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ABSTRACT 

We examine temporal and spatial trends in public and private expenditure on agriculture in India, and its 

welfare effects in terms of agricultural growth and mitigation of rural poverty. Covering the period 1981 

to 2014, the study explores the relationship between public and private investments and farm input 

subsidies at the state level and estimates the trade-off between efficiency and equity in the goals of public 

intervention. We find that public spending on agriculture and irrigation increased during the 2000s, 

reviving agricultural growth to a great extent, but resources allocated to agriculture and other related 

categories in rural areas have not been commensurate with the total budgetary increase. The empirical 

analysis shows that agricultural productivity, terms of trade (prices), and nonfarm employment have a 

significant effect on rural poverty. However, the poverty effect of nonfarm employment together with 

rural wages is relatively greater in high-income states. Estimates on marginal returns from incremental 

public investments are higher in less developed agriculturally dependent states. Private investment in 

minor irrigation and public investment in agriculture research and development, education, rural 

development, and energy would maximize efforts to raise agricultural income and alleviate rural poverty. 

The payoffs from these investments are consistent across states. However, the impact of spending on 

irrigation and power subsidies in raising agricultural income is more effective in low-income states. This 

study advocates additional resource mobilization toward less developed states, which would be an 

essential step in the progression toward private investment in agriculture to promote growth with equity. 

Keywords: Public expenditure, agricultural growth, poverty  
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1.  INTRODUCTION 

Agricultural growth has long been recognized as an important instrument for reducing poverty and 

inequality in developing countries (Ravallion and Chen 2007; Fan, Kanbur, and Zhang 2008; 

Dastagiri2010). Researchers have also documented the key role of public expenditure in accelerating land 

productivity through provision of public goods (Ahluwalia 1978; Barro 1990; Ravallion and Datt 1995; 

Sen 1997). Cross-country analysis reveals that public spending on roads and other infrastructure, 

education, energy, and research and development (R&D) remains important, as each of those sectors has a 

different impact on productivity and rural poverty (Fan, Gulati, and Thorat2008; Fan and Brzeska 2010; 

Mogues 2015). Returns on investments in agricultural R&D and infrastructure generally far exceed those 

of other types of expenditures if poverty reduction is of paramount importance.1 Findings from earlier 

studies in India suggested higher marginal returns from additional spending on major and medium 

irrigation systems as well as roads and agricultural R&D following the Green Revolution up to 1993 (Fan, 

Hazell, and Thorat 1999; Fan, Gulati, and Thorat 2008). However, the analysis updated until 2013/2014 

indicates that irrigation and road investments have declined. Returns on public spending in agricultural 

R&D, education, health, and energy were found to be much higher compared with other services in the 

rural areas (Bathla et al. 2017). Furthermore, additional expenditure on fertilizer subsidies has yielded 

better income returns, suggesting a refocus on its improved distribution instead of a complete withdrawal, 

as was posited in earlier studies. 

The intra country effects of public expenditure on agricultural productivity and poverty have not 

been researched extensively. A few studies that examined the regional impacts of public expenditure in 

India and China revealed low levels of investment in rainfed agroecological zones and regions, which are 

mostly poor. The incremental capital–output ratios were found to vary significantly, suggesting the need 

for more public support to India’s eastern regions (Fan and Hazell 2000). Similarly, Fan, Zhang, and 

                                                      
1The consensus from international comparison is that investment in agricultural R&D is important to achieve the dual 

objective of productivity growth and poverty reduction. It is estimated that every US$1 million invested by the International Rice 

Research Institute in 1999 led to more than 800 and 15,000 rural poor people lifted above the poverty line in China and India, 

respectively (Fan et al. 2003). 
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Zhang (2002) and Zhang and Fan (2004) found that education and agricultural R&D investments in the 

lagging western region of China had the largest and most favorable impact on reducing income inequality, 

whereas additional investments in the coastal and central regions worsen it. These studies suggested 

efforts to properly target available resources along with fiscal transfers from the richer coastal region to 

other regions. In India, Bathla, Kumar, and Joshi (2017) emphasized stepping up public investments on 

agricultural R&D, energy, and road transport to promote regional income equity and enhance 

productivity. 

The impact of public policy through expenditure holds immense importance in India, which has 

been on a high-growth trajectory of almost 8 percent for more than a decade. However, persistent poverty 

and growing interregional, intersectoral, and interpersonal inequalities are serious concerns from the 

perspective of enhancing overall economic welfare in the country. Following a big push in investment in 

agriculture and irrigation from 2003/2004, along with other factors,2 the rate of agricultural growth 

picked up and surpassed a historical goal of 4 percent per annum by 2016/2017. Further, farm incomes in 

the less developed states—Assam, Bihar, Odisha, Rajasthan, Madhya Pradesh, Rajasthan, and West 

Bengal—are increasing. However, catching up to the developed states seems to be a distant dream due to 

low levels of land and labor productivity in these laggard states (Birthal, Singh, and Kumar 2011; Bathla 

and D’Souza 2015). Moreover, rural areas in most of these states, including Uttar Pradesh, have been 

marred with high-density poverty and large disparities in the economic and social indicators of 

development (Panagariya, Chakraborty, and Rao 2014). 

