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ABSTRACT   
   

 2022-23, agriculture was a cornerstone of India’s economy, employing over 45.6% of 
the workforce and ranking as the second-largest employment sector after services. 
Agricultural sustainability has emerged as a crucial approach to advancing 
environment-friendly, economically viable, and socially inclusive practices.  This 
study examines the growth trajectory of various sustainable agriculture indicators 
and assesses the impacts of sustainable practices across Indian states over two 
decades (2000-2020). The area under irrigation has been considered the basis for 
selecting the states for the study, as the environmental impact of irrigation is highly 
related with some environmental sustainability indicators, viz., water availability, soil 
health, irrigation sustainability index, etc. Gross state domestic product as an 
indicator of economic sustainability and rural employment rate as an indicator of 
social sustainability have been considered in the study. Through comparative analysis 
across eastern, western, northern, southern and central regions, the study highlights 
more or less consistent strides in sustainability across states with some exceptions 
and assesses the advancements in economic,  environmental and social dimensions.  
However, regional disparities remain, emphasising the need for tailored interventions 
to adopt these practices broadly. This study provides a clear picture of the relative 
positions of different regions of India regarding their growth trend in sustainable 
agriculture over two decades and actionable recommendations for policymakers and 
stakeholders, aligning with the broader objective of embedding sustainability into 
agricultural systems. It seeks to promote economic prosperity, environmental 
resilience, and social inclusivity in this vital sector by offering a comprehensive 
framework for responsible growth. 
   
Keywords: Area under irrigation, economic sustainability, environmental sustainability, 
gross state domestic product, rural employment rate, social sustainability, sustainable 
agriculture 
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INTRODUCTION 

Land used for agricultural activities is central to 

ensuring food supply, contributing significantly to 

productivity and food security. Despite the global 

efforts to pursue the Sustainable Development Goals 

(SDGs), nearly one in ten individuals worldwide faces 

severe food insecurity (Viana et al., 2021). Key factors 

such as population growth, urbanisation, resource 

exploitation, and climate change adversely affect 
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global food security. Consequently, sustainable 

agricultural practices are crucial for food production. 

In India, agriculture is vital, employing about 45% of 

the workforce and contributing 16% to the GDP, 

comprising 60% of the country’s total land area 

(World  Bank,  2016).  India is a global agricultural 

leader, the largest producer of milk, pulses and spices 

and possesses the world’s largest buffalo herd. It also 

leads in cultivated areas for crops like wheat, rice and 

cotton. However, agriculture’s share of the GDP has 

steadily declined over the past six decades, from 

approximately 54% in 1960-61 to 16% in 2020-21 (GoI, 

2021). 

In the production of major food grains, the position of 

the state of West Bengal in India is high. Figure 1 

shows that the productivity (Q/ha) of rice and pulses 

in West Bengal is higher than the All India average, 

but less in the case of the productivity of wheat. India 

has secured the second position in agricultural 

productivity globally (NABARD, 2021). Still, it is 

much less than the world average in rice production 

and slightly less for wheat, though higher for pulses.  

India is far behind China, with the highest rice 

productivity (NABARD, 2021). This comparison of 

the agricultural productivity of major food grains in 

West Bengal, India, China, and the world indicates 

much potential for productivity enhancement. 

 

Source: NABARD - State Focus Paper (West Bengal) 

– 2020-21 

Figure 1. Comparison of productivity 

(quintal/hectare) of major food grains of West Bengal 

with India, China and the World 

Currently, Indian agriculture faces significant 

challenges, including declining farm incomes, rising 

production costs,  depletion of natural resources,  and 

loss of agrobiodiversity (GoI, 2020; Singh, 2020). The 

green revolution of the 1960s has raised concerns over 

environmental degradation, unsustainable resource 

use and declining profitability. In response, there has 

been growing advocacy for sustainable agricultural 

practices, which aim to balance productivity, 

environmental health and economic viability. 

Agricultural sustainability is critical for ensuring 

India’s food security, rural employment, and economic 

stability.  With the added challenges of climate 

change and resource constraints, understanding 

sustainability across regions is essential for 

developing targeted strategies to enhance resilience 

and promote balanced growth. 

