP) UNEP becamse the prmcipal Umited
Mateons organization responzible for

*  envionmendiad moniiorg:

s envirommental research

& nternational envireamental cooperation,

= erviconmental poliey suppor;

# custainabic resource managemcnt.
Today, UNEP contmues b play a central sole m global cevironmental
BOVLIRABEE.
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Environmental Education: The conference smphasmized the importance of
edlucatmy citizens whoul emvironmental prnLﬂ:I;inn. It encowraped povemments
o mAegre environmental educolion mio:

e aghooks

= pmiversitiss;

e profesoaonal trainmg:

= public PRNrETSss ProgETammes,
Enviranmenzal education later hecame an important compopent of Education for
Sustainatle Development (ESD

Iatermaticnal Envircnmental Cooperatlon: The Steckholm Conlferencs
demenstrated that eovirommental challenges require eollective internaticonal
wchion, Countries agreed f cooperate through:

s information sharing;

e seicniific collaboration;

»  echnobogy exchange;

& epvironmenial agresments.
Thia spint of coaperatson conbikes o mfleerce migmatianal environmental
diplomacy.
Rignificance of the Stckholm Coenference: The Steckholm Confenece
uansformed plobal thoiking o several inporant ways.

Environmental Tanes Became International Priorities: For the Gl tone,
emyarenenemial proteciion hecame part of the hiemational politeal apenda.

40.1.7 Environment and Development Became
Connected

The conference recogniced thal esviconmental prolecton  and  ecotaniic
developmest should not be considesed separately. This relazionslip later evalved
it she concept of susizinnble developmenit.

40.1.8 Strengthening Environmental Institutions

Many counmnies estallshed.

miristries of environment;
ervironmental prolection agenciod,
cervironmenial faws;
erviranmensal moniormg systems

WO
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40.1.2 Foundation for Future Conferences
The Socklolm Conference direcily influenced later global initdatives mcluding:

Bruriftlund Caommmssian (1987}

Beo Barth Sumeaniz (19525
Tohaneesbarg Summit {3002

Rio+ 20 (20120

Nushuragbie I'.'I:'.'e!nprn-enl Cinals [2F15],
Farls Agreement (2015

¥YYYYYY

40.1.10 Limitations of the Stockholm Conference

Despite its historscal impornnce, the conference alss had limitations, These
included:

¥ limited participation from some developing countrics;
¥ absence of legnlly binding environmental obligations;
B Hrired faneial mechanisms for onplementaton;

#  relatively weak enforcoment asranpcinents,

Meverthefess, the confesence swcooslfully mitiated global eavironmental
BOVEIEABCE.

40.1.11 Stockholm Conference and Sustainable
Development

Alhough thie phrise "Sustainable Developinent™ had pof vl been formally
introduced, the Stockhalm Conference cstablished several principles that later
became fundamental to sestnmable development, These meluded;

reapengible rosource managemeid,
intermationnt coopeEraion,
erviranmental protechion;

husman wefl-being:

errvironmenial education;
lotig-term planing,

The Brondiland Commmszeon leber inlepraied these adeas iote the formal
definitkon of sustainable developmenl

YWY YYY
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40.1.12 Stockholm Conference and the Fourth
Industrial Revolution

Medemn technologies pow soengihien many objsctives firel discusaed i
Stockbelm

Artificial Intelligemes: Supponis:

#  environmeniol maniionmng.
*  pollufion prediction;

= phmate pnelysis,
Internet of Things {ToT ): Monitors:

B oor gqualily;

# water quality,

#  indusiriol emissions,
B ownste management

Satellite Orbservathon: Provides ghobal monitoring of:

= foresi;
T
= placiers;
B biodiversity;
Foolamd use
Rig Trats Analytics: Improves:

= eovivonmental policymaking.
= dispster forecasting;

¥ chrnale adaptation;

#  sustainahilily asdessment,

These fechnologies significantly enhunce global enviranmental governance.

40.1.13 Bangladesh Perspective

Although Bangladesh had only recently achieved independence before the
Sockhelm Conference, the principles esigblished dunng the cemference have
stromgly influenced the country’s envirenmental policies over subsegquent
decades, Today, Bangladesh has developed

enviranmental protechon lepslaton,
erviranmental fmpact pasessmenl procedured;
clizsate adapranion siratoges;

Bicdivesaity conservaiion progrommes;
rational ervirarmental instisutions;

b
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¥ wustainable  development  policies  aligmed  wath  imbernational
COmmitments
The couniry's paticipation in leder United MNations environmenial agrecments
reflects the contimumg influsnee of the Stockbalm Conference,

40.2 Classroom Activity

40.2.1 Stockholm Conference Policy Analysis

Stadems weak i groups. Each group analyies one magr outcome of the
Stockholm Conference, Possibiba topics include:

Sreckhobm Declaratio,
UMEF.

Environmental Education
International Cooperation
Envirommenial Lepaslsiom.

b, 0 . i

Ench proup explins how its assigned lopie continues o muence sustuinakle
development laday,

40.2.2 Mini Case Study

Case Title: From Stockhalm to Smart Environmental Governunce

A developing country cxperiences severe air pollufion, ives contaminaiion, and
rapid wrban expansion. Inspired by the principles established at the Stockheln:
Conference, 1he government crentes a nabional erarommental protechion ageney,
imradoces  cnvirommeninl | mmpact  asscssmonils, - strenpihens  enaronmental
legislution, and adeopis Al-based s guabily memibenng, loT-enablod wales
minitoring syateme, satcilice forest observation, and digital ewvirommestal
repoming platiorms,

Wibin several wears, pollution mopioring inproves, covirnmenial data
becoms publichy accessible, enforcement becomes more sfective, and public
participatien in environmental protection moreases
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40.3 Chapter Insight

The Steckholm Conference of 1972 marked the beginnme of moden
imteriiational  cpvitommesntal  governance. It tansformed  cwvitomnestal
protection from a largely domestic ¢oncemn info o shared global reapenaibility
and established key principlzs of infemadigon]l ceapemtion, enyironmental
educaizen, scientific retemrch, and instintional development. The creation el
UANEP and the adoplaon of the Stockholm Declaration provided the nsstitstional
and philosophical foundations for Larer milestones, incleding the Brundilond
Report, the Ban Earth Sommis, the Susinnable Development Goals, and the Parz
Agreement. Today, the principles mtreduced i Stockhoim contimie 1o guides
ghohal sustwinabiliy alforls, while the techrologies af the Fourdh Indesireal
Revelution enhance the wodd's capacity te oroactor, piotest. and sustainably
miaraEs the envirenrment.

Roey Terms: Stockholm Conference (D972), Unied Matiors Canfesenee aa the
Hurmani Enwiromment, Siockhoim Declasztion, Unied Mationz Enviromment
Programmes {LINEF), Environmiental Governance, Emvironmental Cooperation,
Enviroamental Fduecation, Environmentsl Impact Assessment (E[A), Glabal
Enviranmental Falicy, Sustamable Resvarce Managament

Reflection Questions

1. Why wraz the Stockholm Conference of 1972 a tuming point
m glahal envirenmeninl governance?

20 What wore the major objéctives and outéomes of the
conferenee?

3. How ded Stockboden help conneet aivirommental probestion
with scopomic development?

4. Why was the ceeabion of UNEP an imposiant iesiiiubionsal
achicvement?

5 What hmdtations prevented the Stockholn Conferancs from
fally addresabng olobal epvirosmental challeages?

A, How dio the principles established al Stockbolm nemam
polevant o Bangladesh snd  moden  teclmolegy-based
envirenmenlal governance?
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CHAPTER 41

Brundtland Commission (1987): Ouwr Commuon

Future

Hevang  exwrmined  ihe o Slockholm  Conference (19725, which  ploced
environmenlal protecton on the global politeal agendan, we now move o te
next rsjor mileatene:

In thax chipler, we will explore bow the Waorld Commission on Enviroament
and Development ('WCED} introdoced the inlensabomally sceepied definilion
of Sostainable Development, caplained the relationship Betwest coongmic
growth and emvirenmental profection, and fundamenially reshaped  plobal
development thimkmg. This report hecame the mtellechizal foundation for almast
every sustamahliy policy develaped since 1957,

41.1 Introduction

The publization of Cwr Commaon Foture m (987 by the World Commission
on Emvironment and Dievebopment (WOCETY marked a historic fuming podirt
in glohkal development thmking, While the Steckhalm Conference of 1472 bkl
sucoesfully placed envorommmental protection on e mfermatonal poalitical
apenda, it did oot provide & comprehensive framework explaining how
environmenial preteciion could be reconciled with economic prowih and sockal
development

Craring the 1970 and early 19805, povernmends moreasingly foced a difficuli
policy dilemmma. Maony develfoping countries argued that econamic growth was
essenbnl (or reducmg poverty and improving  living stundands, whessas
cnvionmerial sdvocaies warned that contirued industislizaiion and resource
cxploitabion would cause reveraible covirenmental damoge. These competing
perspectives created the nesd for o onew development medel capable of
inteprating econmmic, environmental, and social objectives,

To address this chellenge, the United Mations seioblished the World
Commisstom on Environment and Development (WOEDR) mo 1983, The
Crmmessien wias chaired by Giro Harckem Broondiband, then Prome Menister af
Worway, After four years of rescarcl, peblc consulations, and iotensslional
dialogue, (ke Comemizsion pulblished its bBasdmark report. Oar Common Future,
n 1587

The seport nfroduced the dntemanonally sceepted definition of Sostalnable
Bevelopment, emphasized miergeaerational responsibility, and fundamentaliy
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reshapes] global development policy. It continues te influsnes governments,
international arganizabions, universities, busmesses, aad civil socehy armand the
wurid.

41.2 Historical Background

Fellowing the Stockholm Conferencs (19720, covironmentzl conpceime gained
iternational  recopniten  Howewer, an  imperiool  question  remained
unpnswered;

How can conntries achiove ecopomic development without destroving the
nutural environment?

Developing coumiries angued that

= poverty rematned tear greatest chalienge;
P indusirialization was cazential for coonarmic progress;
F envirarmental restrictions should not pravent developme it

Meamwhile, developed countrees comphasired:

¥ pollufien contiol,
¥ potservation of pabiral meLourses!
+  environmental regulabion

The Ulsioed Wattons recogrized e need for o comprehensive Famework capable
of balancing both perspectives,

41.3 Establishment of the World Commission on
Environment and Development (WCED)

In 1983, the Umnited Matioss Ceneral Assembly established ithe World
Commission on Environment and Development (WOED). [s chairpemson
wasT

Girn Harlem Brandiland; Prome Monster of Marsay, The Commission
cansidted of cxpens fron VAROUS COURIFIES SEpsesciling:

o pronmes:

&= povicoomenind science;
Boopublic poliy;

¥ imemational development,
= puflic health;

¥ wcinl seiences.

The Commigsiom condueied;
a7



interoational consultations;

eciemtific reviews;

publie kearms;

policy aoalyais

Iz objective was o develop recommendalions for schi=ving  fong-lerm
susiainable development.

L T Y

41.4 Publication of Our Common Future
The Commmizsion pubiished na fnal report m 1987 under the titls:

Chr Comman Falure

The repert guickly becarme ane of the moslt miluental oelesnatonal policy
docoments ever pablisled. [l bnperanee exivnds far beyead ervrommental
policy. It addresses:

[ranesTy

ceatiemie growth,

beehnological innovation;

natural ressurce mamapgement;

pignalatiom;

EHELEY!

food security;

indasirial developmens;

intermationnd coaperation,

YN Yy Yy Yy

The report emphasized that eovircomsmtal prodection ond  ecomomic
dnve’lnpmznl: shouzld reindorce miker than Cppase ane anather

41.5 The Famous Definition of Sustainable

Development
The meas wedely cined definmion apaears o Clapicr 3 of Our Commen Fubue:

"Susizinuble devebopmeni i development that meeis the needs of ihe
present without comprontising (he ability of Tulure generations bo meed iheir
own meeds."”

This defindtion remains the most widely accepted defindtlon of sustaipable
development worldwide.

Underslanding the Definition: The defimtion conliis two lundamental
COnCEpis,

L]



Present Meeds: Dieveloproens should improsee:
guality of lifi;

educatian;

henlthcare;

ernpiivymenl,

food sequrity,

CEORTGEILG OpPOITITLties.

Y¥YyYywy

The report places particular emphasis on meeting tee essentizl oeeds of the
wiotld'a poot.

41.6 Future Generations
Development shauld nob;

B cxheust natural resources;

7 GEETTOy ECOSyEIRTS;

¥ imcrease srmeversible pollution;

F redoce future developrment cppotlunilics,

Fach genemixen has a respemsibility fo preserve envirommental resources for
thise who bislbow,

41.7 Two Central Concepts of the Brundtland

Report
The repost ideatifics twoe key concephs underlyving sustainable developmonl.

The Coneept of Needs: Priopiy should be given wo meolig the essential peeds
of disadvaniaged populations. Reducing poverty s therefore an integral
component of sustainsble development,

Limieattons: Envizonmeial resounces luve lunds. These limdtations aitse frod:
F  availehle technolagy;
P eovimonmental capacity;
¥ instingienal capability;

= peogystem regilience,

Dreyvelopment must thesefore operate within coolopical boundazies.

Major Themes of fur Comuron Future: The report diseusses numerous glabal
chalienpes. Imposant themies melude:
" Poverty: Peverly contnbiten b environmenizl degrdotion, Reducing
jrverty gipaorts enviranimental sustainabalivy.
XL



¥ Population Popalation growsh mereases demand for:

e food,

& :nmmrl
o howsng,
s water

& cmploviagat.

Papulatien  palicles  shauld  thecelire  suppar!  susldnable
develoaneent

¥ Emergy: The report encourages:
e cnerpy efficiency;
o renewable enorgy;
s reduced dependence on fossil fusls.
¥ Industrial Development: Indusinies skould adopt:
o clesner produciion;
= efficient technologies;
o pollufion preventioon,
¥ Food Security; Agriculture shonkd become:

o produclive;
s envitonmentaliy responsible;
e cenbient

¥ International Cooperation: Global envirommental challenges require
collnboration among nafiens, Mo country cen achisve sustainabiliny
independenily,

41.8 Major Contributions of the Brundtland
Report
The repot fundamertally transformed global dovelopment thinking.

[otepration of FEconomy and Envirooment: BHoooomee  growth  and
environmerlal proteciion should support ohe amthet.

I.rl.rl-g-Tﬂ-m Flr:p-tclh-ﬂ Development  polees shogldl conmider  fubure
peneraticas.