As Table 1.1 shows, each Indian state has attained a manifold increase in real per capita income 

from the triennium ending (TE) 1983/1984 to TE 2013/2014, whereas in relative terms, there is hardly 

any decrease in the ratio of income of the richest state to that of the poorest state. Even if per capita 

income (gross state domestic product, or GSDP) is divided into agricultural and nonagricultural, the ratio 

2Those factors include favorable terms of trade and an increase in public outlays toward the National Horticulture Mission 

and other flagship programs, such as the Mahatma Gandhi National Rural Employment Guarantee Act, the National Food 

Security Mission, and Rashtriya Krishi Vikas Yojana (Joshi, Birthal, and Minot 2006; Chand and Parappurathu 2012). 
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between the richest state, Haryana, and the poorest state, Bihar, has remained at 3.4 in agriculture over 

the last three decades. In contrast, the nonagricultural income ratio between Maharashtra, a rich state, and 

Bihar, a poor state, is much higher at 6.7, but has recently dropped to 4.6. One silver lining is that the 

annual rate of growth in agricultural income has accelerated in many states during the 2000s, especially in 

agriculturally dominant poorer states. The nonagricultural GSDP has also considerably grown in all, 

barring Himachal Pradesh, Rajasthan, Bihar, and West Bengal. But income growth seems to have 

concentrated in a few developed states, such as Andhra Pradesh, Haryana, Gujarat, Maharashtra, Tamil 

Nadu, and Karnataka, belying prospects toward convergence. 

Table 1.1 State per capita income and annual rate of growth (2004/2005 prices) 

GSDP per capita (INR) 
Compound annual growth rate (%) 

State GSDP-agriculture (%) GSDP-nonagriculture (%) 

TE 
1983/84 

TE 
1993/94 

TE 
2003/04 

TE 
2013/14 

1981–
89 

1990–
99 

2000–
14 

1981–
89 

1990–
99 

2000–
14 

Andhra Pradesh 14,078 16,688 25,357 50,239 1.4 2.4 4.7 5.5 6.5 9.3 

Assam 14,061 16,182 17,886 26,135 2.3 0.9 2.6 3.7 3.3 6.6 

Bihar 4,711 6,992 10,831 18,211 -1.9 4.7 6.1 8.2 9.3 10.6 

Gujarat 15,553 20,607 32,327 68,754 4.0 1.9 3.7 8.1 6.6 10.1 

Haryana 18,868 26,336 37,883 71,661 3.3 0.3 3.7 6.4 9.1 8.9 

Himachal 
Pradesh 15,782 21,160 34,019 63,639 

-1.1 4.1 1.8 3.5 4.9 6.6 

Jammu and 
Kashmir 16,907 17,229 20,427 27,452 

2.6 4.5 3.4 7.0 8.5 7.5 

Karnataka 13,686 19,869 30,017 50,188 2.8 2.5 0.1 3.9 7.0 9.6 

Kerala 14,430 19,754 31,841 66,037 3.8 4.8 4.3 6.5 7.5 9.3 

Madhya Pradesh 7,927 11,648 17,456 30,121 3.4 1.4 3.7 7.7 5.9 9.5 

Maharashtra 16,558 25,138 36,206 72,308 4.8 2.5 1.8 5.8 6.2 8.2 

Odisha 11,007 13,350 16,867 32,497 2.4 3.5 5.6 8.3 8.1 8.1 

Punjab 20,542 27,874 35,723 58,251 2.7 3.0 3.5 5.9 7.5 9.4 

Rajasthan 10,538 14,307 19,871 33,059 7.1 5.4 2.2 4.0 7.5 7.7 

Tamil Nadu 13,985 21,065 31,976 65,560 2.7 1.1 5.2 6.9 16.6 8.5 

Uttar Pradesh 9,244 11,741 14,433 23,427 2.9 7.8 6.6 5.0 11.5 8.0 

West Bengal 11,422 14,696 24,004 36,269 2.7 3.2 2.6 6.5 6.1 8.5 

India 11,714 15,913 23,073 41,493 2.9 3.3 3.4 6.4 7.2 8.6 

Source:  National Accounts Statistics from India’s Ministry of Statistics and Programme Implementation, Central Statistics 

Organisation. 

Note:  Agriculture includes allied activities. GSDP = gross state domestic product; INR = Indian rupees; TE = triennium 

ending. 
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Also, an increase in the ratio of urban to rural per capita consumption expenditure (broadly 

representing agricultural and nonagricultural income) was observed from 1993/1994 to 2004/2005 (Sen 

and Himanshu 2005; Anand, Tulin, and Kumar 2014). Panagariya, Chakraborty, and Rao (2014), 

however, maintained that inequality is lower among rural incomes than among urban incomes and has 

remained stable from 2004/2005 to 2009/2010. Figure 1.1 validates this finding through the Gini index, 

based on 17 major Indian states. This inequality index, estimated separately for per capita agricultural 

(GSDPA) and nonagricultural (GSDPNA) incomes, shows that income inequalities in both sectors 

increased during the 1980s and fell in the subsequent decade. The gap between the coefficients for 

sectoral incomes widened during the 2000s, as nonagricultural income started rising and agricultural 

income declined. A notable increase in interstate income inequality is apparent from the 2000s, which 

may largely be due to rising nonagricultural income. In other words, agricultural incomes across the states 

show relatively less divergence, possibly due to their relatively faster rate of growth in recent years in the 

poorer states compared with the richer states. 

Figure 1.1 Interstate inequality in per capita income, 1981/1982–2013/2014 

. 

Source:  National Accounts Statistics from India’s Ministry of Statistics and Programme Implementation, Central Statistics 

Organisation. 