This study evaluates agricultural sustainability across  

Indian states over two decades, focusing on economic, 

social, and environmental indicators—area under 

irrigation (AUI), rural employment rate (RER), and 

gross state domestic product (GSDP). The study aims 

to guide policy efforts to foster agricultural resilience 

and balanced development by identifying regional 

strengths and weaknesses. 

The paper is structured as follows: The next section 

provides a literature review of agricultural 

sustainability across Indian states, establishing a 

foundation for the study and identifying the research 

gap, which is followed by the study's objective in a 

subsequent section. Section four presents the data 

analysis with its findings, offering a comparative 

assessment of sustainability performances across the 

Indian states, which have the highest and lowest 

percentage of area under irrigation in the five regions 

of India: east, west,  north, south and central. The 

paper concludes by addressing the study’s limitations 
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and proposing directions for future research to deepen 

the understanding of sustainable agricultural 

practices. 

REVIEW OF LITERATURE AND 

RESEARCH GAP 

This section provides a detailed literature review on 

sustainable agriculture, a crucial element for 

promoting environmentally and economically 

sustainable farming practices across Indian states. 

The green revolution of the mid-1960s introduced 

high-yielding crop varieties, chemical fertilisers, and 

advanced irrigation techniques, significantly boosting 

food production. Overusing chemical inputs has 

further exacerbated these issues, pushing Indian 

agriculture towards unsustainability (Pingali, 2012). 

Consequently, adopting sustainable agricultural 

models has become an imperative policy.  

Sustainable agriculture integrates practices that 

balance productivity with environmental 

conservation and economic viability. Agroecology, 

highlighted by Altieri (1995) and Gliessman (2007), is 

a pivotal approach to building resilience against 

climate change and environmental stress. 

Research highlights its achievements in eliminating 

chemical inputs, improving soil health, increasing 

biodiversity and enhancing farm incomes through 

premium organic product pricing (Chakraborty et al., 

2020; Gurung & Gautam, 2018). Similarly, Zero 

Budget Natural Farming (ZBNF), pioneered by 

Subhash Palekar, emphasises natural inputs like cow 

dung-based fertilisers, significantly reducing costs 

(Narayanan, 2019). 

Agroforestry, involving tree-crop integration, has 

gained traction in Tamil Nadu. It enhances soil 

fertility, biodiversity, and farmers' incomes through 

diversified outputs (Nair, 1993; ICFRE, 2011). Drip 

irrigation in states like Maharashtra has proven 

effective, saving  40-60%  of water and boosting crop 

yields by 30-40% (Palanisami et al., 2011; NABARD, 

2020). This technique reduces groundwater 

extraction and improves soil moisture retention 

(Gupta, 2013). 

Diversified cropping systems also improve incomes, 

reduce market risks, and optimise water use (Birthal 

et al., 2015). They are practiced in states like Haryana 

and Madhya Pradesh and have emerged as a vital 

strategy for improving soil health and mitigating the 

risks of monoculture. 

RESEARCH GAP 

Despite the extensive literature on organic farming, 

ZBNF, agroforestry, drip irrigation, and crop 

diversification, comparative studies evaluating overall 

agricultural sustainability across Indian states remain 

scarce. Existing studies focus on specific practices or 

localised contexts, lacking comprehensive analyses of 

economic, environmental, and social impacts across 

diverse agroclimatic regions. 

OBJECTIVE OF THE STUDY 

The present study aims to bridge the research gap by 

assessing sustainable practices' economic, 

environmental and social outcomes over two decades, 

from 2000 to 2020. The study examines the 

interconnected dynamics of economic growth, social 

equity and environmental sustainability in regional 

development. Gross State Domestic Product (GSDP) 

measures economic growth, which correlates with 

employment and living standards. The rural 

employment rate (RER) highlights livelihood security 

in rural areas, while the area under irrigation (AUI) 

reflects agricultural productivity and resource 

management, keeping in mind the association of 

irrigation with various environmental sustainability 

indicators. Prior studies emphasise the interplay 

between these factors, but comparative analyses of 
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decadal trends in agricultural sustainability 

indicators across states were limited. This study 

addresses these gaps by examining the growth of 

GSDP, RER and AUI to provide insights into the 

agricultural sector’s role in sustainable development 

across regions. 