Social Equity: Sustminabilay reguimes redocing paoverty und inegualey
Global  Responsibility: Eoviconreental  problems  regaire  infemationsl
CORIPHELA
Palley Integratian: Governmennts abealf integrate sustainability inta:
*  economis planning,
Sld



®  pnyiconmentiod |_:|-|:'|:|::|.';
s eduenbion;

#  agricultere;

e public admisisiration,

41.9 Influcnee on Later International
Agreements
The Brandiland Fepor directly influenced

«  Rip Earth Sammiit (1952

e Apetds 21

®  Carvention an Biokagren] Diversity;

o LN Framework Convertion on Clmate Change (UNROOC),
= Millennium Development Gonle [MD0G:],

e Sustainnble Developorens Coals (5D

s Puris Agreement (2015%

Its principkes continue te puids global austainability poliew

41.10 Brundtland Report and the Fourth
Industrial Revolution

The Brmdiland Commussen  emphasized  bhalancing  development  with
envaremmietial protection, The Fourth Industizl Revoleiion provides powerfal
fechnologies 1o achicyve ihis balance.
41.10.1 Artificial Intellipence
Supporis
¥ energy oplmuization;
*  enviraomental manifonmg;
= chimmale madelhng
B custainable apricultire.
41,10.2 Internet of Things (1oT)
Fruihles:
¥ Emar enerpy sysiems;

B smard irmmgation;
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¥ pollution menitening,
¥ effictent resivurce manapement.

41.10.3 Big Data Analvtics
Supporis

F sustainability assedgmenn

F  climate forecasting:
F  evidence-basad palicymaking,

41.10.3 Renewable Energy Technologics
Medern smovations enable oleaper cocrgy  production while  supporting

econamie development. These techiologies help realize the Brondiland vasion
of sustainnble development

41.11 Bangladesh Perspective

The prnciples of the Brmdtland Report bave sgnificandly  influenced
Bagladesk's national development strategics. Examples include:

Viwion MR

Sosait Bangladesh,

Bangladesh Delia Flan 2100;

Mentional Adaptation Plan;

S ymplementation framesork,

b A

These initiabives miegrate:

¥ ceobomic growih;

¥ enwviranmmensal proteson,
¥"  socinl Inclusion;

¥ climale restlience.

Bangladesh’s commitment fo sustaipable develepment reflects mory of the
|1rrr'.|:|pi=s miradicced m O Conrmme Memre,

41.12 Classroom Activity

41.12.1 Interpreting the Brundtland Definition

Stadents woak inogrovps. Hach proup acalyscs the Brmdiland defigition by
identifying:

oWt are poetend aeeds”?
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Whe are "funure generations"?

Wy should nufueral resoiroes be conserved!

How can lechnology contribate o sestamable development?

Which Sustainable Drevelopmeat Goals relleer ths definitlon most
directy?

b e

Giroups present then interpratations and compare thew conclusions,

41.12.2 Mini Case Study
Case Title: Bolancing Econnmic Growth and Environmenial Proteclion

A developing couniry plans 1o establish o larps industrial mope that is expocted
i creite thovssnds of jobs and incresse  export carmngs.  Howewer,
enverommienial studses mdscale that the propesed sue includes weilamdy thal
aupport biodivessity and provide flead protection. Rather dsan abandoning the
project, the povernment redesigns the indastrial fone by introducing gresn
nfrmstruchure, westewater trepiment facilibes, rengwoble eaergy  systems,
protected ecologicnl mrens, and strect envimnmentsl monitonng,

As oA reselt, the propect pencrates employmen while reducing environmental
impacts and preserving impariant gcosystem services

41.13 Chapter Insight

The Brundiand Heport (19871 fundansestally transfomed  inbcrsatiosal
development by nfreducieg. a anified framework that integrates eooismic
grovarth, envirommental profection, and social equity. [ts definition of snstainables
development remains the globa] standard because it emphasizes meeting present
needs while salepuanding  the oppactiundties of  (ulere penerations.  Hy
highlighting poverty reduction, resturcs comservation, iechaological inpovatioa,
and - inlemational copperation, hee Cosison Funuee laid the intslectosl
frandation for virmally every major plobal sustninability initiative pdopted since
1987, The fechoologies of the Fourth Industral Revalutson now provide
practical foely for inglermenimme this vigion more effectively than ever bedone

Key Terms: Brundtland Commussion, Waorld Commission on Environment and
Phevelopment (WOEDY, Our Comepen Falure, Sestammable  Desvelopioen,
Intcrgenerational Equity, Weeds, Bovisonumental Linits, Pobicy Listepration.
Fuiure Generations, Clobal Sustainability
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Reflection Questions
1. Why was the World Commissien on Enviconment aesd
Developnient estatlished?

2. What maekes the Brondilend defoution of sustainable
developmient historically significant?

3. Whar are the tao cemtral coicepld embedded mo the
Brundttand definisien?

4, How did Our Comuoos Fuluse secencile econonde
development witl covizonmental protection?

5 How has the Bnodthend Beport mibuencad later global
susfaszabiliny agreements?

& How can the prmeiple of meetmg present peeds without
comprommiaie lulure geoerations be apphed 0 Bangladesh's
developmicni planning?



CHAPTER 42

United Nations Conference on Environment and
Development (Rio Earth Summit, 1992)

Hevang  exummined the HBrumdiland Report (1987, which provaled the
inberialionally accepted defnsition of siestantable development, we now pove to
the next tamdmark event:

In he chapler, we will explore how (be Rio Earth Semmil lmanslormed the
Brundoland vision into a comprebensive global action agenda tuougl the Ris
Dclaration, Agenda 21, the Convention en Blolegical Diversiey (CED, the
Umited Mations Framewark Canvention on Climate Change (UNFCCC),
and the Forest Primciples, These outcomes established the mstiobional
archifecisre that conlimees 1o shape plobal sustsinable development day,

42.1 Introduction

The United MNations Coaferenes on Enviconmeni and Development
(UNCETY], wadely known ps the Rin Earth Semmit, waz held in Rie de
Japeirn, Hrazil, from 3-14 June 1992, [t s regarded as one of the masi
influential intermatonal conferesioss in the hestory of sustaneble development,

Follpwang the publicaton of the Broand tland E:];mr! ((lur Common Futare)
in 1957,  the  slermatons]  compmuoity increasingly recognbzed  thal
covironmeital protection, econemic develepmucni, and social propress coald be
lomper e freated as separate policy domains, Instead, they required an integrated
appropch based on Jopp-term o sustninability, inmfemationn] coopertion, and
shired respansibiliy.

The Rio Earbh Summit was crpanized o tansleie the principles of the
Brundtland Report into cencrele intemational commitments. Governments,
international organdzations,  sclentialy,  businesses, amd  civil  society
peproseitatives gathesed to develop 8 comamon fransswork For addressing glabal
environmienial aed development challeanges,

The conmfercace feidsnestally adstonned iolersations]  envivomizwestal
govemanee by adopiing several landmark agresments. including the Rio
Declaration, Agendus 11, the United Mations Framework Convention on
Climate Chunge (UNFOCC, the Conventien on Biclogical Diversily (R,
end the Forest Principles. These aprecments conliowe oo shage plobal
sustatalbiliy policies today.
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42.2 Historical Background

Prureng ihe late [9R0s, several plohal challenpges became increasingly evidenl
These inchded:

acoelerating clunate change;
rapud dielore stats,
Bicdiversity loss,
deeertificntion;

mazine pailation;

Erwing poverty;
cnsustairable ndusiralizauon

YY YWY WYYy

The Bramdilaed Bepont demanstroted thar these challonpes were interconmocted
anid required miegrated mivmational action, Comsequently, the Usitéd Mations
convened the Rio Farh Summit to cetablish o comprehensive  global
suglpinability agendn.

41.3 Objectives of the Rio Earth Summit
The conference pursued several major objectives. These ineluded:

promsting sustinabbe devebopment;
integrating envirenmeiel amd development,
strengthening intermational cooperation;
protectng bindiversity;

addressing ciimate change,;

encoiraging susiamalble reseurce managemenl;
reducing plobal poverty,

improving environmental governance.
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These obpectives cellected the growmg recopniton that sustimability peguises
coordinated action acress multiple sectogs.

42.4 Participation

The Rio Larth Summit was snprecedented m hath size and inbemabional
represeninfogn. Pariicpaenis e laded:

more than 170 national governmeanis;

pver T [Heads of State and Govermment:

Lriated Mations agencees;

imternational orgaizations,

szieniiic communthes;

r-govemmental organiEaians (NGOs)
Adf
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indigenous peoples’ representatives;
privitte sectar onganications;
woruth rgamieations.

It was one of the largest diplomatic gnthermgs ever beld,

42.5 Major Outcomes of the Rio Earth Summit

The conferesce produced eoveral lamdmerk aprecments that conbioee
influenes micmational environmeantal policy.

42.5.1 Rio Declaration on Environment and
Development

The Rio Declaration cetablished 17 pulding prisedples for susfainable
development. [is major principles nclude:

-

=

W

Human-Centered Development: Human beasgs ase entitlesd to healily
ard prodoctive Tives in karmony with natuse.

Bustainable Development: Ecanomic develapment and environmental
pretectzon should be parsued together

Precautivaary Prineiple: When sernous éovitonmenital ssks exisl,
prevetve action showld be taken even il complete scieauilic certainiy
i5 unuvollahle

Follufer Pays Principle: Those responsikle for enpvisonmental damape
shoulsl bear the cosls of preventeng and remedying pollution,

Fublle Parflelpaiion: Ciizens showeld bave acecss o envirommental
information and paricipate in envirenmeal decigion-making.
Comman but Differentinted Responsibilitics (CRDR): All counines
share responsibility for protectmg the emvironmeni, but developed
countrees  should assuarme prealer  nesponsithibly because of  their
Ligtorical contnbutions to envisonmenial depradation dnd their greates
financial and sechnological capacitica: This principle remaing central e
mtermational climate negobinsions,
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42.5.2 Agenda 21

One of the confesences most ambittoas ackieovements was the adepiion of
Agenda 11 Agenda 21 15 & comprehenzive global nctlon plan for sustnizable
development in the twentby-first century. Tt coninins forty chapiers covering:
poverty reduction;

sustainable apricukhare;

edizcation;

healihcars:

Bindiversity,

foresls;

Witber resaures;

wedsly managemend,

sugtainahle citied)

EBECEY;

sriences and fechnology,

YN YYYYYYYY

Agenda 2] gnoowtages cvery  coumiry  bo prepare  national sustainable
development strategice.

42.5.3 United Nations Framework Convention on
Climate Change (UNFCCC)

The Ris Semmit adepied the United MNations Framework Conventlon on
Climate Change (LINFOOC) The Convenbion secks lo;

stabilize precobouse pas concenirations;
prevent dangeraus climnte change:
strengthen scientific cooperation;
entcourage climate sdaplation;

support intermational climate negotiations.

The TINFOOC lader becatre the Taambation (o
¥ Kyoio Protocp] {1997,
v Puris Agrcement (2015)
¥ antual COP meelings.

¥ou oy w

42.5.4 Convention on Biological Diversity (CBD)
The Convention on Biologiczl Diverstty established three prmcipal objechves;

*  Copservation of biodiversity,
= Bustpinnble uss of hiclogical resources
B Fur znel egualable shanng of benefils ansmng from genetsc resources.
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The Conveption recoguirss bicdiversity ns an  essenbipl component of
sustamable development,

42.5.5 Forest Principles

The Rio Summit also adopied the Forest Principles. These voluntary principies
ENECAREE:

sustainable Torest manapgsment;

forest comservation;

reforestation;

respamsibie wse of foresl resources.

£ L

Adthanagh pet legolly binding, the Forest Princmples sipnificantly influenced
madionil focesiry policies,

42.6 Significance of the Rio Earth Summit

The Rio Eark Swwanit fudamentally transformed internosionn! development
policy.

Iz mzjor contnbutions tclaode:;

Integration of Environmenl and Development: The conference frmly

establisled that eovionmentz]l protection and economic  development are
ertuaily seinforcing.

[nsfitutional Strengthening: Countnes strengthened

¥ environmental manistries;
¥ sugtamahle developinent strfegies;
= pations] epvivonmental begislaiion;
B environmeninl monitoring sysiems.
Gilobal Parinerships: The summil emphasized cooperabion among:
porvemmienis;
bussedses;
univereitios,;
PoGks,
lacal communities,
Multi-stakebolder pannerships became central bo sustainable develogment.

b R N

Lomg-Term Planning: The cenference encowraged countrics o inbegrste
sustainability  inte oatiosal development placning. This principle  lates
miflnenced:
o Vizlon ML
EE L



¥ Smmart Bangtadesh:
¥ Bungladesh Delta Plan 2100

42.7 Rio Earth Summit and the Fourth
Industrial Revelution

Although the Rio Sumimit ocourred decades before the Fournl Indwstrial
Revolation, mary of s objechives are now supporied by advanced digital
technologies

42.7.1 Artificial Intelligence
Supporis

clismale prediciion,

Biodiversity monitosing,

EnErgy optimization;
ervironmenial planning.

42.7.2 Internet of Things (1aT)
Erables:

b A o

srnar] cilies;

SIMALT Waler MAnagensenl,
pellusion meniioring;
precision ngrieliere,

41.7.3 Satellite Technology
Bupports

o forest monitonng;

= climate obsenvation
B disssler maragement;
¥ land-use planning.

42.7.4 Big Data Analytics

Imiprovies:

L

eavicanmentad peliovmakmg;
ST moaitoring,
®  plimvate adaptation;

B,

o TEsDIrce MAanagement,

These technologies sceelesale implementation of Rio's sustainability agenda.
I50



42.8 Bangladesh Perspeclive

Rangladesh has actively incorporated the principles of the Bio Barih Sumsait inte
aatiaaal development planning. Exasaples isclude:

enviranmential conservabion policies,

climate adaptalion prograimineges,

Bicdiversity proteciion inifialives;

Benticrual Susteinoble Development Strategy;
Bangladesh Climate Change Stmsegy wnd Achon Plan;
Bangladesh Delia Flan 2100;

S0 smplementation Eamesork.

YY YWY WYY

Bangludesh aleo purticmpates sctiveby 0 UNPFOCC nopatintons and bigdoeersaty
cosgervabion nnilislves,

42.9 Classroom Activity

42.9.1 Designing a Local Agenda 21

Stndents work m prowups, Ench group prepares o suslzinabiliy achion plan for
their university ar laca] commmurity, The plan should melude:

Whaate roanagement,

Wiier conservation

Fenewahle eneriy.

Blodiversity prolboctiog.

Climats aclion.

Fublic participation

Digatal technologies supporting sustainubhlity.

Groupes xploin bow their plan reflecis the prnciples of Apenda 21.

42.9.2 Mini Case Study
Case Titke: Diveloping a Sustainable Coastal Community

YY¥YW Y Y¥YYVYY

A coastal municipality experiences frequent flooding, dechinmg fisheries,
mangrave degradation, armd moreasing plastic pollution. lspised by Apenda 21
and the Rio Declaration, the local povernment adepts an irntegrased sustainabiling
strfery  that  inclodes mapgrove  restornfion,  commuanity-based  waste
management, salar-pewerad public facilities, Al-assisted Nood forecastmg, ToT-
baged water gualily seomilorng, sustainahle Msbene: managessenl, amd public
environmenial sdussiion programimes.
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Within  aeveral wears, coastal ecosystems recover, disaster preparedness
improves, local Gvelthoods srengthen, and environmentul guazlity increases.