Note:  GSDPA = gross state domestic product–agricultural; GSDPNA = gross state domestic product–nonagricultural. 
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Among the various factors put forward to explain the growing income disparities, bias in sectoral 

policies, reduction in public investments in agriculture, and trade liberalization hold considerable 

significance (Pal and Ghosh 2007; Kundu and Varghese 2010). The disparities in agricultural income are 

also attributed to weak initial conditions in many states and lopsided public expenditure policy and, 

hence, persistent gaps in economic and social amenities, unfavorable climate and production conditions, 

and market failures. Fan, Hazell, and Haque (2000), Fan, Zhang, and Zhang (2002), and Zhang and Fan 

(2004) are among those who have argued that the public policies being pursued in the country have 

largely favored the resource-rich regions situated in the North and the South. The resource-poor states in 

the eastern and central regions, which are primarily rainfed and farm based, could not harness much from 

high-yielding varieties of technology or other policies and hence continue to lag behind in the 

development process. If regional income inequalities persist, they may obstruct economic growth and 

pose a serious challenge in achieving the sustainable development goal of inclusive growth. 

Of late, several state governments have become proactive in developing agriculture in rural areas. 

Many states increased spending on irrigation and input subsidies and implemented various centrally 

sponsored schemes—such as the National Food Security Mission (NFSM), the Mahatma Gandhi National 

Rural Employment Guarantee Scheme (MGNREGS), and Rashtriya Krishi Vikas Yojana (RKVY)—

which kicked off starting in the mid-2000s. It would be interesting to examine which public expenditure 

yields higher returns in terms of agricultural income and rural poverty reduction across heterogeneous 

locations. Since agriculture and irrigation are state subjects3 in India, such analysis is helpful in 

delineating the contribution of different types of investments and subsidies to agriculture, prioritizing 

them, and customizing policies for better outcomes. 

  

                                                      
3Given that agriculture and irrigation are state subjects, the Union (central) Government cannot legislate on activities of 

agricultural produce cultivation. However, it can intervene through promotional schemes for particular produce by providing 

financial incentives for a particular crop. It may legislate on interstate trade and quality of agricultural produce and its 

distribution. 
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This study tests the hypothesis that differences in public spending explain interstate variations in 

land productivity, income, and rural poverty. More important, it aims to comprehend the contribution of 

key social and economic public investments along with private (farm household) investment toward 

agricultural income and inclusive growth. We address the following four key issues. First, what has been 

the magnitude of public expenditure and private investment on key services in rural India from 1981 to 

2013, and how do states compare? Second, has the composition of public spending within the social and 

economic categories/heads changed across the states? If yes, has it affected the capital intensity in 

agriculture and irrigation? Third, what is the impact of key investments and input subsidies on farm 

productivity, income, and poverty alleviation, and which investment yields higher marginal returns? Last, 

is there any nexus between efficiency and welfare objectives due to public expenditure at the disaggregate 

level, and how can it be addressed? 

These questions may help us understand the role of fiscal policy in effectively targeting public 

investments and subsidies across geographical regions and states while keeping in view the interests of 

farmers at large. The focus is on six main categories of public expenditure related to economic and social 

activities—road transport, education, health-nutrition, energy, irrigation, and agricultural R&D4—and 

four input subsidies—fertilizer, irrigation, power, and credit. The private investment considered is in 

minor irrigation (electric and diesel tube wells), as given in the All-India Debt and Investment Survey. 

The study considers 17 major states for a comprehensive analysis of public spending from 

1981/1982 to 2013/2014. The states are categorized into three groups—low, medium, and high income—

based on average per capita income from 2000/2001 to 2013/2014. Since public expenditure affects 

agriculture and rural poverty through multiple direct and indirect pathways, the pooling of states is useful 

in empirical analysis, as it increases the sample size and precision of estimation in a system of equations. 

4 Expenditure on soil conservation, crops, and animal husbandry are also included in agricultural R&D due to research 

components within each. Expenditure on medical and public health is broadened to include expenditure on social welfare and 

nutrition as well. Expenditure on roads is also expanded to include expenditure on transport.   
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Accordingly, seven states fall under the high-income category, and five fall into each of the 

middle-income and low-income categories. The low-income states (LISs) are Bihar, Uttar Pradesh, 

Assam, Jammu and Kashmir, and Madhya Pradesh. The medium-income states (MISs) are Odisha, 

Rajasthan, West Bengal, Andhra Pradesh, and Karnataka. The high-income states (HISs) consist of 

Punjab, Himachal Pradesh, Tamil Nadu, Kerala, Gujarat, Haryana, and Maharashtra. These states cover 

almost 90 percent of the net sown area and agricultural income of the country. The low-income states are 

primarily agriculture-dominant and have low levels of productivity and a high incidence of rural poverty. 

We combine the newly formed states with their parent states to carry out the empirical analysis over a 

longer period of time.5 

The remainder of the study is organized as follows. Section 2 provides a rationale behind public 

intervention in agriculture. It also outlines the conceptual framework various cross-country studies use to 

analyze the effects of different types of expenditures on agriculture growth and poverty. Section 3 

presents temporal and spatial trends in public expenditure on selected social and economic categories, 

changes in their composition, and the performance of each state in terms of important outcomes from 

such expenditures. Section 4 presents the estimated results obtained from a structural equation model, 

separately for the low-, middle-, and high-income states. This discussion is followed by the quantification 

of marginal returns from incremental investments and subsidies in terms of income and reduction in the 

number of rural poor. The last section concludes and addresses implications. 