The study adopts a quantitative approach to evaluate 

outcomes across the sustainability-related 

dimensions: economic (gross state domestic product), 

social (rural employment rate), and environmental 

(area under irrigation). By analysing these indicators, 

the study aims to offer a holistic understanding of the 

sustainability and effectiveness of agricultural 

practices within India’s present agricultural 

landscape. To capture the trends, decadal growth is 

obtained to determine the percentage changes in the 

area under irrigation, rural employment rates and 

gross state domestic product over two decades (2000-

2020). 

The decadal rate of progress assesses the growth 

patterns and fluctuations over each decade for each of 

the sustainability indicators considered in the study, 

thus facilitating a comparative performance analysis 

across regions. To further enrich the analysis, visual 

tools summarise agricultural sustainability 

performance across states and regions to provide a 

comprehensive understanding of the comparative 

analysis. 

 

DATA ANALYSIS AND 

DISCUSSION 

The present section provides a thorough examination 

of agricultural sustainability by analysing the decadal 

growth of key indicators—area under irrigation 

(AUI), rural employment rate (RER) and gross state 

domestic product (GSDP) (Sami et al., 2024) to 

identify trends in each dimension of sustainability. 

RER is a social sustainability indicator, and GSDP is 

an economic sustainability indicator, while AUI is an 

environmental sustainability-related indicator, as 

there are other environmental sustainability 

indicators, such as irrigation sustainability index, 

water source, availability and abstraction rate, and 

soil and ecosystem health, which are related to the 

environmental impact of irrigation. 

Next, it compares these indicators over decades to 

highlight shifts and patterns over time. The section 

also assesses region-wise performance, viz.,  

performances of eastern,  western, northern, southern, 

and central regions of India, by examining the 

contributions of individual states with the highest 

and lowest percentage areas under irrigation for each 

region to sustainable agricultural development. 

Finally, it evaluates the overall sustainability of the 

agricultural sector by integrating economic, social and 

environmental dimensions, offering a holistic 

perspective on its role in sustainable development. 

Table 1 presents the minimum and maximum 

percentage areas under irrigation (AUI) for the states 

under each region of India over the decades from 2000 

to 2020.  
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Table 1. Area under irrigation and decadal growth for the states of different regions of India 

 
Region/States 

 
AUI (%) 

 
Decadal growth (%) 

2000 2010 2020 2010 2020 
Eastern India  

Jharkhand 3.9 11.1 13.7 184.62 23.42 
West Bengal 50.9 58 65.5 13.95 12.93 

Western India  
Goa (UT *) 11.8 23.5 22.6 99.15 -3.83 

Gujarat 22.7 44.4 51 95.59 14.86 
Northern India  

Punjab 93.7 98 98.5 4.59 0.51 
Rajasthan 19.1 33.6 43.5 75.92 29.46 

Southern India  
Tamil Nadu 34.9 58.1 56.1 66.48 -3.44 

Kerala 15.9 17.1 20 7.55 16.96 
Central India  
Chhattisgarh 17.5 26.7 35.7 52.57 33.71 

Madhya Pradesh 23.9 33.5 48.6 40.17 45.07 
Source: Registrar General of India*UT: Union Territory 

Though the state of Punjab had the highest percentage 

area under irrigation, followed by West Bengal, in 

2000, the percentage growth in AUI was not high in 

subsequent decades. Despite that, Punjab secured the 

highest position in AUI in the subsequent decades. On 

the other hand, Jharkhand was the state with the 

lowest AIU (%) in 2000, and despite its 184.62% 

growth over the next decade, in 2020, this state still 

had the lowest AUI. Goa, Gujarat, Rajasthan and 

Tamil Nadu’s growth in 2000-2010 was very high, but 

it was not that significant in the next decade. There 

has been a decline in the percentage of decadal growth 

of  AUI  in  Goa and  Tamil  Nadu.  Rapid urbanisation 

in Goa has converted cultivable lands into urban 

infrastructure, reducing the area available for 

agriculture and irrigation (TOI, 2018). Tamil Nadu 

faced a severe drought in 2016–2017 due to the lowest 

rainfall in 140 years, adversely affecting water 

availability for irrigation (Wikipedia, 2024). AUI (%) 

of the states with highest and lowest AUI for each of 

five regions, viz., north, south, east, west and central, 

are displayed in Figure 2 for visual comparison. 

 



 

                                           

 

Figure 2. Region-wise AUI (%) of the states with highest and lowest AUI 

The rural employment rates (RER%) of the states 

with the highest and lowest percentages of AUI are 

presented in Table 2, and the gross state domestic 

product (₹ millions) is presented in Table 3. 