42.10 Chapter Insight

The Rio Earth Summit (1992) transformed sestamakle developinweat from a
guiding concept inte a praciical global actien agenda. Through the adeption of
the Rio Declaration, Agenda X1, the UNFCOCC, the Convention on Riolegical
Diversity, and the Foerest I‘Hi:l.-l:li:llﬂ, the migmmaton] commisnaty cstabhshed
the institutional archilectune for glabal envireamentzl govemnancs, The sumimsl
cmphasized thai povermments, busincssss, scientific instthations, civil society,
and local commmunilties all share responsibility for achieving sustainoble

development  Today, the technologies of the Fourth Indusimial Revelubion
provide powerful new loals for anplamenting the Rio vision theoagh micihigent

cnviroaioenial  memtosing,  digial ogovernance, clnmic  adaplsten,  and
susiginable resousce management.

Key Terma: B Badh Swemendt (0992), Urited Mations Conferenice om
Esvisonoenst snd Drevelopment (URNCED), Bio Declaration. Agenda 21, United
Mations Framework Convention on Climase Change (UNFOCC), Convention on
Biotogical Diversty (CBDY, Forest Principles, Common but Thffereniiated
Responsibilities (CHIDE), Precaufionary Principle, Pollulr Pays Ponciple,
Sustaitatle Development Covernsnce, Gilobal Bavisonmental Partmieesbiops

Hefection (Juestiony

1. Why iz the Rio Eacch Summit regorded &= a major milestone
m susininable developmem ™

2. Whas were the principal outcomes of the Rip Earth Summii?
3 Wheat 55 the significescs of the Rio Declaation and Agonda
21

4 Hoew did it UNFCOC amd Comvention on Baological
Dhversity cxpand intermationsl eovisonmental cooperation?

5. How cen Fowrth Industrial Revolution wechnolagies supipon
il dinplementation of principles orpiaating from Hio?

4. How can the wlexs of Locol Agenda 21 be upplied o
cotnmuiitics in Bangladesls?



CHAPTER 43

World Summit on Sustainable Development
(Johanneshurg Summit, 2002)

Hevang exammined the Rio Earth Sumazit (19%2), which established (he global
framewark for sistamable development, we now move o the Bexl majoer
milestone:

In itns chaples, we will exploze how the Johanneshorg Summil - shofled
internstionzl  siicotion  fom pebey  formulaiion ifo  (mplementation,
streptbeoed  globa! parterships  for sustainable  development, promoted

surtpinable consumption aod production, and reaffimmed the inlemational
commumty’s commitment 1o translating the Rio agreements mio prachiczl acton

43.1 Introduction

The World Summit on Sustalnable Development (WSSD) was held o
Johanoesburg, South Africa, from 26 August to 4 Sepiembeor 32, Citen
referred fooas the Johanneshore Sammit or Rio+ 10, i teok place ten years affer
thie 1992 Ry Harth Sumomt,

The summit repressnted an mportans stage i the evolution of global susminable
|.'|=1.'|:"||;r|;re1'|='nl. Hy N2, the miemaiionn] community hod already established o
gulstantiadl  poley  fremewostk  through  the  Steckholm  Coslerence,  the
Brunddand Report, the Rio Declaration, Agends 21, and major ewvirommental
conventions. The ceniral challenge waas no longer simply defning susipirakle
development; 1 was ensuring that povemments, businesses, intemational
arguntrations, nd commeaiities actually oplemented those commitments

Jobapnesburg (herefors shifted the emphasis from "What showld sastainable
development mezn?” towand "How should sustainsble development be
implemented®™

The summit reaffirmed the thres intercormected dimensions of sustninahle
developmeni-ecennmic  development,  social development,  and
environmental proteetion-while plecing partcular cmplasiz oo poverty
eradication, susdainobls consumpiion sed  preduciion,  eatural-reseuarce
miabagenment, sanflabion. enengy, health, and intemational partnerships



43.2 Historical Background

Prureng the decade Followsig the Rio Earth Summnit, consaderable progress was
mads in developing environmental atifutiobs and Bresnational agrecmicots.
However, many sustainabiliy problems remained unréselved. These ineluded:

persisleil poverty,

umegual secess o clesn water;

ingdexqunte saniation;

imsusttinable energy consumption;

blodiversity loss,

covironmenial degradation;

ETOWINE Pressure on naural resources;

ingrenging megualiby between and within counines,
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The international commmunity therefore recognized a growing implementation
gap betwesn plobal sustainabibily commiimenis and actopl results Jobamesburg
wizs convened parily o sbdress this gep,

43.3 From Rio 1992 to Johannesburg 2002

The relatngbip between the two sumints can be andetstood sy

Rin 1992:
Principles — Agprecments — Gilobal Agenda

Johannesturg I002:
Isplernentation — Action — Parigerships

Ria. estahlished the archifecture ol sustinable  development,  whereas
Jolarnesherg eonphasized wmmng that archileclare nbe practeal programsnes
and measurable bnprovements in people’s lves

43.4 Main Objectives of the Johannesburg
Summit

The sumarit souEit b

realfiven iemational cormitment to sustainalble dewvelopment;
pecelernts implementation of Apsnda 21,

grengthen poverdy eradication efforts;

proannte sustamohle consummisn znd prodoction;

isrprove aooess 1o water aid sanslation

etrengthen sustainable enesgy gysiers,

¥Y¥¥y¥yovwy
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profect naharn] nesources:

mprove public heaith;

sirengthen international partnerships;

EECOUTAgE greates participation by bustisesaes and civil socioty.

b e

A parbicularty  imporiznt fesiure was  Lhe  recopnibon  thal  sustonahle
development could ot be achieved by povernmenis aciusg alone,

43.5 Major Qutcomes of the Johannesburg
Summit
Two majer negetiated outcomes were panicularly importans

43.5.1 Johanneshurg Declaration on Soustainable
Development

The Johanneshurg Declaration on Sostainable Thevelopment reafMirmed
imernational commitment to sustainable development and emphasized collective
respansdbilily L advancing Hs three muolually remlorcing prliars:

#  economic development;
Fsoch] development,
o environimenial proteciion.

The Declaration recognired that global challenges such as poverty, mequality,
enyverommenizl degradatqen, aml unsestammable prodeciion amd consumplion
required coordinated inereational action.

43.5.2 Major Themes of the Johannesburg Declaration

Poverly Eradication: Poverly was recognizeed as ane of e greatest challeoges
o sistasable devalopinent. Sustainabihity therefore required improvements on
mcame opparimities;

food secirity;

healihcares;

educntiog;

harasing;

basic public sorices.

This strengihened the conncction between envireamental sustainability andd
socl development,

Changing Unspsizinable Consumption and Produoction: The summit
emphasize:d that leng-term sustainahility requires changes in how socienes:

YYwWwYyy
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pro<doce goods;

COTRELITRS FESOTCRs;
EEmerils emoTEy .,
FEHERIRRUE- T

b e

This prmciple fater became highly influental m o global docussions on
Sustainable Consumption and Production (SCFP) and s closcly solated o
what i pow rcprescoted by SDMG 13 Responsible Comsumption and
Fraduction.

Protectlon af Natural Resonrees: Economee and docal development ullimately
depend vpon patural svelems. The sammit therefore smphasized sustaionble
mianagemend of

wWaALEr,
forests,
fishonies:
biondivessly,
l2nal,

ENECEY ICEMUTCCS,

b R R A

Shared Responsibility: Goverpments, basinesses, inlcrnaiional organizations,
civil sochene amd communities were all recopnized og impornnt actors
susiginable development, This strengihened the concepd of multi-siakeholder
EO¥Ernance.

43.5.3 Johannesburg Plan of Implementation

A second major ourcome was the Johanmesburg Flan of Implementation
CIPCHE While the  Declomiien  expressed  poliftenl  commatment,  the
Implemmenizizen Mlan focosed more dereetly on dctions requared to advance
sustatizeble development. s mapos apszs incleded.

poverly eradicalion;

sudtainahle consumplicn amd prodoction;
prodection of natural rescarces;

benlih and sustainnble developroens;

sustainable development in a globahzing world;
risgiamad developanent,

imstiutional framewarks.

b i il e i 3

Water and Sanitation: Waler and sumiaton reccived sypmificant allention al
Johamneaburg. The sumpnt eoephasized improving aceess o

P safe drinking water;

F adegurate sanitation,

#  improved water-resouncs mEndpomeot.
i%k



Water wog recogrized not simply ag an eovironmental reseuncs bt aleo 8z an
essenbin] component of:

¥ public henlth;

¥ poverty reduction;

¥ lrnan dignity;

¥ peonomic developosent.

This illustrales the inlegrated nature of sustunable dovelopment,

Energy and Sustainable Development: Energy wie avother major imsue
Mpalern development requires relisble energy for:

hoascholds;
baspiinds;
echaols:
indusiries;
pgriculiene,
pransportation,

However, traditional  fossil-fuel-baged epergy syslems  crsale subatantial
environmenial impacts, The simmis therefore eacoumged:

YN YUYW

* preater enengy efficimey;

«  cleaner ensrpy technologies:

¥ improved access o energy;

¥ incrensed use of renswahble enerpy,

This apenda hes becoms even mare important 0 the context of conptemporary
climate change

Health and Sestainable Development: Ishaaneshbarg strengthened recognition
af the relationship hetween enviroamentn] conditions amd buman kealth, Poos
health can resull fram:

umsats water;

imadeunte sanratan;

arr polistion;

bazardouws cluwmicals;

psar Ttrition;

ervivanmental degradation,

A sustainglle soeciety therelfore requires both healthy seosystems and healiby
populniians,

Blodiverstty and Ecosvstem Protectlon: The saownit coephasized  the
importanee of reducing Modiversity loss and Improving ecosyatem minmgem:sn
Healiky ecosystems arovide:

b s R T
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food;

waber;

el i

climsate regulation,
livelihocods;
dignster prolection,

Y Y ¥YwY

Riodiveraity conservation was therefore weared as both an covironmental and
development prianiy,

Bustalnable Ageicaltore and Food Secardty: Agricultire recelved sipnificant
attention becanss millions of people, particularly in developing couniries,
depend an farming for their lrveliboods, Sustainable agricalinre should:

maintain soil fertilisy;
COmSETYE WakEr

prdcct baodiversiy;
o productivity:
support rurel ivefihoods,
strengthen fincd security,

b R R S

This conneetion remains bighly selovaid do pregent-day SDG implementation.

A Major Coenlribution: Mulli-Slakeholder Partoerships: One of the
destingosbing leatuses of e Johannesbure Swnmil was s einphess b
parincrships, Sustainable development increasingly came to invelve cooperation
ameng:

BOVETILTCINS,

Linited MNations agencies;
busmesses;

Pl il ks

LEidversiiles;

regcanch instindeons;
local communities,

YWY YYYY

This seprezented an Important slkift fom & predominantly govenuneat-centred
el towand callaborative sustainability governance,

Jobanneshurg and Corporaie Responsibiilty: The sommii also highlighied
ihe role of privats businessts. Companies iscicasingly Taced expectations oo
Improee:

#  enwvironmental perforniases;

¥  [lsbour conditions;

#  resource efficiency;

= lrapspurency,

it



¥ corporats responsibility,

These developmenis coninbated 1o the broader evolution of contemporany
Coneepis such s

Corporate Susfainability — USH — ESG — Suslainable Business

Busimesies wers moreasingly viewed msd merely as searces of econtmic grvwth
bl alio & partiers in gustainable develapment.

43.6 Rio 1992 and Johanpesburg 2002: A
Comparison

Dimension Rio Earth Summit 1992 Jubannesburg Summil

20Hk2
Ly Establishing glabal Tiplementing
hesiie nptineiy sstarnabibity frimework sustmnabiliy commitments
Maior declaration  Rio Declarstion Johannesburg Declaration
Johavpeshug Plan of

Action framicwork  Agegeda 21 Implemantation

Principles and international

Koy approach i B Action ond parinerships

blatn actors Strong goveridnent focns Muolti-grakeholder appeoach

Poverty Important development 1ssue Central sustamability issue
, . Strong emphasz on

Consumption Recognized ikt g s

Busineas role Emcroing Sigrificancly strengthened

Central guestion Whal ghoicld be done® :::;T;::r:::;

The tan conleorences skoubl therelore be imdesstood as comgplemmentary mather
tlaan comgeting mileatoncs.
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43.7 Johannesburg Summil and the Sustainable

Development Goals

The 200 did nat el exist in 2002, Newerthelesd, many Johannesborg praoeities
larer beoaime central cormpoiteits of the 2030 Agenda. For exampls:

Johanpesburg Priority  Later 3D Conpoctbon

Paverty ersdicadion I ey

Food securily S5 2

Health BTG 3

Wazter and eamitation SN 6
Susizinable encrgy ST
Sustaivmble produciion S[WG 12
Rindiversity RlMGs 14 & 15
Partneeshigs b i

Johamneaburg thetefore sepresents an amportand kistooical bridge berween
Agenda 21 sed the later Sustalnable Development Coals.

43.8 Johannesburg Summit and the Fourth
Industrial Revolution

The technalopies associnted with the Fourth Erdustrin] Revalution emerjed mare
Mully aller lohannesbusg, bul ey now provide powerful mechanisms Tor
g lementing many of (8 abjectives.

Artificial Intefligence: Al can support:

#  poverty mapping

¥ energy optimization;

P healtheors planning;

#  pgriculieral forccesting.

¥ pavironmenial monioring.

Entermet of Things (laT): loT teclaolepes can prave:

waler rmanggement;
gantitatian systems;
smart caerpw grids;
Wigle Imanagement.

b A
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¥ urban infrassmacrurs,
Bip Ivafa Amalyiies: Large dasasets can suppor:

F o podley evalizio;
oS0 paencboring,
= regource allocation;

%

¥ disnsler management,
Blockehain: Blockehain gan strongibon;
=  supply-chain transparency,
B sustainablc sowrcing:
¥ public sccountability;
¥ finsncial meluston
Digital Platforms: Chigital platforme facilitate parinerships among:
EOVEITIITHLS,
citizens;
Lmiversifes,
busimesses;

YYvryw

developrment arganizalions,

Thus, the Fourth Indusirial Revolution provides technological tools capable of
wivancing the implementaton-onentad philosophy of Joharmeshirg.

43.9 Bangladesh Perspective

The lehannesburg agetada i pasticularly relevant to Basgladesh becasse mamy
of it ceniral themes comespond closely with national devielopment priorities,
These inchude:

poverTy reduction,

safe water and sacittion;

foisdl secumity;

resewithle energy;

climate resilichce,

bindiversity conservation;

sustainahle industrialzation;

responsthle prodeciion;

public-privaie pasincrships.

YYYYXry¥y¥ywyy

Bamludeshs subsequent development plarming morcasingly incorporated these
miberconnecied dimematons of fustunability. The couwniry's experience alse
dempnstrates why envirobmental sustainability casinst be separated {rons

inl



poverty reducton, empleyment, apnicultare, healih, disaster resibence, and
infrustructure development.

43.10 Classroom Activity

43.10.1 From Commitment to Implementation

Students work m groups and sefect one sustainabelity problem in Bangladesh,
such gs:

plastie poliutan;
urban wasie;
witer pollution;
renewihle energy,
oo sscuriny;
ierbean saitation,
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Each grwp develops an implementation plan coslaining:

The sustaimability problem.
Key slzkehalders

Propoded actions.