                                                      
5 A few states in India were divided. Bihar was divided into Bihar and Jharkhand; Madhya Pradesh into Madhya Pradesh and 

Chhattisgarh; Uttar Pradesh into Uttar Pradesh and Uttarakhand; and Andhra Pradesh into Andhra Pradesh and Telangana. 
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2.  PUBLIC INTERVENTION IN AGRICULTURE 

Rationale 

The rationale behind allocation of public resources stems from the benefit approach. That approach 

emphasizes that while some expenditures, such as on social goods (for example, defense and justice), 

provide general benefits, others offer specific benefits in the realms of education, agriculture, public 

health, industry, and infrastructure. It is generally argued that the social benefits from public expenditure 

are far greater than those from private investment. Furthermore, private producers cannot extract 

compensation for their spending on social goods, say, from all consumers of agricultural products. Hence, 

the amount spent by the private sector tends to be lower than the socially optimal level, creating a 

rationale for public provision of such goods—such as agricultural research and extension. The benefits of 

these expenditures permeate from one sector to another and are difficult to ascertain. Gupta (2007), 

Coady and Fan (2008), Mogues et al. (2012), and Mogues, Fan, and Benin (2015) have provided 

theoretical foundations of public expenditure, and its principles and effects on production and 

distribution, particularly in the context of the agricultural sector. Based on those studies, we briefly 

outline the justification for public spending and appraise its effects on poverty and inequality. 

Public expenditure influences the level of production and employment in an economy by 

increasing a person’s ability to work, save, and invest. Spending on medical care and health, 

unemployment benefits, and other socially desirable services can augment worker efficiency, especially in 

low-income groups, and in turn can raise their incomes and savings. In addition, it influences the level 

and pattern of production through a dispersal of resources among different uses and areas. Increased 

spending on social and economic services induces private investment, which then increases the size of the 

market for industrial goods and, hence, the level of production and employment (Gupta 2007). It may also 

contribute to the development of poorer regions and areas requiring agricultural and industrial growth, 

thereby aiding in the reduction of poverty and inequality in the distribution of income and wealth. Most 

countries have adopted a progressive tax regime that allows fair distribution, benefiting low-income 

earners more than the high-income groups. Expenditures on welfare measures, food subsidies, free 
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education, and so forth for the poor are aimed at raising their efficiency and enabling them to get better 

jobs and abridge the income gap with the rich.  

These general arguments for public intervention have been extended to explain its justification in 

the agricultural sector. Agriculture is a source of livelihood for a large, poor population in many 

developing countries. A high dependence on climatic conditions and rainfall, underdeveloped input and 

output markets, and inadequate technology and infrastructure make imperative the government’s 

intervention in this sector. Mogues et al. (2012) and Coady and Fan (2008) have highlighted two main 

justifications for public intervention: (1) economic inefficiency due to market failures, and (2) inequality 

in the distribution of goods and services because of differences in the initial allocation of resources across 

different groups and rural areas.  

Rural areas have large information asymmetries, market imperfections, and externalities that 

often result in market failures. Such inefficiencies in the market, along with weak and incomplete 

information about the produced goods, may not allow Pareto-optimal outcomes—a state in which no 

individual can be made better off without making some other individual worse off. A classic example is 

India’s rural credit market, which is dominated by money lenders, village traders, and input dealers. 

These informal sources charge exorbitant interest rates of up to 36 percent, compared with formal 

institutions such as banks, which keep the lending rate between 4 and 10 percent per annum (Kumar, 

Singh, and Kumar 2007; Kumar et al.2017). A greater presence of informal sources of finance may 

dissuade farmers, especially small and marginal farmers, from undertaking long-term investments.  

Government intervention is also rationalized on grounds that it produces public goods 

characterized by nonrivalry and non-excludability. One good example is spending on agricultural research 

that solely falls within the public domain (the private sector may not invest much in this research due to a 

long gestation period and lower returns). Social returns from such investments are stated to be 

significantly high in terms of raising crop productivity and providing food to all at a reasonable price. The 

government provides complete information and support so farmers can adopt technology (such as high-

yielding varieties) to raise the productivity of their crops. To achieve this outcome, large investments in 
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irrigation and fertilizer are required, along with investments in storage, roads, communication, and 

marketing infrastructure. The existence of the latter, which constitutes a public good, ensures that the 

output price is disseminated and, hence, that farmers’ profits remain at reasonable levels due to higher 

production. In addition, spending on input subsidies, such as irrigation and fertilizer, incentivizes farmers 

to take risks and undertake investments.  

Quite often, due to information asymmetries, farmers cannot take advantage of government 

support measures and suffer risks and losses because of natural calamities and price volatility. 

Furthermore, the use of inputs such as fertilizer and pesticides is associated with externalities—both 

positive and negative. Farmers may not realize the full benefits of an input. For instance, negative 

externalities—such as soil erosion due to the overuse of fertilizer and water or the pollution and depletion 

of groundwater—may result in socially suboptimal levels of output. Public intervention is therefore 

warranted, either through regulation or the withdrawal of subsidies (that is, charging the actual price for 

an input to increase the efficiency of its use). 

The equity rationale for public investment in agriculture and rural areas rests on the distribution 

of goods and services. It entails (1) poverty alleviation (that is, raising the welfare or income of the poor 

above some reasonable threshold, also called the poverty line), and (2) inequality reduction (that is, 

bridging the welfare and income gaps between the rich and the poor). Income inequality can be 

interpersonal or interregional. Rural areas are generally poverty ridden and provide limited work 

opportunities, compelling residents to migrate to big cities. Therefore, the public sector can play an 

important role in supporting those regions, in particular aiding small and marginal farmers through 

provision of subsidized inputs, credit, food, and employment. 