It is found in Table 2 that the rural employment rates 

were maximum in Chhattisgarh and Madhya Pradesh, 

the central states of India, in the year 2000, while it 

was minimum in Goa, which is the smallest state/UT 

of India by area, covering 3,702 square kilometers with 

only 7% agricultural land and Arabian sea on its west 

border. Over two decades under study, none of the 

states showed a significant growth in rural 

employment rates; instead, almost all of the states 

declined over the study period,  except  Gujarat,  

which showed a slight positive growth.  The 

maximum decline has been noticed in Goa over both 

the decades. States like Goa, with economies heavily 

reliant on urban-centric industries such as tourism,  

have seen rural employment opportunities diminish 

(IAMR Report, 2013).  
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Table 2. Rural employment rates and decadal growth for the states of different regions of India 

 
Region/States 

 
RER(%)

) 

 
Decadal growth (%) 

2000 2010 2020 2010 2020 
Eastern India  

Jharkhand 70 54.8 39.6 -21.71 -27.74 
West Bengal 65.4 56.3 47.2 -13.91 -16.16 

Western India  
Goa (UT) 35.3 23.9 12.5 -32.29 -47.70 

Gujarat 77.3 78.3 79.3 1.29 1.28 
Northern India  

Punjab 66.9 61.8 56.7 -7.62 -8.25 
Rajasthan 72.9 63.3 53.7 -13.17 -15.17 

Southern India  
Tamil Nadu 65.4 63.7 62 -2.60 -2.67 

Kerala 42 35.7 29.4 -15.00 -17.65 
Central India  
Chhattisgarh 86.2 84.9 83.6 -1.51 -1.53 

Madhya Pradesh 82.5 82.4 82.3 -0.12 -0.12 

Figure 3 displays the RER (%) of the states with the 

highest and lowest AUI for each of the five regions: 

north, south, east, west, and central. 



 

                                           

 

Figure 3. Region-wise RER (%) of the states with highest and lowest AUI 

Table 3 shows that the gross state domestic product 

(₹ millions) was highest in the state of West Bengal in 

2000, followed by Tamil Nadu and Gujarat, and 

lowest in Goa, while after two decades, Tamil Nadu 

and Gujarat surpassed West Bengal. The growth rate 

was maximum in Goa after a decade in 2010, followed 

by Gujarat. The growth rate was the lowest in West 

Bengal in 2010. Data shows that agricultural growth 

was significant in the 8th Five-Year Plan but 

decelerated in subsequent years (PWC India, 2011). 

High fiscal deficits and debt levels constrained public 

investment and economic growth. (FINCOM India, 

2019). In the subsequent decade, the GSDP growth 

rate was at its maximum in Madhya Pradesh, followed 

by Gujarat and Kerala, and lowest in Goa, followed by 

Punjab, Jharkhand, and West Bengal. Some remedial 

measures should be taken for this fall. 
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Table 3. Gross state domestic product (₹ millions) and decadal growth for the states of different regions of India 

 
Region/States 

 
GSDP (₹ millions) 

 
Decadal growth (%) 

2000 2010 2020 2010 2020 
Eastern India  

Jharkhand 350690 1272810 3103050 262.94 143.80 
West Bengal 1571440 4609590 11790970 193.34 155.79 

Western India  
Goa (UT) 70970 336050 750320 373.51 123.28 

Gujarat 1235730 5215190 16171430 322.03 210.08 
Northern India  

Punjab 796110 2262040 5370310 184.14 137.41 
Rajasthan 917710 3383480 9986790 268.69 195.16 

Southern India  
Tamil Nadu 1488610 5848960 17431440 292.91 198.03 

Kerala 779240 2637730 8129350 238.50 208.19 
Central India  
Chhattisgarh 295390 1194200 3446480 304.28 188.60 

Madhya Pradesh 867450 2633960 9278550 203.64 252.27 

Figure 4 displays the states' GSDP (₹ million) with 

the highest and lowest AUI for each of the five regions: 

north, south, east, west, and central. 