Blequired flzancial resourcos.
Appropriate techoalomies.
Expected outcomes,
Belevant S0

R L EE R

Stadents showld explain why implementation may be mare difficalt than pelicy
Fammlution,

43.10.2 Mini Casc Study
Case Tithe: From Environmental Policy to Sustainable Waste Management

Accity bos lead & waste-masagemens policy fon several yeas, but unplementation
remains weak Waste ia pod properly ecparaled, recyeling remains limiled, and
piastic pallution contirmess o increass,

The city government develaps a pew Emplementation partrership invalving
private businesses.  uaniversities, WO0s, commupity organizations, and
teehnplogy cormgumnies, Hounschalis are encowmaged o sepomie waxle of sowree,
prevabe firms establisl recyeling facalitied, universities condiscl sessarch, laT
SCnsors Mhomiter waste comsainers, and digizl platforms allow residests 1o repon
uncallected wasie, Chver time, waste collection impraves, recycling incresses,
and community participntion hecomes stranger

nl



43.11 Chapler Insight

The World Swinmil on Sustainalile Development (Johanneshurg, 2002}
pepdoscnted an insportan ansition o s evolution of sustamable developiment-
from defiking principles towsrd implementing them. The summit reaffirmed the
Rio commitmeniz while placing stronger emphasis on poverty ersdicaiion, waler
and sumdladson, energy, haalth, sustunabla consumpiion end prodiscizen, natural-
fosodrcs  pogapemenl, and partnesships, Most mmpoeatancy,  Jokagneshong
peinforced the ke thet sustainnble development canot be achioved by
governments alome. Businesses, universifies, civil society, commianities, ond
imfernaticnal organizaiions must work 1ng=|]:|e1'1n1nn.-|'|"|:|rm 2iohal commitments
o measerable mmprovemenis o peaplc’s lves

Key Terms: World Summit on Sustmmable  Develppment (WSS,
Johammeshuery, Semmat, Biot 10, Jokammesheny Declaration, Jokamedbuarg Plan
of lmplementation (P01}, Sastsinabie Consmmption snd Prodectos (3CP),
Poverty Eradication, Multi-Siakcholder Pamnership, Corpesate Hesponsibilite,
Implementation Gap, Resource Management, Glabnal Parmenship

Reflectbon Questions

1, Why was the fohannesbarg Summil necessary len vears afier
the Rio Barth Sumimit?

2. Mhvwe dhid Jokarneshurg sheft otenfon from inlematonal
commirments iward omplementaiion?

3. What were the masor themes of the Johanneshurg
Dreclarabion?

4. How did the Johanneshury Plan of Implementution seck to
wlvanee sustainuhle developrmem?

5 What are the main differences betwesn Rio 1922 and
Johemmesburp 20027

. What lessoms from Johanmesburg  are  refevand  to
implementing  sustunable-development  commitmems  m
Hangludesk?
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CHAPTER 44
United Nations Conference on Sustainable
Development (UNCSD),

44.1 Introduction

The United Mations Conference on Sustainable Development (UNCSI,
comunoely knowis as Blo+20, was held in Bdo de Tanclre, Brazil, from 20-22
June MM, twenty years after the histeric Rio Earth Summit of 1952, The
conference represenicd another major taming peint m the evolubion of global
sustammable develapment,

By 2012, the internationzl commanity had alrcady developed an cxtensive
sustuinability fmmewerk through the Stockhelm Conference, the Brundiiand
Repoat, the Rie Earth Semout, Agenda 21, the Milleqrium Developiment Cioala,
and the Johameshug Summit. Nevernheleas, maror global challenges persistod.
Poverty  remained  widespread, environmenta]l  degpradation  contmaed,
preephouse gas emissions were incrensing, biodiversity was decliving, and
pitterzs of production and consemption resmaingd unsustamahic,

Rio+2i1 sheretare psked an wmoportant gquestion; How conld the international
comimunily renew ils polilical commitment Lo suslainable development and

create @ siranger framework for the fafure?

The conference produced the landmark outcome document The Futwre We
Want. 11 also sirengthened mlomatonal decussion of the Greea Econoamy,
promated reforms in dhe Etitutional srchitecture of sustainable develogesea,
and-mwaat importasily-launched the miergovernmental process that eventually
led o the adoption of the Sustainable Development Goals (STHGsk in 2015,

44.2 Historical Background

Twenty vears aller the Rio barth Sumowlt, the wotld bad changed sonsidesably.
Globalization had ecceleraied, imernational trade had expanded. digical
fechnologies were fransforming seopomics, and developing countrics wers
hecoming incraasingly integmted inte plobal markets, At the same timie, new and
continuing sustainability challenges inchsled

# climate chenge;
glohal poverty;
econmme meduliy;
Liodiveraity loss,

Yy
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wnksr acarsity;

ford insecurity;

EALCCEY msccunly,

rapid wbanizazie.
unsusiainable cosumption;
erviranmental polhsen

The global financial cniais beginoping e 2008 had also demenstrated the
infergomnectod natare of coanomie, eecial, and eavironmental gystems. These
developments creided dermamcd for o rerewed global sustamability ageoila,

b U I

44.3 Why is it Called Rio+20?

The confesence was called Hio®20 becavse 1t took place exactly twenty years
after the 1992 Rio Earth Summit. The historical sequence can be understood

L

Rie 1992 — Rio+10 Johannesburg 2002 — Rio+20 2012

Bach confermnce represented 2 diffenmt stage i the evalution ol sustainalsle
development:

Rin 1¥12: Establshing te fromework

Jobhannesturg ZO03: Strenpilsaing unplementation

Rio=20 201 2: Renewing commitrment and designing the post-201 3
sustainabilisy agendn

44.4 Main Objectives ol Rio+20

The conlerence focused pastbouslarly on e brocd thenses;

Green Economy in the Context of Susiainable Development snd Poverty
Erudication uwad [nafitutional Framework for Sustsinable Development.
Mure broadly, Rio+20 sought ta:

renew pobitical commitment to sustainahie development;
agLedd progress since B (991

ideatify mplemeivtaran gaps,

oddress emerging sustainabilily challenges;

grengthen intematianal mstifutons;

ERCOLTAge gredn scotamic rans formalion;

irpreve mictnational cooperation,

devilop & framework for fatere global developinen poals.

A R U
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44.5 Major Outcome: The Future We Want
The princapel cuteome of Biob20 was the docurment,

Thee Feture We Hant
This document reafTinned international commifiment te sustainable development
and recognized the necd ioimegraie iis three dimensions:
Economle Sustalnabdlity: Creating prospesity, employment, monovation, and
lonp-Serm cognomic oppoeriunifies
Soclal Seatalnabiity: Bedecing povesty and ineguality while improving bealih,
educatien, melagion, and human well-being.
Environmental Sustalnabiiiy: Prodeciing coosvsienss, conscovieg maberal
resouices, addressing climate change, and redeciag pollsticn

The document emaphadieed that these tioee dimenswms showld be considered
topether radser dean budependently,

44.6 The Green Economy

One of the most important concepts discussed at Rio+ 20 was the Green
Economy.

44.6.1 What is a Green Economy?

A green econsmy broadly seeks fo mmprove buman well-being and ecomemic
apportunity while reducing environmental risks and ecological pressures It
EnCaraEes sconomic actvilies thial:

ise natumal respurees sfcienthy;
reduce poilutian;

[raeer preenlyase gas smssins,
profect coosyaiemes;

create preen smployment;
promste technalegica] mmavation,

YWY YYYY

44.6.2 Examples of Green Economy Activities
Gresn econombc developmen may include

tencwable cacrgy,
cacegy-cificient buildings:
eleciric franspartation;
sustainahle spricubure;
green snai e nisime;

¥YYYY WY
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F  recycling industries;
¥ eco-tpunsm;

¥ sustaimohie forestry;
#  precn fhanec.

Thies, environmental profecisn can penerals eeanumis spporiuntizes ruther than
merely impesise coopomie coss,

44.6.3 Green Jobs

The mamsibon fowarnd 2 green economy con oreade new calepories af
emplovinenl. Examples melude:

sadar fechnscians,
reoewithle-eoeney engineers,
erviconmental consulianis;
sustainability managers,
recycling professionals;
preen erchitecis;
enviranmental daa analysis,

YyYYYwYwy

Education and skills development nre thegefore essentinl compoenents of the
groen Farsibon,

44.6.4 Green Economy and Poverty Reduction

Rio+20 emphasized that preen economic transfarmasion should nat exclde
poirer papidutions or developing couniries, A successful rapsition should:

ereste employment,

ITOPTve EOETEY ACCess;

imerease rewnurce efficianoy;

slrenetlen food secusity,

improve livelifiond;

reduce epvironmenta] health risks.

Groen growih should therefore be Imclosive as well a5 environmentally
sustainable,

TYYNYNYY
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44.7 Institutional Framework for Sustainable

Development

R+ 20 recognized hal sugtainabihly requines strong mivmmation] and national
isstitutionss. The confesence emphasized imaroving:

cosrdination:
pecoanialkalivg
moierng:

etaleehalder participation;
mmplementztion capacity,

An important institusiona] developmens following Rig+ 20 was the esmblishment
af the High-Level Political Forum on Sustninable Development (HLPF),
which hecame the centzal UN plasform for reviewing imoplesnentaton of the
sustaiizeble development agenda

44.7.1 Strengthening UNEP

Rio+20 abso colled for strenglhening the role of the Unitled Nations
Environment Programme (UNEP).  This  jscleded  strengthesncng s
institutionssl standing, feaources, coordibation, and ganicipation aeTanpements 5o
that global envirenmenisl govemance could respond mors effechively o
emerging envirnmmiental challenpges.

YUY ¥y

44.7.2 The Most Impaortant Legacy: Beginning the SDG
Frocess

Perhinps the mist histarically significant contribution of Rio+20 was its decision
o ipidtale a pracess for developing Sustainable Developmeni Goals. The
interitienal communily recognized tl fuire development goels should:

apply umversaliy,

mtegrate econane, secial, and environmental dimensiogs,
b mreasurable;

supperl paverty eradication;

privtect the planet;

prommete bumman well-heing,

Yy vy Yy

An infergeyemmental process subsequently developed proprazls for the groals,
This process eveniusally contribulad wa the adaption of the:

17 Bustainable Development Goabs (SDMGs)
atider dhe 20040 Agenda for Sustainable Development In 2015,

Thereluss:
E11:3



Rio+20 (2012} —+ SDHG Development Process —+ 2030 Azenda and 17 504
{2015)

Thiz iz one of the meed importnt connections students should remember

44.8 Sustainable Consumption and Production

Ria120 remforced inlermabonal elfords o change ansustnable patterny of
prodeciien and corumgiion. This incledes:

redhacing waste;

frrproving reseusce sllicency,
sugtainahle procutemenl;
recyeling,

clenner praduction;
sustainnhie lifesyles,

YWY YY

The confersnce suppotied the 10-Year Framework of Programmes on
Sustpinable Comsumpiion and  PFroduction  Patterns  (10YFP), These
prtcipies later became particularly mportant under S0 12: Responsible
Consamption and Production

44.9 Sustainable Cities

With mpid glebal whanizatkon, Rio+20 emphogized the mportance of
sustamable cibes, Key prionbes meluded:

rustainable frensporiation;
nifarduble hoasing:

chean emergy;

WaETE AR CINE I

wolber Mmakagement;
reailient infrastnectures;
urhan green spaces,

YWY YUY

Tadlny, these priorities are reflected srongly in SIG 11: Sustainable Citles and
Communities.
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44.10 Food, Water and Energy Nexus
Sustainahle development increasingly recognizes the inlerdependence amang:
Fond « « Water « «» Enerpgy

Agricaliure requires water and energy. Encegy production often reguiles waler
Waler trestment anid distnbuiion require ¢nergy. Populabion growth increasce
demnand Tor all thres, Integrated monngernent of these resources 5 fherelone
wasential for long -term sustainability

44.11 Rio+20 and Busincss

Rio+20 strengthened recogrition of the private sector's role in sustainabidlicy.
Bisinesses were moreasmghy encourapged o

improve resource efficiency,

reduce epvironmental imipacts;

ndopt sustninable technologies;

gtrengthen corposats redponsthelity;

discloae susiainability informaton

These developments contrnbated 1o e avolisbion of conlanporary practices siech
6

¥y rw

Corporate Sustzinahility;
ESQT;

Crpeesn Finances,
Sustainable Supply Chains.

L

44.12 Rio+20 and Universities

Unsversities have an mmporlant rale in mmplementing sestammakality thraugh:

* teaching:

¥ research;

¥ imnovElion;

= camypas awstaialbality,

P comrmunity engagement
Higher education helps develep dee knowledge, skills, techaologies, and
leadership réquired for sustainnble tvanaformation. This is particularly relevant

o shidents studying Sustainable Tevelopment pnd the Fourth Tedusirial
Revalution,

AT



44.13 Rio+20 and the Fourth Indusirial
Revolution

Rio+20 ook place shartly before the corcepl of the Foerth Indistnal Revelalion
became wridely ased. Mevertheless, modern 4IR techiologics now provide
powerfil teole for achieving many of is obisctives,

Artificial Intelligenee: Al can unprove;

renewithie-energy manzjement;
climsare readeiling;

agriceliee;

fransportation;

environmeninl montoring

Intermed of Things {laT}: loT supporis:

YWY

'.'ll

sarnet boddings:;
sman grids;

BT Waier systems;
wasle manigement,
stord cithes,

¥y Yy

Rig [ata: Big dain analyfics azsisis)

B systaimability mogitoring;
F BTN measurement;
B orespurce management;

* pulieymaking.
Blockchsin: Blockchom con sirenpihen:

¥ custainable supply chains:

= product fmoeabiTity;

= preen Ninance;
Fcoviconmental geceuntallity.

44.14 Renewable and Smart Energy
Technologies

Digital snengy msnagement combined with reaewabdle technolegies can improve
enerpy efficiency and pocelerate the transition wward lower—carbon economies
the Fourth Indestnal Revolution can thesofre serve ag an  insportant
technolegical enabler of the green ceanonmy.

T



44.15 Bangladesh Perspectlive

The principles ermphasiced af Baod-20 are highly relevant to Bangladesh, Makos
apportuities nchede:

repewihis enesgy,

green gasmenl manufocunng,

climabe-smart gericaliune;

sustainahie urhnn development;

green finooge;

crrcular sommomy;

sustainable wates managemenl,

digital envirommeial monieering,

YN Y YWY NY

Banpladesl's lone-term development sirategies can bene(il from inbegrating
eeonantic transformation with environmcotal resilicnes and aocial inclusion, For
g chimale-vuinemble coumiry, the frangifion fowand  preen snd  resilisot
development 15 nod merely an environmental shicctive; 1l 15 nlsg 2n econamic
andl social mecessity.

44.16 From Stockholm to Rio+20: Historical

Evelution
Milestone Central Ceniribution
Stockhnlm BT Eavironmant became a ghbal policy issne

Brumdtland 1957 Sisstamable development was formally defined
Rio 1992 Hlobal sustainability fromewark sstablished
Jobarmesburg 22 Implementabon and partnerships emphasized
Ria+20 2012 Tireen economy and luture 3D4 process advances
2030 Agenda 2015 17 SDHGa adopted

Thid progression demonstrates how sustaimehle devebogprment evolved from
envaenoeilal protection mwio a comprebensive global developmenst frumework.
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44.17 Classroom Activity

44.17.1 Designing a Green Economy Strategy lor
Bangladesh
Spadents work s groups and select o sceion

ngriuliire,
EAITENIS;
ransportation;
ETECRY;
constraction;
[CHaresam;

WASlE Management

b T S G L A

Each proup develogs @ Green Economy Strategy addressing!