A vast body of literature has pointed to the likely trade-offs between the goals of efficiency 

(mainly referring to income growth) and equity in public expenditure. In other words, the expenditure 

aimed at accelerating productivity and income may not necessarily be helpful in reducing poverty and 

inequality. The argument draws from Kuznets’s (1955) inverted U-curve hypothesis that high economic 

growth contributes to poverty alleviation but initially may lead to income inequality. Ravallion (2005) 
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referred to a poverty–inequality trade-off, which may occur if both conditions are related to growth. As 

part of the trade-off, higher growth leads to poverty reduction but is associated with rising inequality, at 

least in the initial stages of development. On the contrary, higher levels of poverty are associated with 

lower income inequality. As such, that study could not find any evidence of an inverse relationship 

between the two, estimated in relative terms in a cross-country analysis.  

It is argued that inequality and poverty may affect each other directly and indirectly through their 

link to economic growth. Poverty reduction is possible through an increase in income, changes in the 

distribution of income, or a blending of both. As such, there is hardly a nexus between the efficiency and 

equity objectives of public expenditure while pursuing the goals of poverty reduction. An equal 

distribution of income and assets would contribute to high growth and hence favor the poor (Naschold 

2002; Fan, Kanbur, and Zhang 2008; Coady and Fan 2008). These studies make a case for recognizing the 

presence of strong synergies by simultaneously addressing the growth and distributional issues. Where 

market failures are more pervasive among the poor, government intervention leads to a more efficient and 

equitable allocation of resources. For instance, distribution of credit to poor households at a subsidized 

rate may encourage them to invest in inputs or education, resulting in both equity and higher income 

growth. On the contrary, subsidies that benefit richer households more may reflect inefficiency, which 

should be sidestepped so that public resources are appropriately diverted to better use.  

Along similar lines, Basu (2006) and Borooah et al. (2015) reiterated that much depends on the 

respective government’s objectives and macroeconomic policies, especially the fiscal policy the country 

and its respective states has adopted. For instance, while Kerala, a left-wing Indian state, is more 

sympathetic to income inequality and less to high income, Gujarat, a right-wing state, favors growth and 

high income and is less worried about income gaps. Clearly, the growth effect has received relatively 

more attention in Gujarat. But it does not deny a key role of distribution in lessening poverty. Much 

depends on the preferences of the respective state governments and the fiscal policy tools—income tax, 

transfers, and expenditure—those governments pursue through the budget.  
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Such fiscal measures have been proved to be distributive and efficient, each having a different 

impact across countries (India, Ministry of Finance 2014; Heshmati and Kim 2014). Various studies have 

maintained that no single fiscal policy can be a panacea for curing all the problems at once and, hence, 

have stressed evidence-based policy planning, as has been followed in many Asian countries. This 

approach should include a mix of policy tools, targeted and implemented in each target state or region, 

that keep in view the area’s initial conditions, resource endowments, status of agriculture and rural 

development, and safety nets required. Importantly, the policy should be designed to address the 

objectives of growth and equity and should be fiscally sustainable. 

Welfare Effects of Public Spending—A Conceptual Framework  

As described earlier, public interventions in rural areas aim to achieve social welfare functions, such as 

income growth and its equitable distribution as well as poverty reduction. Public expenditure is one 

important policy tool policy makers have used to accomplish inclusive growth. Several economic and 

political factors determine the quantum of expenditures, both at the national and state levels. Such factors 

guide policymakers as they determine an optimal allocation of resources into different categories, 

including general functions (administration and defense) and economic and social categories, which are 

further divided into current and capital accounts. Agriculture, irrigation, roads, transportation, energy, 

communications, and industry fall within the economic domain, while health and education fall under the 

domain of social spending. Public expenditure on input subsidies, midday meals, employment-generating 

programs, direct-income transfers, and so for this part of the current expenditure under the respective 

social and economic services. Spending on these headings is rationalized on grounds of equity and other 

social developmental objectives discussed earlier. Some expenditures under the social and economic 

categories have long-term impacts on asset creation, while others, such as expenditures on subsidizing 

farm inputs, have immediate short-run impacts.  
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Several studies, namely, Fan, Hazell, and Thorat (1999), Fan, Gulati, and Thorat (2008), and 

Mogues, Fan, and Benin (2015), suggest that public spending on social and economic categories affects 

agricultural productivity and poverty in rural areas through multiple pathways. The impact of such 

spending has been examined by analyzing the complex interlinkages between land productivity, 

commodity prices (domestic and global), input uses, rural nonfarm employment, and wages. Figure 2.1 

presents a conceptual framework with which to study such interlinkages. To begin, public expenditure on 

investments and subsidies is made to influence investments undertaken by farmers (private investment), 

land and labor productivity, and rural poverty through several channels: improvement in technology, 

availability of inputs, canal irrigation, relative prices, wages, and nonfarm employment. The use of 

various inputs, such as irrigation, fertilizer, and power, is influenced by the availability of resources and 

the price at which they are available. The subsidized input price acts as an incentive to farmers to adopt 

new technology and use inputs to enhance crop productivity. 