 

 

 

 

 

 

 



 

                                           

 

 

Figure 4. Region-wise GSDP (₹ million) of the states with highest and lowest AUI 

Tables 1-3 indicate the necessity of evaluating the 

outcomes of ongoing government initiatives to 

improve agricultural sustainability. Based on the 

evaluation results, the new policy may be framed. The 

overall analysis from 2000 to 2020 provides a 

comprehensive view of decadal trends and the effects 

of policies over two decades. This approach helps 

evaluate progress in advancing sustainable 

agriculture. 

Overall, the data highlights the diverse performance 

across states and regions, emphasising the need for 

focused policy interventions to address areas of 

concern and foster sustainable growth. Table 4 

specifically shows the decadal growth of the states 
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with the highest percentage of irrigation area for each 

region concerning the indicators AUI, RER, and 

GSDP for region-to-region and state-to-state 

comparison. 

Table 4. Decadal growth rates in AUI, RER and GSDP over 2000-2010 and 2010-2020 for the states with the highest 

percentage area under irrigation in all regions 

 
Region: State 

Growth rate (%) in 
AUI 

Growth rate (%) in 
RER 

Growth rate (%) in 
GSDP 

2010 2020 2010 2020 2010 2020 

East: West Bengal 13.95 12.93 -13.91 -16.16 193.34 155.79 

West: Gujarat 95.59 14.86 1.29 1.28 322.03 210.08 

North: Punjab 4.59 0.51 -7.62 -8.25 184.14 137.41 

South: Tamil Nadu 66.48 -3.44 -2.60 -2.67 292.91 198.03 

Central: Madhya 
Pradesh 

40.17 45.07 -0.12 -0.12 203.64 252.27 

Table 4 indicates that the overall performance in 

terms of growth over the decades is best in Gujarat, a 

western state of India, followed by Madhya Pradesh 

and Tamil Nadu. Maximum improvement is needed in 

West Bengal, an eastern state, in terms of overall 

growth considering AUI, RER and GSDP out of the 

states with the highest AUI (%) of all five regions. The 

growth rates of the states with the lowest percentage 

of AUI of all regions are compared in Table 5

 

Table 5. Decadal growth rates in AUI, RER and GSDP over 2000-2010 and 2010-2020 for the states with lowest 

percentage area under irrigation in all regions 

 
Region: State 

Growth rate (%) in 
AUI 

Growth rate (%) in 
RER 

Growth rate (%) in 
GSDP 

2010 2020 2010 2020 2010 2020 

East: Jharkhand 184.62 23.42 -21.71 -27.74 262.94 143.80 

West: Goa 99.15 -3.83 -32.29 -47.70 373.51 123.28 

North: Rajasthan 75.92 29.46 -13.17 -15.17 268.69 195.16 

South: Kerala 7.55 16.96 -15.00 -17.65 238.50 208.19 

Central:Chhattisgar
h 

52.57 33.71 -1.51 -1.53 304.28 188.60 

Table 5  shows that out of the states with the lowest 

percentage of  AUI in all five regions of India, 

Rajasthan from the north region and Chhattisgarh 

from the central region perform better than the other 
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in terms of growth in AUI(%), RER(%) and GSDP. In 

the case of AUI in the first decade from the year 2000, 

the growth rate is maximum in Jharkhand of the 

eastern region, but it fell drastically in the next 

decade. Goa from the western region also showed a 

reasonably high growth in 2000-2010, but it 

experienced a decline instead of growth during 2010-

2020. The growth rate in AUI in Kerala in the 

southern region was much lower than the other states 

under consideration during 2000-2010, and then it 

improved to some extent in the next decade. 

Concerning the decadal growth rate of GSDP, in the 

decade 2000-2010, the performance of Goa was the 

best, followed by Chhattisgarh, Rajasthan, 

Jharkhand, and Kerala. However, in the next decade, 

Goa’s growth rate in GSDP slowed down by 250%, 

which needs special attention, but Kerala in the latter 

decade showed the best performance compared to the 

other states under consideration,  followed by  

Rajasthan and Chhattisgarh. Growth rates in RER 

were all negative in both decades, which indicates a 

decline in RER. The rate of decline was the lowest for 

Chhattisgarh, followed by Rajasthan, in both decades. 

Chhattisgarh’s rate of decline in GSDP was much 

lower than that of the other states, while the decline 

rate was the highest in Goa for both decades. As a 

whole, Table 5 indicates that the decadal growths of 

the states of Chhattisgarh (central region) and 

Rajasthan (northern region) were better than the 

other states or the states of other regions, and Goa 

requires maximum attention for improvement in its 

growth rates in every parameter. 