Current sestamabafity problems
Propesed groen selulion,
Emplovinent opposiusitics.
Fiquired techirologics.
Enviremmierital benefits

Socul bemefis,

Blelevant 505,

L R R TN

Ench group presenis how scomamic development can conbioue  while
etvirenmmenlal pressures ate pedociesd

44.17.2 Mini Case Study
Case Title: Creating 8 Green Industrial Fone

An industrial zope expericoees high elecineily consumption, waicr poliution,
waste  generibon, apd increasing prodection . coste. Awathorities decide to
transform it inlo a green mdustnial zone through reefiop solar energy, shared
wastewater-treatment [eailitses, mdusirial secveling, smart eloctriaty meters,
IeT-pazed water monmorse, clectric apsporisbon, and green building
atarlards.

Local wuversives provide reseaich supposd, foanceal instiations offer green
finamcig, and businesscs collabosate in seoyveling wasts materials botwoo
factories. AFfter several years, respurce efficiensy improves, polfuisen declines,
aperatmg costs fall, and new green empioyment apporiunitics emerge.
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44.18 Chapter Insight

The Hie# 2 Cenlerence {20012) represenied a crecial iranstiion from the carfies
suslaigable developruent apenda toward the global framework et would
emerge i 2015, Through The Fufure e Wany, the confeience reaffitmed the
inepration of economic, socinl, and environmental dimensions of development,
sirenglhened the concepl ol o Green Economy, promaled aestiutions] reform,
and anforced sustainable cowsapgpion and production, lis mearn endunpg
contriation was inkiating the miengovenunental precess that helped produce
the Sustainpble evelopment CGoals, Riot 20 therefore forms o critical brdge
hetween Agenda 21 and the 2030 Agendu for Sustuinable Develapment.

Koy Terms: Rio+20, United Nations Covference on Sustaizable Development
(LNCREY, The Fuguee Be Wang, Green Bconemy, Green Jobs, Sustmnable
Consumplion and Pradustien (5C7, 10-Year Fromework of Programmes
CLOYEM, High-Level Polbieal Fomom (HLFF), Resouree Efficicncy, Gooon
Growtll Sustainable Cities, Sustainable Developinent Goals {STHGg)

Reflection Queslions
1. Why was the 2012 vonference knovwn as Rin—207
2. What were the major ohjectives and cutcomes of Rio+207

3 What 15 oeeanl by g green econodny, and how can il support
poverty redection?

. Wiy was The Furame We Waitl inspoctant for the subsequent
developnieed of the SDiGs?

5 How are susiainabhle copssimption, susivinable coites, and the
Tood—water—ecnesay BEXUE INEEECORCCIEE?

G Taw could Bangiadesh design o gresn-ecormeany sirlegy
congistent witl: e principles of Bio+ 207
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CHAPTER 45

Millennium Development Goals (M DGs): 2000-
2015

The plobal sustsmoh:hty  pamey hos now meved Tmom eovironmental
awareness — sustainable development — iniplementaticn — an integrated

globad development agenda.

In this chapter therelone exammes the development Iramewoark thal smomediately
preceded the SDGs

We wall examine the eight Millenoium Development Goals, their mstoncal
backeround, targets and achevements, Bangladesh's pesfonmance wnder the
MDD, their maior Emitations, and-neeat ioportastly -wiiy the Imternational
community meved from the MINGs do the Sustainable Development Goals
{SI¥:x) in 20115,

45.1 Introduction

The Millenniwm Development Goals (MDGs) represented & majes milestons
i the history of intenestional development cooperation. At the beginning of the
raenhy-first century, world fenders recopnized that despite decades of econamic
and techmologicn]l progress, hundreds of mulhons of people continued 1o
experence exlteme poverly, himeer, prevenlable disease, imadequate sdueitso,
gender ineguality, poor sanitation, and limited aceess to esacabial servicea.

In Seplesmber 2000, world lesders patbered af the United MNabons headguariers
i Mew Yook for the Millennbum Summit, The sesulting Undfed MNadlons
Milenmivm Declaratlon expressed a cofloctive commitment o peace;
development, poverty reduction, human rights, envirenmentnl proteciion, and
miermationzl conperabion

From dhis bropder comunitment emerped fhe elght Millcnninm Development
Conals, which provided n glafind frameswork for ndidressing mogr development
challenpes, with 2015 serving as the proncipal target year,

The MDMGs were hestorcally significant becanse fhey translated broad
developmenl ssprations inlo d relelvely simple set of geals, trgets, smil

measurable indicatos. Covernmenis, miesmatonal orgamesons, developnent
apencies, civil seciety organizations, and dosors could therelose orgagize
development pregrammes around comimen priorities and nssess PIOETERE OVer
me
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Althoagh the MIDC:e achieved substantinl progrees in several areas, they alse
revealed mmpoertant limratsons. Their experience ultimadely contributad to the
development of o maore comprehensive amd unpversal  Famework-the 17
Sustilnable Development Goals (SDGs) adopted in 2015,

45.2 Historical Background of the MDGs

Drring the final decodes of the twentieth century, sipnificant glabol development
chalienpes remained unresolved, These inchwded-

gxireme poveny,

bunger and mulnuirbon,

b schioel anrelmeni;

petder moguoality;

high child miortality;

muiemmil marinlity;

FITYAATDS nod other infiectious diveases;
imdequate access W oaale waler amd sanilabios;
coviponmental degradntion.

YY¥¥Y¥YYy¥Yyywy

The mtemationog! commmundty mereasimgly recogmzed that these problems
reguired coordusated global acton. The Millenmiwn Dheelaration therelore
represcited an effort to create a common developmioit agenda for the tow
cEniury.

45.3 The Millennium Declaration

The United Nations Millennivm Declaration was adonted in Seplember 20040,
I emplasized fundameertal valees such sz

freedans;

egLality;

eolidarity;

bakerance;

respect far nature;
shared responschality.

¥Y¥Y Y ¥y wYy

The Declaration addressed several broad oreze, mcluding:

¥ pence abd seourity;
development and poverty erdicabion;
envirammental pridection,

husman mghis;

deinocracy and pood povensanes:

T S
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¥ protection of vulnerabie populations;

v strengtheming the [mited Nations.
The MDNTs subeeguenily tansisted major development commmitments imto
mieasurable objectrves

45.4 The Eight Millennium Development Goals
The MDOG frmnewok consisted of eaght goals.

45.4.1 MD{G 1: Eradicate Extreme Poverty and Hunger

The first goal focased on reducing severe cconamic deprivazon and hunger.
Maor areas incloded:

P extreme poverty reduoition;

* prluctive empleyment;

= decent works

= reduection of husger and maloetrition,

Why It Malters

Poverty affecte wirhanlly every dimension of homan development, Poar
howichalds allen expenence lrmled accas o

foad;

edicabion;

heabtheare:

Ealzitatiom;

employment;

rafe housing
Boducing poverty was therefione placed an the cenare of the MDG frarmework.

45.4.2 MDG 2: Achieve Universal Primary Education

The second goal aoweht o endure thot children everyvwhore sould complete
primary cdwcation, Edication cobinbutes o;

b A R

Fusman capilal develapment;
cengloymcil efporiunitics;
poverty medaciien:

henlth swarcness;

social partacipalson

A i

Universal primary education was viewed as an essential foundation: for long-
teremi d:v:f—upnmt
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45.4.3 MDG 3: Promote Gender Equality and Empower
Women

The third geal addressad gender mequality, particularly i education. [t sought
o improve opportumbies for women and girks and redece gender despanities.
Wirmnen's empowerment contribsies io:

baraschiold well-being:

eecimnbe produaciivicy,

cducation;

maicrmnal and child healih;
sxcind development

Gender cquality was therefore recopnized as bath a haman-igls obiective and
a develapment priority.
45.4.4 MDG 4: Redoce Child Mortality

The fourth goal Focused on reducing deatls aoeong childeen wnder five years of
ape. Important mterventions included:

YWY Y

WACCIEALaL,
i natritiog,

eafe drinking water;
sanitation;

mufemnal sducaltson;

gecess 10 hedltheare.

¥Y¥YYYwy

Chald mortabity became an important indicalor of averall social and bealth-
avelers develogmsent.

45.4.5 MDG 5: Improve Maternal Health

The fifth goal focused om mproving maternal health and reducing denths
assooialed with pregrancy amd childindk, npestant prosities inchded:

= skilled bhirth attendance;

*  onlenatol core:

o oreproduciive healtheare,

Foocmermency obEtelric serices:

# maiernal noirition.
lmproving msternal bealth was cssential for bodle women's well-beug and
broader fnnily development,

ATH



45.4.60 MDG 6: Combat HIV/ATDS, Malaria and Other
Lriseases
The sixth goal focused on major misctious diseases, Priority oreas included:

= HIV prevention and reatment;

¥ malarin control;

B mibereulosis conbrel;

o oavcess o exsenbind health serdees,

The goal demenstrated that public health challenges could not be separated from
ecenormic andd socind development,

454.7T MDG 7: Ensure Environmental Sustainability

MG T brought erviropmicivtal concerns direcily inte the global development
Iramewark, Important areas meluded:

integrating sestniable development o national policies,

reducing bindiversity loss;

rTpTIRE acceds o safe drinking water,

IEp Vil Sartatio,

irprevite the lves of peaple living 16 edegaate urban settlements,
This goal represemicd  an dmportasl  conpection between the  exrlies
envaenoe el apeida and the MDG developnrent framewark.

45.4.8 MDG 8: Develop a Global Partnership for
Development

The final geal recogneed thal develomng counines could not sddresy nass
development challenges independently, [ emphazized coogeration in arcas such
&5

b R G

isremmarianal trade;
development assistance;
debt;

acoes 1o ewkenlial medicines,
i tochidlogies,
intermational pacierships.

MG B therefore emplmsiosd the paneple of shared global responsilblity.

YoNY Y W
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45.4.9 The Eight MDGs at a Glance
M, Millenmiuwm Dievelopment Cionl PFrimary Focus

Povelty, hunger and

l Eradicate Extreme Poverty and Higyger
. ernploymeni

=

Achieve Universal Primary Bducntion  Educabon

Promots CGender Equality and

> Empower Women G mgasiy

1 Reduce Chald Moradiy Child haadel

3 Improve Maternnl Healih Mnfernal health
Corbat HTW/AIDS, Malara and Other > .

fa : Communicable discases
Digcases

. w Env d
7 Ensure Environmental Systanabibity m.mmmnt wilger e
samitakiomn

g Drevelop a Global Parteership for liensibant cation

Development e

A simaple way for students Lo remenbar the shnsune 15

Foverty — Education — Gender — Children — Mothers — [isease —
Environment — Parinership

45.5 Major Achievements of the MDGs

The MTHG: helped concentrane global attention and resturces on measuialle
human-development priorities, Major arsas of progress included:

Poverty Reduction: The pesiod winessed substantial seductions in exirerme
poverty giobally, although progress varied significanily across coundries and
rEEIOns.

Education: Primary-school enrelment  expanded substaniially in mmmy

developing coamtries. Greater: afention was alse piven o reducing  pender
desparities in educalaom

Sl



Child Survival: Improvements m;
P waccipatiomn;
o oputrdiom,
¥ primary healtheare;
F  disease preveninn
contribated g substmntial reductions in child mertaliby,
Maternal Health: Access to maternal healthoare improved in many countrics,
glthough propress remained uneven.
Disease Control: [nermational prograsimes expanded effomns agaimsn:
B OHIVAAIDS;
= malana;
F tuberculosis,

Cireater global [nencing and divkematieaal cooperalion stenpihbened disesss
preveniion and treatrment

Waler Access: Access o tmproved  donking-water  sources expanded
conslderably i mawy pans of the world. Sanitation progress, however, semained
lees satigfaciony n many regions.

45.6 Why Were the MDGs Important?

The impartance af fhe MGy extended beyond mdivadual - development
caleoanes, They changed fhe practice of intemational developament in several
ways.

Clear Priorities: The eight goals provided governments and development
arganiEatioes with o comunon sot of prasities

Measprable Progress: Tirgets and mdbicadors made developmentl performuance

easer Ly momitor

International Mobilization: The goals encoursged governments, domors,
WO, anel inbernalional arganseations o coosdinale resosroes,

Fublic Commpnicafion: Fight relotively simple poals made the prlobal

development agerda casier to conmmumicale.

Accountability: Repular reporfing increased pressure on governments anid
mibernatiomal arpansnbicns dempmstrate PrgTESS

The MINGs therefors contributed do the emetpence of a stronger resulis-ericnted
development culture

izl



45.7 Bangladesh and the Millennium

Development Goals

Hangladesh’s sxpenience wiih the M5 45 particulardy dmpartanl because the
coantry made notable progreas mosoveral human-development aseas despite
resource copsitaints, high population density, and valnesabilisy to natural
deszsters, Important areas of progress meluded:
®  poverty reductien;
primarv-schaal paricipadion;
b panty in educatian;
redietiond in under-fve mostalily;
redhactions in matermal maalify;
imimuization,
comdral of several communicakle disenses;
irnprived access fo drinking wales,

YYYYYYY

Ranglndesh’s expenence demopastraled thad significant improvemenis in soceal
indicalors exn oo even in o lowersnceme setting when pebhhic policy,
cimumuriy-bassd programsunes, development partnershiaps, and social usitaioves
work topether. At the same tinee, important challenges remained, particularly in:

gualily of edscation;
cengioyment,

wirEion,;

eanitakion;

enviranmental sustamahality;

imgualiny
These remaming challenges hecame mmpaerinnt pronties under the SDGS.

L S B N,

45.8 Limitations of the MDGs
Dzapite et sckicviencnls, B MOGE kad several anportant lanitalans,

Limited Scope: Fight goals could not fully represent the complexty of
suglatiable development, [mporiant dsues recetved insullicient attenton,
inchuding:

imequaliny;

climsate chasge:

sugtainabic eneroy:

EOVeTTIAnCE;

pence and justice;

sustainahle cities;

. . R
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¥ respensitle consumption;

¥ ecconpmmc matiubons

Strong Focus on Developing Countries: The MIMGs wers Iargely perceived as
a development agenda for poarer conninies, supported by neber coumtnes, This

created a division helween:
developing counirics as recipients
and
developed countries as donors of partoer.
The f-n!':r S adopied a more explicitty umiversal approach, applymg to ol

caunlres.

Insnfficient Integration of Sustainahility: Eovirommental sustainability was
concenirted prmarly within MM 7, However, enviremmenta] msyes affecs;

health;

poverty;

agrzultire;

water;

citice;

ecanoamie grosih,

The 5DMGEs therefore inbeprated susainnbility meach moss broeadly acress the
Framewark

YY¥Y Y YY

Incgeality Within Countries: National averages could copceal dispariiics
ameag:

el and pioos;

urban and raral popalstions,

men and women;

reglims;

inazgaealized commaniiies,

YUYy

A country could mmprove is national avernge while particalar groups remnined
desadvantaged.