Clearly, public expenditure can influence agriculture through the development of both physical 

and human capital, directly or indirectly. Productive investments inroads, energy, and other infrastructure 

have a direct bearing on agriculture, compared with investments in education and health (human capital), 

which have indirect effects through skills development, better health, and enhanced earning capacity. An 

increase inland productivity due to such spending, along with spending on research, education, and 

extension, can influence rural poverty via an increase in farm income. Poverty is also influenced by 

increased spending on the development of infrastructure, cottage and small-scale industry, and rural 

development that generates nonfarm employment and pushes the wage rate. Naturally, the productivity 

and poverty effects of each social and economic expenditure will vary within and across states and 

regions.
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Figure 2.1 Analytical framework of the impact of public expenditure on agriculture 

 
Source:  Fan, Hazell and Thorat (1999). 

Note:  Dotted line indicates indirect effects. MGNREGS = Mahatma Gandhi National Rural Employment Guarantee Scheme; R&D = research and development.
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Public expenditure is important not only due to its perceived welfare effects but also in promoting 

private investment by farm households. Public investment is generally undertaken in major and medium 

irrigation systems (canal irrigation), which may have a “crowding-in” effect on investment by farmers, in 

particular in well irrigation. The relationship between the two is found to be positive at the national level 

in Dhawan (1998) and Gulati and Bathla (2002). Fan, Hazell, and Thorat (1999) show that at the state 

level, private investment depends on rural electrification, terms of trade, and the percentage of cropped 

area under canal irrigation. The study confirms that public investment in canal irrigation is a catalytic 

force in driving farmers to invest privately in irrigation and new seeds. Evidence in the context of other 

developing countries is mixed, perhaps due to the specification of investment in aggregate rather than the 

particular type of investment that is induced by public investment (Mogues et al. 2012). This suggests a 

need for undertaking research on the patterns of private investment, its composition, and any crowding-in 

or crowding-out effects with public investment. 

This debate on the relationship between public and private investments raises another issue about 

the definition of public investment “in” agriculture. The official definition in the National Accounts 

Statistics relates to investment in irrigation, but independent researchers (Gulati and Bathla 2002; Chand 

2000) have expanded it to include investment in infrastructure, telecommunications, marketing, fertilizer 

input, education, and so forth, thus making it investment “for” agriculture. Mogues, Fan, and Benin 

(2015) grouped public investment into “in” agriculture (animal and soil husbandry, R&D, extension, 

irrigation, and rural infrastructure) and “for” agriculture (health, education, roads, rural industry, and 

telecommunication). It is found that government spending on rural infrastructure, such as transportation, 

power, and irrigation, has direct and indirect bearing on private investment, productivity, and rural 

poverty. The unresolved issues remain where to draw the line in defining investments “for” agriculture 

and how to execute a rural–urban or agriculture–nonagriculture bifurcation of various public investments. 

Also, which expenditure will be more effective in inducing private investment remains unanswered in the 

literature. The broad consensus is that these expenditures facilitate production, since the impact of 

infrastructure operates in cumulative and multiple ways, as Figure 2.1 illustrates (Hazell and Haggblade 

1991; Ravallion and Datt 1995; Fan, Hazell, and Thorat 1999).  
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Based on this conceptual framework, we analyze the impact of various public expenditures on 

productivity and poverty through a system of equations that empirically models the relationships between 

government spending on investments and input subsidies, poverty, private investment, and agricultural 

growth through different channels. The poverty equation is endogenized to capture the effect of various 

types of social and economic public expenditures, including energy, transportation, roads, health, and 

education, and other variables, such as world prices, technology, urbanization, and population density. 

Similarly, agricultural productivity is linked to private investment in well irrigation and public spending 

on agricultural R&D, rural roads, rural electricity, education, and health. The relationship between input 

subsidies and farmers’ investment decisions has not been conceptualized in detail, which may be due to a 

lack of state-focused continuous series on farm input prices. Also, little empirical research has been 

undertaken to study the social and environmental costs of various public expenditures, such as the effect 

of power and fertilizer subsidies on groundwater extraction by farmers, soil and water degradation, and 

imbalance in the use of nitrogen, phosphorous, and potassium.6 

We quantify these interlinkages using various econometric techniques, such as the simultaneous 

equation model and generalized method of moments (Coady and Fan 2008). The recent development is 

structural equation modeling (SEM), which is increasingly used to describe complex systems in a 

multivariate setting (Kline2011; Widaman and Thompson 2003). The methodology provides a flexible 

framework to investigate more than one causal process among the variables. By estimating multiple 

equations, it has the advantage of permitting the evaluation of networks of direct and indirect effects, 

along with different error structures. It models the relationships between the unobservable latent variables 

by allowing multiple measures to be associated with a single latent variable. The model specification is 

based on relevant theory and research literature to account for the socioeconomic factors that are not 

captured in the model.

                                                      
6A recent study by the World Bank (2014) indicates that subsidy-driven input use is now adversely affecting total factor 

productivity. Subsidies may also be contributing to lower productivity, compromising sustainability and future productivity 

growth. This finding requires further probing, as the withdrawal of fertilizer subsidies is estimated to reduce food grain 

production by 8 percent (Chand and Pandey 2008), which is especially detrimental given the massive requirements of food stock 

for distribution under the 2013 National Food Security Act. 
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3.  TEMPORAL AND SPATIAL TRENDS IN PUBLIC EXPENDITURE,  
COMPOSITION, AND IMPACT 

This section addresses four key questions. First, what are the regional variations in public expenditure in 

agriculture and irrigation, and have disparities within those expenditures increased? Second, has the size 

and composition of expenditure (including subsidies) changed in favor of agriculture and irrigation across 

the states? Third, has an increase in expenditure on input subsidies been at the expense of investment in 

agriculture? Finally, to what extent has spending on various social and economic services by the 

respective state governments improved infrastructure and other outcomes? 