Figure 5 displays the decadal time plots for region-

wise AIU (%), RER(%) and GSDP (₹ million) for the 

states with the highest and lowest percentage areas of 

irrigation. The highest percentage area of irrigation 

was in Punjab (highest in the northern region) 

throughout both the decades from 2000-2010 and 

2010-2020, followed by West Bengal (highest in the 

eastern region), but not much growth in AUI (%) has 

been noticed over the decades. Madhya Pradesh 

(highest in the central region) has been found to have 

the lowest percentage area of irrigation throughout 

the decades. Initially, Gujarat (highest in the western 

region) and Madhya Pradesh were the lowest, but 

over the decades, Gujarat has improved. Among the 

region-wise states with the lowest percentage of AUI, 

Rajasthan of the northern region has been the highest 

throughout the decades. Overall, GSDP shows an 

upward trend, but RER does not. 



 

                                           

 

Figure 5. Decadal time plot for region-wise AIU(%), RER(%) and GSDP (₹ million) for the states with highest and 

lowest percentage area of irrigation 

The findings on the growth of AUI, RER and GSDP 

over the decades (2000-2020) are summarised below 

with a brief discussion:  

Gujarat and Tamil Nadu showed the maximum 

growth under AUI from 2000 to 2010. Madhya 

Pradesh emerged as the top performer in the 2010-

2020 timeframe. This reflects a positive trend in 

expanding irrigation facilities. Some states, like Goa 

and Tamil Nadu, showed negative growth in the same 

time frame. 

Most states have seen negative growth in rural 

employment rates throughout both decades. Only 

Madhya Pradesh has been stable in this sector, with 

very minor negative growth. This highlights the need 

for efforts to address rural employment challenges. 

Gujarat led in economic performance, with its GSDP 

growing significantly from ₹210 million during 2000-

2010 to ₹322 million in 2010-2020, reflecting robust 

economic growth. 
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CONCLUSION AND DISCUSSION 

This study provides an in-depth analysis of 

agricultural sustainability across Indian states, 

examining economic, social, and environmental 

factors over two decades. The findings highlight 

significant regional variations, showing that while 

some states excel in specific areas, sustainability does 

not follow a consistent pattern across regions. Goa 

excels in irrigation, while Gujarat shows strong GSDP 

growth and stable employment, indicating successful 

economic diversification.  Conversely,  Goa have 

experienced declines in several sustainability 

indicators, suggesting broader economic challenges. 

Kerala's southern region shows promising economic 

growth despite declining rural employment, reflecting 

a shift toward non-agricultural sectors. These 

findings underscore the importance of region-specific 

interventions to address unique challenges and 

promote sustainable agricultural development. 

RECOMMENDATIONS 

To boost decadal agricultural growth in India, it is 

essential to enhance the Area Under Irrigation (AUI) 

through improved irrigation infrastructure, rainwater 

harvesting, and efficient water management. Rural 

employment can be strengthened by promoting non-

farm activities, skill development, and agro-based 

enterprises. Simultaneously, focusing on agricultural 

diversification, technological advancements, and 

better market linkages can contribute to higher GSDP  

from agriculture.  Additionally,  supporting 

smallholder farmers,  improving agricultural credit, 

and investing in climate-resilient practices will 

further drive sustainable growth. Monitoring these 

indicators, such as AUI, rural employment rates, and 

GSDP contribution from agriculture, will ensure the 

effectiveness of these strategies and guide future 

policy adjustments. 

 

LIMITATIONS OF THE STUDY 

The study is limited to three indicators, which may 

not adequately reflect the complexities of agricultural 

sustainability. Furthermore, the analysis is confined 

to ten states, potentially limiting the findings' 

applicability to broader contexts. Relying on decadal 

data also risks missing short-term variations and the 

effects of annual policies. 

FUTURE SCOPE OF THE STUDY 

The study could broaden its scope by including 

additional states, especially from northeastern India, 

extending the time frame, and examining further 

indicators such as soil health, crop diversification, and 

climate resilience. Incorporating more granular, 

annual data and performing panel data analysis would 

offer a more dynamic perspective on state-level 

progress,  enabling policymakers to respond more 

effectively to changes in agricultural sustainability. 
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