Limiled Attentinn o GGovernamce:! Is=ues soch o

¥ strong institutions;
= jushice;

P ucoounizhafity;

B povernance

wete ot sufficiently represented s independent developmens poinTities

iE3



Limited Participation in Initial Desipn: The framework was criticized for
hemng comparntively top-down. The process thai Taser profuced the S
tvidwed broader comsullation wsnong governmenls, civil sociely, bresinesses,

acadenva, and other dakeholders.

45.9 From MDGs to SDGs

By the eachy 20085, 3t had become clear that 2 pogt-2015 development framework
wis nocessary, The miomabemal communiy wanbed bo:

preseree unfimished MDG prorities;

adidress epyvironmental sustamability more comprehensively;
melude clonate change;

address inequality;

etrengthen povernance;

recagnize sistnmable sconamic development;

apply the framewark urivessally,

YYY YV YY

Rio+20 im 2012 played an imporiant rale in mitisting the process of developing
Sustainanle Development Creals. The transiion can be represented as:

Miillennium Declarathon (2000)
H MM E;{H}HJDIE}
Rt-n-+1|[: [2012)
Past-I015 ﬂﬂrd-'ﬂpmml Process
2030 ﬂgu:da (2015)

17T SIGs (20052050
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45.10 MDGs versus SDGs

[Mmension MDGs S
Period 2000-2015 21 5-24050
MWumber of Cioals b 17
) . . Basic buman-development  Inmeprated sustainable
T development
vl focise
Application ety o Universal

developing countraes

Infeproied noross

Environmeant Promanly MING T

numierses goals
Clipmare change Lirnited emphasis Dredicated SIHG 13
Inequality Larited Dradicated SDG 10
Sustmnable cibes  Nod separate Deedicated SDG 11
Feace and o
i Eera Mot separate Thedicaied STHF 16
Partnesships MDG R ST

; People, Planet,

Core philosophy :i;drsmg e bt Progperity, Peage and

Parinerslop

The 5046 did auot sunply replace the MDD They expanded and iransformed
the glebal developmctt ageisda.

45.11 MDGs and the Fourth Industrial
Revolution

Mest MDG implementation cocurred befare today's widespresd adaplion of
ailvanced Faurth Indistizal Revolutdon echnologles. Mevartheless, the MG
expesicnce deimonstrates ansas where modemn techaologies could  sreatly
aeecieraie development

iz



Artificial Intellipence: Al can support:

B opovesly mepping,

F  disease prediction:

¥ persmalized educution;
F  agnculteral planmmg,

Mabike and Trigital Technolagies: Digital platforms can improve

¥ financial inclusion;

= henith informaiien;

F education;

¥ pubilic-service delivery.

Rig Data Analytics; Datn analytics can strengthen;

P developrmen: moniaring;
¥ resource frgeting,
= public-health surveillance;
¥ oevidence-based palicymaking,
Swtelite Technodogien: Sotellite data can memibos:

agriguliers,
foresls;

waber resiurces;
o llmagber ampacis,

The S era therefore inherited the development objechives of the MDGs while
gatming access Lo msch moare powerlul digital techologies,

-
»

45.12 Classroom Activity

45.12.1 MG Performance Review
Stadents work I groups, Each proup selecis one MOG and exammes:

Wihsat proddens did the goal address?

Why weas it important?

What type of policies could help achisve 77

What limitalions exisbed?

Which SDG or SDCs now mdiress the dame igsue?

Hew could Fourth Industrizl Hevolutton techirologics secelesate
progress foday

Each proup presents its fmduggs.

YYYYWY
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45.12.2 Mini Case Study
Case Title: Bangladesh®s Progress ln Maternal and Child Healbth

Drursng the MG perd, Bungladesh expanded commuonity-based healthcare,
insrunezation, matemmal-healith awaneness, Tamely-placmng services, and aceess
to trained health workers, Cooperation among goveniment institutions, NGO,

imernationzl development partners, healtheare professionals, and commnnisies
contnbuted by rnprovernents m maternal and chald kealth mdicators,

The expenence dermoisirated that major development ovtcomeas depend s oaly
an economic growsh but alsa on fargeted policies, communily participasian,
publsc-bealth infrastructuse, aml partnerships,

45.13 Chapter Insight

The Millenniom Development Goals (2000-201 %) represented a historic effort
o transferme globol development commitmeends o measurable gools and
turgets. [y concentmiing micmatsmal aftentiom gn poverty, educaismn, gendes
equality, maternal and child bealth, diiease control, emdrommental sestusnabilitg,
and glotal pasibership, the MD s coainbuted e substantial dogperovements in
human development. However, their limitatioes-ineiuding insufficiens atention
o inegualisy, climate changs, governance, susminable production, and the
intercomnected mufure of econoimic, social, amd environmental gystemme-
demenatratad the nesd for a broader Framework, The lessons of the MDD era
thevefore Becamie an esaential fouedation For the 2020 Agenda and the 17
Bustainable Development Goals

Key Terms: Millensium Devslopiment Goals (340058, Millonaivm Declaration,
Extreme Poverty, Universal Primary Bduwcation, Gendsr Bqualivy, Child
Mortality, Matemal Health, Gicbal Parnership, Envircnmenial Susinmability,
PDevelopment  Indicalors,  Fosl-205 Develepment Agends,  Sustwinable
Dyl opaneat Crosls (S0HG)

Reflectinn Questions
1. Why were the Millenaiwm Development (oals established?

2. What ware the ciglt MO0, and which dimesions of s
development did they prioritize?

A What were the mejor aclbevenwents of tie MDG famework?

& Wit Hrdtntons of the M8 coeated the noed for a browdes
glotral developanent framework?

g7



5 Hoa dio the MDMs differ from the Sussainable Developmient
Ciouls?

G What can Bongladesh's experience with the M55 feach us
pfaul imiplementing the ST

K1



CHAPTER 46

Sustainable Development Goals (SDHGs): 2015-
2030

The haslareeul PrOETESS1NT G0 B b sizmmaericed ox:
Stockhelm 1972 < Environmertal saareness

Brundoland 1987 — Susiainakle Developraeat concept

Rig 1992 — Cilobal suslzinabalily Framesack

Johannesburg 2003 = Implementntion and parinerships

MDD 20002015 — Measarable glolal development goals

R +20 2012 — Process wward & omiversal sestomabality agenda
2015 —» 2030 Agenda and the Sastsinahie Development Goals

W thesefore move b ane of the eore sections of the entire course. Susfainable
Development Goals (STHGEs): ZOES-20 3N

Thiz chapier will cxplain the 2030 Agenda, all 17 SDGs, the 169 targets, the
Five P=Feople, Planst, Prosperity, Peace and Partnership, the principle of
“Legyve No Oine Behind,” the intercormectad notere of she poals, their
imiplementabion and menilonng, ond ther significatce e Bangladesh and the
Fourth Industrial Revolution

46.1 Imtroduction

The Sustpinzble Development Gosls  (STHZs)  represent  the  most
cmprebensive glohal development framework adopied by the intematioral
community. Un 25 Scpiember 2005, all 193 Monber Stz af the Undved
Matiens adopted the 2030 Apenda for Sustaloable Development, cstablishing
17 Susiainahle Development Goals and 169 associated fargets to guide glabal
development efforts throwph 20310

The 53D emerped from decades of miemational experience beginning with the
Stockholm Conference of 1972, the Brundtlond Report of 1987, the Rio Earth
Summut ol 92 the Millemmium Development Cisals, amd the Bt M
Conference of 2002, Hach milestone contributed o the recognition that poverty,
iegualivy, erviroimental degradation, clirsaie change, ecobemic deveiopment.
peace, and instiutionnl effeciiveness are interconpscted mither than seporate
challenpes

El1



Unbike the Millenniom Developmens Treals (MDGz), which congemtrated
strongly on h:sinl.-ul.relnrrrumtcltal_lzngu in develoming countres, the 500s ore
universal, They apply o developesd, developing, snd lses-developed countnes
alike, Every courtry b axpocted Lo pursiee coonminie prosperity, social mélusion,
envitrommenlal sugaipability, peace, sffective instituiions, apd intezmatioral
COMIpIErAL .

The 2030 Apenda is built around a simple but powerful idea: development
should improve human well-being without underminimg the ceologien!, sedial,
znd ecomemic foundations wpon which future generations depend,

46.2 The 2030 Agenda for Sustainable
Development
The fermal title of he 2030 Agcnds b5,

Tranxforming Cur Warld: The 2030 Agenda for Suxieinable Development

The waord “Trunsforming™ is sipnificant. The Agenda does not simply call for
mcremental  improvements. [t recognizes  the peed  for  fundamental
translatmations i

BCOMHNTTIES;

i et

coergy Sysloins.

production;

consumption;

cilaes;

T

belnolepies;

human relptignships with namre,

The Aposda secks development that is snmeltaneo sy

YUY YYYY

"i

ecanumically viabie + socially inclhusive + environmenially sustainahle,

46.3 Vision of the 2030 Agenda

The 2030 Agernda envisions a wosld:
free fram poverty and humger;
with uriveesal aceess to education and lealibears;
whare women aid men enjoy equal opportunitics;
with nocess to olean waler and snnrintian;
powered merensingly by susininable enengy;

A9
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choracterized by decent employment and imeevaiion:
where inequalics are reducad;

where citied are incliztive ond senbent;

whare natural ecogyvstenss are peotected;

where socichies are peaceful and institutions accountabls.

Yy ¥y

This vision sipneficantly cxpands the development ageoda beyond conventional
micasures such ag GO growih,

46.4 The 17 Sustainable Development Goals

The 17 ST provide an integrated framewark for addressmp conomic, socral,
envrremrmenial, and matineiemal dimensions af developmeni

46.4.1 SDEGx 1: No Poverty

End poverty im all its forms evervwhere, Povesy s mualidimensional, Tt
invelves more than msufficient mcame. Peaple experiencing poverly may alse
lack:

adegieates fousl;

halthcars;

cducation;

bousing,

sanitation;

empivymenl oppoTiimies;
gacii] protection.

YY¥YYVYY

Sustainahle poverty reducton therefore requunes bath economic appothinities
and elfective social policies,

Banpladesh Relevance: Importunt areas inclods)
epcial protection;

rurn! development:

empioyTment generalion;

finanicial melusun,

digaster reatlicnce.

¥YYww
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46.4.2 5DG 2 Fero Hunger

End bunger, achieve food seeurity and Improved nutritbon, and promole
susfainable agriculture, Thiz geal connects food producizon with nutmbon and
emvirpnmenial sustainnbility. Major arens inchode:

food security;

ngricultural producsivity;

mdrlyion;

sl holder fasmers;

sustainable apricaiure,

regilicni food svsiems.

[ S s e Sl

AR Conpectbon: bModern aprcaliure can use:

precision fumning;
agrisilmal drones,
Al-basid crop predection,
FoT soil sensors;

saleliiie monitoring,

L S

Technolepy can thereforz increase productivity while reducing resource
COnE I nn

46.4.3 5DG 3: Good Health and Well-being

Ensure bhealthy lives and promote woell-belng for all af all ages, The goal
addresses;

raicrmal healdy

child health;

comrouniciahle diseases,
non-commmunicahle diseases;
peztal bealth.

road safiery;

universal heallh coveraps,
Al Conpection: Emerging technologies inehede:

Foolelemedicing,

= Al-psgisted diagnosiz,

*  wigrable devices;

F plecronic healih reconds:
= heshih-data analviics,

YYYYEYYYY

Digital health com improve access, particularly m underserved communities

k1t



d6.4.4 5DG 4: Quality Education

Ensure imclusive and equitable guality cducation and promotc lifclong
learning apportunitics for all. Education iz one of the sirongest foundations of
sustninable development, Crandity educasion develops

knowledpe:

skills;

crealivily;

crilical thinking,

crngioyathility;

responsibie citizenship.

[ S e Sl

AR Connectbon: Education increanngly iveol posales:

digital learning;

artificaal amelligence;

wirual classsooms;

adaptive learning;

simalation;

ratline educatian.

In the Fourth Industria]l Rewvalubon, Tifelong Jearming becomes particularky

importan hecaese chnoligseal change conbmeseasly transforms oecupational

akills

46.4.5 5D 5: Gender Equality

Achieve pender eqpuality and empower all women and girls, Gender equality
mcluces:

TYY Y YY

equal edecational opportunibes;
ELOnINTIG pp.r!lcipuliun;_
beadership;

protection from violencs;

equal access to resouTes;
participabion m decisiom-making,

VYW YY Y

Sustainatle development canpot be achieved if a subsinotial proportion of
society faces svslemntic bamers by opportunily

303



d6.4.6 STHG 6: Clean Water and Sanitation

Ensure availalility and sustainable management of water and sanitation for
all Major priorifies meclude:

sale drinking water,

ganitation;

wagtewater treatment;

water-use elliciency;

predeciyen of waber scoaysbons;
integraced walcr-resource managenenl

¥yY¥YYY Yy

Banpladesh Helevance: This goal 15 parbcubarly important becaize Banglacesh
Brees challerpes related 1o

arsenic conlamimalion;
river polistica,
saligity Infrusion;
groundwater pressute;
urban sanitation,

4TR Connection

Lol sensods and dals analylcs cad mositer water quality @ inspeove wales-
FESINCE MATagemii

46.4.7 SDMG T: Affordable and Clean Energy

Ensure aceeis (o affordable, reliable, sustainable and moders energy for all.
Sustainable cnergy is sEscntial for

hosaseholds;
indusirics;
education;
benithcars;
lransporation;
digial infrastrucione.
Prionty areas inchude:

¥ renewabls energy;

v energy efficiency;

¥ modem enesgy access;

»  cleaoer technologios,

Salnr, wimd, s prids, enerpy-storage techniblogies, wnd Al-baged encrgy
enanagement can support the ransiton loward sustainsble energy systems.

L S

¥FYYY¥Y YW
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46.4.8 SDHG 8: Decent Work and Economic Growth

Promote sustained. inclusive and sustalpable economic growil, full and
productive employment and decent woark for all, Ecepomic prowih ramaine
esgentinl, bat the 300G emphasize the guoality and sustainability af growth
Development should seneraie:;

F  proeductive employment,

decenl working comhilions:

enlseprenewrehip;

inpicyElion,

inglusive spenomic spporiunities.

AR Challemge: Aulonstion and Al may replace certsin outine tasks while

creating new occupatiens, Education and reskifling are thescfore ¢ssential for
ensunng that technelopical mmnsformaiion remains inglusive

L

46.4.9 SDG 9: Industry, Innovation and Infrastructure

Build  resilient  infrastructare, promote inclosive and  smstainable
industrialization and foster inpavation. 5065 9 has a paticularly strang
relatiomship wath the Fourth Indusinal Revolution. It meludes:

infrasiructure;
indusirinl developrent;
reseasch;

tripey Eld o,
Leohnodoomy;
conmachvity,

Y YYYY

Modemn applications imclude:
stoart faciaries;

pobatics,

Al

advanoed manufchrng:
digitnl mfrstnicture;
green fechnelogics.

TR MR T

For Ranplodesh, sustainahie mdustrslizaton can improve prodoctivity and
inlerational competitiveness while redicing environmental pressuses.