Public expenditure in India is broadly categorized as development and nondevelopment, 

categories that are further divided into revenue (current) and capital expenditures. Development 

expenditure includes spending for the promotion of economic development and social welfare, and 

nondevelopment expenditure refers to expenditure incurred to maintain the operation of the government. 

Major budgetary headings under the existing classification suggest that expenditure related to agriculture 

and rural development is generally development expenditure directly charged from the revenue account. 

Capital expenditure, used interchangeably with capital formation, is used toward asset creation such as 

transportation, machinery, construction, improvement in land, and other assets.7 

It is important to mention that public expenditure on various headings in India is highly 

decentralized. Funds are routed through the central government to the respective state governments. The 

central government also spends directly on many economic and social services in rural areas, most 

importantly the flagship programs and agricultural R&D. In some cases, money is routed through state 

budgets. The responsibility of incurring expenditure on agriculture and irrigation and flood control lies 

squarely with the states. The central government predominately undertakes only the outlays on interstate 

rivers and fisheries outside territorial waters and fertilizer and food subsidies. In this study, expenditure 

by the central government, loans, and advances are not taken into consideration to avoid double counting. 

                                                      
7 Apart from physical assets, investments in financial assets made by the government are also included under the capital 

expenditure heading, as given in the Finance Accounts (India, Ministry of Finance1981–2014). 
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It is encouraging to see that development expenditure has consistently outgrown population 

growth. The per capita development expenditure increased from INR 1,513 in 1981 to INR 7,270 in 

2013/2014.Table 3.1 presents a snapshot of total spending on the social and economic services categories 

across major states and such spending’s annual rate of growth. It shows a marked change in the size and 

composition of public expenditure from 1981 to 2013. In real terms, public expenditure has increased 

from INR (Indian rupees) 1,108 billion in TE 1983/1984 to INR 8,257 billion in TE 2013/2014, growing 

at a rate of 6.73 percent per year. During TE 2013/2014, nearly 57 percent of the development 

expenditure went into social services—mostly education and social welfare—and the remaining 43 

percent went into economic services. Expenditure within economic services is further divided into various 

categories. The average shares of the various expenditure categories in total economic services (1981–

2013) reveal that nearly 25 percent was allocated to irrigation and flood control, followed by agriculture 

and allied activities (19.2 percent), rural development (14 percent), and rural road transport (11 percent). 

Expenditure on rural energy is exceedingly below expenditure on road transport, education, and health. 

Within social services, education and sports received half of the total social service expenditure, followed 

by medical and public health (13.9 percent). The percentage share of medical and public health 

expenditure has drastically decreased from 18.3 percent to 12.3 percent. 

Table 3.1 State government expenditure (INR billions, 2004/2005 prices) 

Averages TE 1984 TE 1994 TE 2004 TE 2014 1981–2013 1981–2013 
annual rate of 
growth 

Total expenditure 1,109 2,047 3,863 8,258 3,521 6.73 

Development expenditure  834 1,402 2,251 5,502 2,290 6.1 

Social services  409 689 1,203 3,123 1,221 6.54 

Economic services  425 713 1,048 2,380 1,068 5.61 

Economic services (% share) 

Agriculture and allied services  21.23 22.94 17.33 19.00 19.21 4.59 

Rural development  13.49 16.20 12.73 13.58 13.68 4.96 

Irrigation and flood control  35.52 25.21 23.51 20.14 24.92 4.01 

Rural energy 0.74 4.06 7.07 4.35 4.23 12.37 

Rural road transport 11.04 8.02 9.74 12.17 10.84 6.59 

Continued
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Table 3.1 Continued  

Averages TE 1984 TE 1994 TE 2004 TE 2014 1981–2013 1981–2013 

       

annual rate of 
growth 

Social services (% share)      

Education, sports, art and culture  48.69 54.14 52.78 47.01 49.68 6.32 

Medical and public health  18.27 16.44 14.04 12.30 13.90 5.04 

Welfare of SCs, STs, and OBCs 6.96 6.86 6.90 8.06 7.40 7.08 

Social welfare and nutrition 10.83 9.15 11.43 16.91 13.27 8.28 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  INR = Indian rupees; TE = triennium ending; SCs =scheduled castes; STs =scheduled tribes; OBCs =other backward 

classes. 

Although the amount spent on every category within economic services has more than doubled in 

the postreform period, all categories except for rural energy lagged behind the growth rate of expenditure 

on social services. Within economic services, the highest annual growth rate is found in rural energy at 

12.4 percent over three decades, leading to an increase in the share of rural infrastructure in economic 

service spending. It is alarming to notice that expenditure on agriculture and allied activities grew at a 

slow pace during the nineties. From 1984 to 2014, the share of agriculture fell slightly from 21.2 to 19 

percent, and the share of irrigation and flood control fell substantially from 35.5 to 20.1 percent. The 

declining share of irrigation was caused by low growth in capital expenditure (synonymous with 

investment) in irrigation schemes. The steep decline in expenditure on irrigation during the 1980s and 

early 1990swas also attributed to a few extraneous forces, such as the escalation of irrigation cost, the 

impact of the environmentalist movement, the federal character of the Indian state, problems associated 

with interstate river disputes, and an overall reduction in capital expenditure (Shetty 1990; Mishra and 

Chand 1995).According to Chandrasekhar and Ghosh (2002), a consistent cut in expenditure on capital 

accounts and a concomitant hike in current expenditure was possibly aimed to achieve a targeted fiscal 

deficit, and might have affected investments in key sectors. A revival in investment in irrigation and road 

transport is noticeable in 2003/2004, whereas investment in agriculture, rural development, energy, and 

village industry is static. 
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Across the states, large deviations in expenditure from national averages are found. Government 

expenditure experienced rapid growth in each state, increasing by nearly eight times from the 1980s to the 

2000s. The most rapid growth in total public expenditure is found in the LISs during the 2000s, at 8.7 

percent per annum, while growth rates in the MISs and HISs are slightly lower, at 7.1 percent (Table 3.2).  