46.4.10 SDG 10: Reduced Inequalities

Redoce ineiquality within and amang conntries, Econsmic growdh does not
autpmatically ensure spuizhle distnbation of benelits, Inequealily may acour
gicoiding b

k1L



¥ incorns;

F location;

¥ pender;

#  dizability:

¥ onge;

Foecanomic opparimity.

Inclusive development therefore requircs policies that ensvre disadvantaged
papulatiang are ahle to participate mnoand benef from developmicnil

da4. 11 SIMG 11: Sustainable Citles and Communitics

Makie citles and human seiilements inclosive, sate, reailient and sustalnable.
Rapid sirhonization crentes challenges such az:

Corpaitiog,

peclluzinm,

housing shorapes;

Nl

pressue o mlresiructiuse;

digaster vulnesalbiliog

Smart City Conmection: 4R techoologies can support:

Smart Transport + Smart Epergy + Smart Waste < Smart Water + Smari
Buoildings * Dipital Covernance

The objectve, however, should not gimply e 8 technclopically advanced oty
fruat o hmmen-centred ond sostaimable city,

Y¥Y¥uwy

46.4.12 5IM;: 12: Responsible Consumption and
Production

Ensure susinimable l:lmal.l.mpl:ll;n wind Fl‘l;l-u]l:lr,:linl |1.l.+t-|:r|:|:|. Traditiaral
szomarmic sysleme oflen follow:

Extraci — Produce — Consume —» Dispose
Sustainable svstems incrcasingly aeek:
Redoce — Hewse — Hepair — Hecover — Reevele

This creates the foundaten for the Circolur Economy. Businesses can
cantritnate through:

resource efficiency;
cleaner production;
cudtainahle supply chains.
wagle reduction;

YYyYy
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F

regponsicie procuremient

46.4.13 SDMG 13: Climate Action
Take argent action to conibat cllmate change and its impacis, Climate clatpe

affecis;

Y¥YYYYY

agrisliure:

heatih;

waber;

ecosystems;
infrasiruciure;

s gration,

economic development

Bangladesh Helevaopee: For Bapeladesk, clemale achon s parbeolaly
important becauss of exposure to;

YV vYywwyy

cyrcbogued,
flooding:

copstal salinity,
MYeT erasion;
wea-level e
exirerme wentler.

Chmate adoptation and resibence therefore form essentinl components of

sustaiable develapmend,

46.4.14 SDG 14: Life Below Water

Conserve snd sastainohly wse the scesns, seoy and morine resources for

sustalnable development, Maqor concerns molude:

YWY W

marine pallation;
plastie wagle
erectiiahibiig:

ceosyatem depradation;
ezean ackdification,

Bangladesh Connection: The Bay of Bengal provides inporiant apperiuniiies
s sustainable Oshoriss, maritime aclivities, marine research, ond the Bloe
Eeonomy Econoome use of manine resources must therefore be batanced with
ecray sl conservalion,
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46.4.15 SDG 15; Life on Land

Prateet, restore and promotc sastainable use of terresirial ceosyvatems, This
mcludes:

forests,

Biodiversity;

[znd;

wiliflifie:

R

CCOSYSLEMS,

Delirestfution and kabitat desiruction can umdemmine btk scological siah:lity
and husnan livelibeods, [n Baongladesh, ccogvatenss secl a5 the Sundarbans
demenzinate the cloge relationship betweer Bodiversity, liveliboods, climate
resilience, and sostinable development

¥yY¥YYY Yy

d6.4.16 5DG 16: Peace, Justice and Strong Institulions

Promote peacefol and Inclusive socletles, provide access to josthoe apd build
effective, acconntable and inclusive institutions, Sustainable development
FEqUIreS:

rule of law,

necanrtabitity;

AR punency,

auoess 10 Jusiee;

cifective public instiutions,

inglusive decision-making,

TYTYY YWY

Without effeefive Ingtitutions, imeplessettation of oflber SDMGs becomes
considerably more difficali. Digital govemment can sirengiben service delivery
and tronsparency, although cybersecurity, privacy, incluzicm, and responsible
cluta govermnance musl 2lso be congidensd

46.4.17 DG 17: Partnerships for the Goals

Btrengthen  fthe means of implemeniafion wpd revidalize the  global
purtnership for sustuinahle develapment. Mo country can achieve the S00Gs
inibepemdently, Parinerships are regured among:

Eovermments;

Limdted Mallons agences;
lusinesges;

v CTEiiies;

civil society;

b A
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¥ development parteers;
F communities.

Imiportant preas includs:

fihamse;

beo hnobogy:

cnpacity building

iradc;

Cata;

intemational cooperation.

L O R N

S5[HG 17 therelore acls as an imgortanl enabling mechantzm for the enlire
Agenda,

46.5 The 169 Targets

The 17 Gonls establish broad aress of ambition, while the 168 turgets provide
greater specilicity reganding what should be wchieved, The stmcture can be
understand as:

ol — Tarpel — Indicator — Dota — Assessmient
For examgple
Croals Clean Water and Sanitation

Target: Improve nccess or sastainnble managsment

Indicater: Measioe @ specilic asprect of progress

Data: Collsot evidenos

=
Assesvment: Delemmine whether pragress = aullicienl

Thiz resufbs-orented  structure epables  govemments: ond intersational
argunizations to menitar implementatin systematicslly,

46.6 The Five Ps of Sustainable Development
The 2030 Agenda can alao be understaod Heougls the Five Pa
FH:I-P!E.‘ Endmmgr:
o opovery;
= hunger;
B deprivation;
k1o



while promicting dignity, health, edocation, and equalicy,
Plamet: Protecting:

clirmale;

biodivessiiy,

wWaler;

fand;

L,

raalural reseanses

YYEYYNY WYY

Prosperity: Fnsuring that peaple can enjoy:

ki

productive lives;

sustainabie economic growth;
urrl.ph:-ym-cr:L;

inpioy o,

technological progress,

W

¥ oy

Peace: Pramsoding:
¥ penceful socoeties;
 jualice;
o inclusion
¥ pccountable instrhations,

Parinership: Strengthening internations] aed muelt-stakebolder coopesation fo
irnplermentation, Thias:

Pesple + Mlanet + Frosperity + Peace + Parinership = 2030 Agenda

Thiz 15 ane of the musi osefal |.'n'|1.-:-|:|'.|1:|.1:|.] framewarks for students (o rememher

46.7 Leave No One Behind

Ome o the defining commiments of the 2030 Apeada is:
“Leave Mo One Hehind™

The prineiple recopnizes that patonal progresa. is insufficient if vulnerable ar
marginnlized populntioos  reman excloded  Development policies  shouid

therelore comader:

= the peorest popalations;

people wath dasabilitses;

children;

older persans;

disndvantaged communities,

peepraphicilly isolated populations;
A0
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¥ others fazimg strechural Barnsrs,
The cmpleasis sliifis foem asking oy
*How misch bas the couniry progresed?™
b nlse asking:
“Wheo has benefited, and who is s6ll belng left bebind ™

Thia represents an important sdvancement beyand refiznce on nabonal averages
aloise.

46.8 The SDGs Are Integrated and Indivisible
The |7 geals should mof be freaied nz seventeen completely sepanate

prograrmmes. They are mieroennecied. For exampie:

Cuaality Edacation {SIMG 4}

1
-

imsproves skills

b
supports Decent Work (504G §)

i
helps reduce Poverty (5045 T)

improves Health (SDG 3
.
contnbates to reducing Inequality (SING 10),
Similarly:
Clean Exergy (504G T)

L
supports sestninable Indnstry (SDG 9)

L
Bl create sustainable Cities (510G 11)

i
reduces emissions and supports Climate Action (5DG 13)

This eferdependecce 15 one of the deflinme characteristics of the S04G
framewaork.
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46.9 SDGs and Bangladesh

For Hangladesk, the SDOs provade a2 Famework  connectie  natiomal
developmicet priesitics with global sustabebility objectives. Imgromant pational
areas include:

poverty raduction;

food scoumity;

guality sfucanon;

umiversal henlfficare;

geriwder equality]

water and ganiiation;

EOECEY BECUriTy;

empioyment;

custaimakhie isdusimialoeation:

chimmate redilicne,

sugtainablc citigs;

EiTon institutions,

SHG implemeitation thaefore requires coordination scross minkstiies, local
governments,  hasinesses, ubiversitiea, civil society  organizations, ond
commuitities. Long-term notional stratepies sueh oz Vision 2041 and the
Banpladesh Delta Plan 2T can imteracd wath the 500 frsnework by
cainecting nafiennl develogoet plantdng with sustamabdlity and tedslicace
objectives,

TN Y Y Y YYWYY
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46.10 SDGs and the Fourth Industrial
Revolution

The Fourth Industrial Reveluticn provedes lpactant loals For sceoleraling SO0
implementation.

41K Technlogy Possible Sustalnabliity Application

Health, cducation, agriculture, climaie

o F | B
Avdiificial [ntelligence forecasting

foT Whater, emergy, agrcullure, smnrt cities

Big Cain S0 momtonng and poflcymakmg

Robatics Manufacturing, healtheare, agriculture
Blaockchain Supply chains, fransparncncy, raccabilicy
Cloud Camputing Educatyon, busingss and public services
Remode Sensug Agricalture, forests and disaster managemend
Diipital Platforms Financial inclusion and public-service delivery

Howewver, technology ifsell ig not auformpfically sustainable, Potential risks
ingluce:

digital irequaliby;
empivyment dismpisn;
PTIVICY COTOSITE,
cyvbarsecomy misks;
clectrome wastc,

high enengy consumpiion;
algarithmic hias.

The objective should therefore be:

Hesponsible Technolegy + Human Development + Environmental
Sustalnability

rxiher than lechnologseal advaneemend alone,

R A i

'1||'

This principle provides un imponaat conceptunl bridpe hetween (he o major
commpanents - ol this cowrse: Sostainable Developmeni and the Foeorth
Indsstrial Revalition.
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46.11 Classroom Activity

460.11.1 5DG Mapping Exercise

Daeide snsdents o groups. Bach group selects one real-world problem
Ranpgladesh, for example:

Iraffic congeslion;
plasric poliution:
youth unemployment;
river pialiistinon;

wrban foodimg;

food insccuriy;
digital inegisality.
Stadents wdentily:

The: priminry 505

(riber mtercannected $1003s,
Pdzjor casses of the problem.
Economic consequences,
Bocial conssquences
Envirommenial comsequences,
Passble polioy selalions.

Belevant 4B techaologies.

The exervise demonsirzies why sustunabiity probloms cinnol pesmally be
aildressed Uerougl a single S0

46.11.2 Mini Case Stundy
A mmart nnd Sustuinable I,.In'l'l.'zr:i'lr Enn]::l:i

Aoumiversity dezides to align ils campus development sirategy with the SDiGs,
Solur panels arc installed on academic buildings, smart meters momitor
electricily consimplion, rarwaler i harvested, waste 58 separabed for recyelma,
gitiple-use plasties are rodiced, tees and biodiversing areas are protected. and
diigital leaming svstenss reduee UnRecesgary POper consumiptio

Y YT N Y

L T "

The wniverstity alse iebodeces scholarships for  disadvaniaged  stadents,
aceeasible facilifies, gender-inclusive policies, cotreprencurship programimes,
and sustainahility research projects
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46.11.3 Chapter Insight

The Sustainable Developmeni Goals (2005-20M0) represenl & mapoes
transformation n global development tuinking. Unlike calicr aparoaches that
feguenily sepamied sconomic development, social welfore, and emvirormental
protection, [he 5DCe recognize fthese dimensions ns desply imlerconneced.
Ther universaliy, the 17 Goals and 169 dargeis, he Five Ps, and the
comunimert 10 Leave Mo Ome Behind proveds o comgechensive framewesk for
building o more prodperows, inclesive, peaceful, and  environmenstally
susipinable world. At the same time, the Fourth Indusimal Bevelation creates
powerfnl  new opportmnittes For accelertmyg progress,  provided  that
fechowlogical mpovadson 15 governod responsibly and s benefis ase distributed
inglusively.

Roey Terms: 2030 Apgenda, Suslainahle Development Coals (S0038), 17 PG,
16% Targets. Five Pa, People, Plasct, Prospeniv, Peace, Parmesship, Leave Mo
One Behind, Uniwersality, [negrated Development, SERG [edicators, Digital
Trnsformasion, Respenatble Innovation

Reflectbon Questions

1. Why are the Sustmnable Development Cieals considered
minde  comgprehensive  than the Millemuum  Development
tinals?

2. What da the Five Ps-People, Planet, Prosperity, Peace, and
Farmership-reveal about the philosephy of dhe 2050 Apcnda?

3. Why ot the poinciple of Logve Mo One Behied undamenial
o gustainable developinest?

4 What dovs 18 mean 1o szy that the 17 510405 ane “intcprated
and indivisible™?

5 How can Foumh  Indostoal  Revelubtion  lechaolagies
accelerate progress fowand the S00Gs while also creating new
sustaiialilisy piska?

A, Which 51Mis should Bangledesh prionbee miosd stromgly,

el lvowy can progress m those goals seppoit aclaevesnent of the
others?
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CHAPTER 47

Paris Agreement (2015): Global Climate Action
and Sustainable Development

The 500G eclabiish whot the world seels to schisve by 2030, However, pne
af the greatest threats w oachieving these goals i climate change. The
internatienal commumity therefore adepied ancdber londmark agreement in the
samse vear as the SD0Ga,

The chapter will examine the UNFOUC framework, Parils Agreement,
temperature  goals, Mationally Determined Contrtbations (WDCs),
mitigation, sdaptation, climate finence, loss nnd damape, net-zern
trangition, Hengladesh's climute volnerohility, ond the role l Fourth
Indusirial Revoluiion ischnolugies in climate aclion,

47.1 Introduction

The Parbs Agreemeni, adopted on 11 December 3HE under the United
MNatiens Framework Convention an Climate Change (UNFOOC), represenis
ane of the most impartant inlematoeal agreemesds mothe hestory of glohal
climate governance, 11 was negotizied at the 21sf Conference of the Parties
{COPINY in Paris. France, and entesed [nte force on 4 Movember HV16.

The Agresmenl was created in fespense o the growing selmifilic and political
pecopnition st climste change poses & seriows threat 1o susfaimable
development, econemic stnbility, food security, water resources, public heakih,
hidiversity, mirastmocture, and hueman secunty, Lnlike earhier climate
apreements ol moposed hmding empsioereduchan egels munly  on
developed  counizies, the Pacis Agrecmonts introduced & mmore. wuversal
Famework in which all Partles are expected to confribute to global clnate
action according to their national cireumstances and capabilitics.

The Parts Aprecntend is therefore significant not only 28 a climate eaty but alse
as 0 broader sudainable development framework. It secks to olign sconomic
development with low-carhon  growth, climate resibence, technologionl
inmrvition, international cooperation, and lonp-lesm environmeninl probection,

s objectives are closely linked with SDHG 13 Climate Action, but its mfloence
cxfends across many other Sustuinable I'.lnvr.:lilpmm! Cloals, meluding encegy,
agricalture, cities, water, health, mfrastructure, and poverty reducton.

A0



47.2 Historical Background

The Pans Agreement developed throwgh a long process. of mtematonal chmate
negobutions. A smplfed hestorienl segueance

Stoackholm Conflerence (1972]

Brundtland Report {1987)

‘
Rin Earth Summit and UNFCCC (1992)

Kyote Protocel (1997)

|}
Copenhagen Climate Conferomes (2009
1
Durban Platform {2011)

+
Parls Aprecovent (2015)

The UNFCOC, adopited e 1942, estabhished the bagie iptemational fromewok
For climare cooperabion. The Kyoto Protocol later inbroduced legally bsding
tapgets for a limiited group of developsd countries. However, the glabal envdssions
lindscape chanped considesably ower time, and n broader, mare wmiversal
egrepmend became necessury. The Puns Agresment was designed 1o wddress thas
challenge,

47.3 Main Objective of the Paris Agreement

The ovemll abiective of the Poris Agresment is te strengiben the globa] response
i climmte change while supporting sustnmable development and poveriy
eradicalion. 1ts centml goals include:

= Limiting glebal fempernture mee,

¥ Strengthenmg climate adaplutwon,

= Aligring feancial Oows with low-ermsson aml clEnate-resilicnt
development,

*  Promoting imemational coaperation

¥  Encouraging progressively stronger naficnal chimate commitments

Temperature Goal: Cre of the most widely keown features of the Pare
Agreement is ite global lempemiure abjective The Agresment seeks b

hold the fncrease in global avesage tempesature 1o well below 29 aboyve pre-
industrizl levelz while pursuing efforiz to limit the imcrease to 1,57,
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The 1.5°C goal is partcularly imporcant for climase-valnerable counries nnd
smali islund states because even relatively small increases in global temperaturs
can signilicantly inlensafy;

een-level mes;

exlreme bt

flouds;

droughla;

cwilongs:

ecosystem degraidabom.

YYY¥YYY

47.4 Nationally Determined Contributions
(NDCs)

Accentzal festure of the Pana Ageecment is the system of Nationally Deicrmined
Contfributions (NIHCs)

47.4.1 What are ND(Cs?

WMz are national climate—sction plans i whech countzies owtline Bow thoy
intend i)

Fooredoce greethouse gas ermissions;

¥ strengthen sdaptation;

F  support climate-resiliend development,
Each country dobermmes dts own  contribubion  according o national
circumstances, development priortics, capscitics, and reapenaibilities. This
minkes the Paris Apregment more fexibie tham carlicr chmate treatics

47.5 The Five-Year Ambition Cyele
The Agreement reguipes  countries b regulady  updade  ther  climaie

cofmmbimenis. The process follows a recusring cycle:

Mational Coammifment — Implemeniation -+ Reporling -+ Heview —
Srruager Commitmen
Countries are expected 10 submit epdnted WS approximately every five vears.
The prenciple 15 that sech succsssive ctmmmitment shoald represent & progressian
beyond the previows sne.
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47.6 Mitigation
47.6.1 What is Climate Mitization?

Mitipation refers to actions that reduce greenliouss gas ernisens or increase
the removal of greenhiouse gases from the atmosphere. Exanyples include:

renewithis enesaw;
coergy cificicmoy;
cleEotric Tanspart;
reforestation;

cleaner indisstry;
fw-rbon huildings;

sustainable apriculiuee.
Mlingation sdilresses the cases ol chimale change.

Y Y YTN Y

47.7 Adaptation

47.7.1 What is Climate Adaptation?

Adaptatlon refers to adjusmments in human and netamal gysiems that reduce
vulnerabifity to ncfeal or expected climpie impacts, Examples include:

flood-reatstnnt infrastrocture;
ewcione shelters;
chirnate-resiient crops;
conslel protection;

improved deainage,

drought managesend,

early wurning svstems,

YW EYYYY

Adaptation addiesses the consequences of climate change
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47.7.1 Mitigation versus Adaptation
Aspct Mitigation Adaptation

Beduce causes of climate

Main purpose Reduce impacts of climaie change

change
Main fcss Cirecnhouse gas envizgions Climate vulnerability

Sal 1 ” s, el
Baimphes olur energy, electrc Flood barriers, drought-resistam

wehicles CIGE

Titne horizon Long-texm global enefits Imimediade and long-terni local
benafils

Helps socicty cope with

Main relationship Prevents fulure warming unavoidable change

HBaoth approaches ane essenting

47.8 Climate Resilience

The Pans Agreement places sirong emphasis on climate resiience. Chimale
gesilicnes selferg to the capacity of Individoals, comstuniics, instituiiens.
eennamies, and ecogyatems

#  pnticipabe clonece visks;
w#  pbsord shocks,

adapt o change;

& recaver from disasiens.

A resilient society te better able to continues funciboning despite climate-related
stregses,

47.8.1 Climate Finance

Deyveloping countries offen require subsiantial finencial reacerees to mplement
climnte mitigation nnd adaptation. Climate finanee may suppon

rernewahbls cnergy;
climate-resilient infrastnacturs;
disnster prepassdness;
sustaimahie spncuiiure;

coastal projeetion,

chean technology;

enpactty building

b A o R
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Developed countries nre expected to play an mapertane rele i mebdlizng
finunctal support for developing countries, Clrmate finance 15 therefore a central
ssue in inbernabional chimale megetialions.

47.9 Technology Transfer

The Pace framewerk also recepnizes the imperiance of sechnelogy, Developing
COMIOITIeS TRy TequiTe access b

#  renewable energy techoslogics;

®  climate-resilient infrastnacturs;

= environmenial moniormg sy siems;
F clean manuEouring technologies;
Fooagnculiural innovation,

Technofopy transfer therefore suppons both clmate petion and sustanable
development

47.10 Capacity Building

Clirnate action aled Teguires mstitational and human capacity, Capacity buitding
includes:

Lechavical training,

szientific research;

polioy development;

tats collection;

ingtitutieaal strengthening,

¥¥YWY Y

Untversites and research instdlations plivy an mpoeriant rale i this process,

47.11 Transparcncy Framework

The Parie Agreement introdaced o enhanced transparency svsiem, Countries
are expecied 10 report information conceming:

precolicuse gas cmissions;
implementation of NICs;
climate adaptation;
chirmale finanoe;

beclsical supgpadt.

b R N o

Trunsparency helps strengihen truss and accounsability among countries
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47.12 Global Stockiake

The Agreement includes & mechanigm krown as the Global Stockiake, This
process petiodically evaluates collective global progress toward achicving the
lonp-term geals of the Pasis Agresment, The Global Stocktake asks:

= Are plobal amssiens declming sulliciently?

¥ [z adaptation progressing?

# [sclimate finnnce adegquate?

¥ Are countries cellectively moving toward the temperature goals?

The resudts are inbepded 1o inform fuure nattenal climate commmlments,

4713 Net Zero

The Pais Apreensent does pot ssmply Facus o gharl-lerm ainusgson reductioa [
glzo establishes the keng-term direction foward a balance between gresnhowse

g85 erodssions and remowals. This concept i commonly associmted with Net
Lo,

47.13.1 What 15 MNet fero?

Met Zzro means that the amount of greenhouss gases released info the
atmarsphere 15 halanced by the omaont remaved. This may imealve:

deep emisgion reductions;
repewabie energy;
energy efficiency;
refansstatian;

cashot capiure.

b R

Mel Hero should ool be mierpreted as pesmission o cortmue oelimiled
ertiddiansg; substantial emission reduction remams eagential.

47.14 Loss and Damage

Some climnte impacts cannat be fully prevented through mitgussn or
eilaplation. Examples tnchide:

P permanent Innd koss cus b sea-level mse;

¥ destruction From extrems cyelones,

#  rreversibic ecosvelem dansaps;

F climate-related displacernent.
These tmpacis are commonly descssed wnder the corcepl of Loss and Damage.
Logs s damage has becoms increasinghy important o global climste
negotintions, particualarly for kighly wainerable developing couniries
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47.15 Paris Agreemenl and Sustainable
Development

Clhimate sctian i3 closaly connected with sustainable development. For examgple:
Henewnble Energy; supports SIMG 7 and SD0G 13,

Climate-Smiart Agriculture: suppons 8ING 2 and SING 13

Resilient [nfrasiruciare: supports SDHG 9, SDG 11, and S04 13,

Ecoxysterm Restoration: supparts 806G 13, 8D 14, and SDG 15

Climate Finance: suppans develapment across multiple 5ThGs,

Thus, climate action should be integrated o satiosal developoient plarning
raiher than treated ag o separate eovironmenial programmss,

47.16 Paris Agreement and the Fourth Industrial
Revolution

The Fearh Industnal Bevoluton proevides power il toels for climate musgaion
et sdapration,

Artificial Intelligence: Al can suppoett:

climate meadelling;

ERErEY np!,'rmi:pl'inn;

disanier predeciion;

smart ggricubiare,

grission monitoring.

Iateraet of Things (o) 0T can s

¥Y¥Yyw

"F

¥ epergy consamption;
o gqualiey;
FBoowater sysicnns;
F o indusrial emissions;
¥ climate copditions,
Big Data Analytics: Lange datasets improve,

clismate-ridk adesstient,
carhon accounting,
infrasiructure planming;
parhay evaluabon

b A o
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Smart Grids: Smart gnds improve the intepration of rensambls enerpy o
glectricrby sysh=ms.

Satelite and Remote Seosing: These techoalogies suppart;

forest monitoning,
flood mapping;
ser-lovel observatn,
agnoultural assessment;
digagler rianagement.

YYEYYNYW

Blockehsin: Rlockchum may suppart:

ki

carbon-market fransparency,

climate-finance trockmg;
renewithle-enengy cerlsficaloy;

sustalnahle supply chaies.

¥ouw

47.17 Bangladesh and the Paris Agreement

The Paris Apreemneni 5 particulardy important for Bangladssh because the
coaniry i3 hiphly sulnemble to climate-relnted nsks, Major threads mclnde:

euckones,

flooding;

rnverhenk emsion;

seed-Livel ras

salimiry ftrusion;

extreme heat;

chimmata-indieced du.pial:nmzm

Bangladesh has therefors smphasized hoth adaptation and mitigation within
itz glimate policy framework. Motean] appronches inglude:

Peationally Deseemined Contributions;

Beatioal Adaptation Ploam;

Hangladesh Delta Plan 2100;

recicwablbe energy developament;

climsate-testlient agriceltuse,

digaster ik reduction;

enrly Warning systems.

For Bongladesh, climate action i= clogely linked to natieanal developemend,
poverty recuction, faad seeurity, woter seourity, and infrastrecture resilicnce

TYY YWY W
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47.18 Bangladesh: Adaptation versus Miligation
Priorities

Hecause Hanpgladesh comtnbales a relatvely small share of global greenbiosse
pas grissions bat facea significant climate walnerability, adaptation has
historically been especially important. Key adaptation areas inelude

coasial proteeiion,

cuchone proparcdices,

flaod management;

resilzent agriculiure;

waler hanapainent,
climate-reatlict infrastiuciure.

YY¥YNYYYy

Al ke saove time, Bangladesh cam alao contribate o matigation throagls:

renewnhls energy;

energy elliciency;

cleaner Iranspirt;

green industrialization;
sustainabie urban development.

LR N

47.19 Classroom Activity

-

47.19.1 Designing a Mational Climate Action Plan

Studenld waork in groups. Bach proup prepares o climale-action plan log
Bawgladesl or & kypothetical developing country, The plan shoeald inclode:

hlijor climuse tisks

Miligation praogifies.

Afspration pricrities.

Renewable-energy shralegry,

{“Himnte-finance needs.

Fowrth Hulusisial Bevoluon lechnobgas,

Blelevant S00s.

Monitoring indicators.

Stadenis shoald explasn haw econome deveboposent can continue while chinsate
ricks are reduced.

TYYYYY Y YY
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47.19.2 Mini Case Study
Case Tithe: Climate-Resilient Coastal Bangladesh

Aovoaslzl distoel expenences nerensingly freguent cyclomes, bdal Sooadmy,
aaliaty  mirusion, asd apcculioral losses. The govermment develosps an
imteprated ¢limate programme that combines mangoove restoration, cyvelone-
resilient bousing, solar-powered sheliers, Al-based weather forecasting, IoT-
enabled waler momitoring, safi-iolerant cropy, and mmproved evacusbon sysiems.
The programatie receives nlernaiional clomaie Anance dnsd devalves universities,
local cornmigmitica, MCA, basbeesaes, and government agencics.

47.20 Paris Agreement at a Glance
Elementi Main Purpise

Tempemmrs Geal Keep worming well below 2°C and purswe 1.5°C

WCs Maticnal climate-aciion commiiments
Mitigadion Redace greenhouse gas eimisgions
Aduptution Reduce vulnerability 1o climate impacts

Clirisie Einance Support climate achon, especially m  developing

coLatrics
Technology Accelerate clean and resilient develagment
Iransparency Momitor and report progress

Cibobal Slockiake Assiess collective global progress

Move  foward low -emission, climate-resiliem

Long-Term Dhiseciion daseboisest

Al



47.21 Chapter Insight

The Paris Agreement {2005 tranaformeed setemmational clintale govemanee by
catablishang & unbversal framework o which 2l countries coptribute o clinaie
achion according 1o their nafipnal circumstances. lis temperatuce goals,
MNetionally Dhetermimexd Coatribations, adaptation framework, chimate-finance
Qrc IS, bransparency amungements, and progressive amhibion oycle seek
align glabal developmcnt with a fow-cachon and climate—esilient fuluie. For
climate-valnesable coouirica such as Bengladesh, the Apreoment is particolarly
sigmaficant becaese sngminnble development cormad be nchiewved without climate
aadapintion, resihent mfrostructore, intemabonal coaperatian, and technolagical
misrvadion, The Fowrth Indusinal Bevalulon furiher sirengthons thes agenada by
providing  advamced teols  for  climate  forccasting,  fencwablo-cocrgy
miAragcment, evironmenial monitering, aid svidenee-based decizlon-making,

Roey Terms: Pers Agrecment, COPIL UNFOCC, Matdopally Determimed
Comtribations  (NDWCs), Clinsate  Mitigation, Climats Adapiatzon, Climate
Resilience, Climate Finance, Global Stockmke, Transparsmey Fromework, Met
Zero, Loss and Damage, Techeology Transfer, Low-Carhon Development

Reflection Questions
1. What a&re tlse meain objectives of the Pars Agrecosent, and

wehy ig the 1570 aspiration particulorly important for climate-
vulnerable countriss?

2. How de Mationally Dstesmined Contributions (WIS allow
caulntries o parfcipate in global climate action according to
fhieir national cocumstances?

A Whai &= the difference beteden ¢limate mitipation asd
climate adapmsion, and why are both neceszany™

4 How do climate fatce, technology fransfer, transpareney.
and the Giohal Stockeake strenpthen implenientation of the
Faris Agrecment!

5. How ean Foumh Industriol  Revelution  technologiss
contrinate te climate mihgnfien, adaptaten, ind resthence™

G, Griven Bangladesh's relatively small contribubion to global
emissions but high climate wulnerabality, how should the
counlry  hafance  adeplaizen,  mibgaben,  ccomomic
develojizaent, and dematsonal clmte coopertion’
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