Table 3.2 Trends in government expenditures and gross domestic product (2004/2005 prices) 

Period 

LISs MISs HISs All 

Annual growth rate (%) 

Total expenditure 

1981–1990 7.52 6.71 7.11 7.16 

1991–2000 4.27 6.05 6.40 5.67 

2000–2013 8.71 7.05 7.35 7.74 

1981–2013 6.71 6.63 6.73 6.73 

Social and economic expenditure (Development expenditure) 

1981–1990 6.44 6.09 6.25 6.31 

1991–2000 2.40 4.68 4.87 4.10 

2000–2013 10.01 8.76 8.41 9.05 

1981–2013 6.04 6.08 6.05 6.10 

Gross domestic product 

1981–1990 4.34 4.96 5.35 5.00 

1991–2000 6.90 6.20 6.67 6.75 

2000–2013 7.11 7.37 8.70 7.90 

1981–2013 5.77 6.07 6.72 6.34 

GSDP agriculture and allied activities 

1981–1990 2.52 3.26 2.70 2.89 

1991–2000 3.60 3.62 3.31 3.66 

2000–2013 4.01 3.84 3.54 3.81 

1981–2013 3.00 3.03 3.16 3.12 

Ratio of expenditure to GSDP (%) 

TE 1984 15.88 13.14 13.12 14.00 

TE 1994 18.30 14.55 14.53 15.52 

TE 2004 19.76 16.26 15.29 16.69 

TE 2014 22.12 15.85 13.82 16.47 

Capital expenditure share in total expenditure (%) 

TE 1984 18.60 14.76 14.45 15.80 

TE 1994 9.33 11.85 8.64 9.76 

TE 2004 11.56 9.72 8.74 9.90 

TE 2014 15.41 12.86 13.49 13.93 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014) and National Accounts 

Statistics, Ministry of Statistics and Programme Implementation (1981-2014). 

Note:  Annual rate of growth is from 1981–1990; 1991–1999, 2000–2013; and 1981–2013.The “All” column represents the 

select 17 states. LISs = low-income states; MISs = middle-income states; HISs = high-income states; GSDP = gross state 

domestic product; TE = triennium ending. 
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Social and economic public expenditure has soared. It is much higher in HISs at INR 2, 100 

billion and is nearly INR 1,700 billion in the other two groups of states. This expenditure has grown 

remarkably in LISs, at 10 percent compared with 8 percent in MISs and HISs. For LISs, growth was 

much slower in the 1990s, at 2.4 percent per annum. In fact, the 1990s witnessed a contraction in 

development expenditure, which not only recovered during the 2000s but also increased at a rapid pace. 

India embarked on structural adjustments in 1991, amid a low rate of economic growth. GDP growth 

picked up momentum toward the end of the 1990s and expanded during the 2000s, with an annual growth 

rate of7.9 percent. The HISs experienced a much higher rate of growth, at 8.7 percent, and thus 

accelerated public spending. Agriculture also contributed to high economic growth during this decade. 

The LISs had the most rapid growth in the 2000s, at 4.0 percent, compared with 3.8 and 3.5 percent in the 

MISs and HISs, respectively. Unlike GSDP, GSDPA had minimal gaps across the three groups of states. 

It was nearly INR 1,000 billion in TE 1983/1984 and rose to INR 2,500 billion in TE 2013/2014 in each 

group. It is illuminating to find that increased spending seems to have influenced the incidence of rural 

poverty more in the LISs and HISs (Figure 3.1). 

Figure 3.1 Development expenditure (INR billions, 2004/2005 prices) and rural poverty (%) 

 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  INR = Indian rupees; LISs = low-income states; MISs = middle-income states; HISs = high-income states; Exp. = 

expenditure. 
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The amount of government spending, measured through expenditure as a percentage of GSDP, 

increased by nearly 1 percent in the MISs and HISs and by6 percent in the LISs between the 1980s and 

the 2000s. The expenditure intensity has accelerated significantly in LISs to almost one-quarter of their 

GSDP, compared with 16 and 14 percent in MISs and HISs, respectively. We find a strong correlation 

between the level of economic development and the ability of the state governments to spend. But 

investment spending rose much more intensively in LISs during the 2000s compared with the two other 

groups of states. Capital intensity (that is, the share of capital expenditure in development expenditure) in 

LISs was 15.4 percent, compared with13percent each in MISs and HISs during TE 2013/2014. A sharp 

dip in investment (an averaged 15.8 to 9.8 percent) is visible from the 1990s until the early 2000s across 

the states, followed by an upturn (Figure 3.2). 

Figure 3.2 Percentage share of capital expenditure in development expenditure 

. 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  LISs = low-income states; MISs = middle-income states; HISs = high-income states. 
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Composition of Government Spending and Share of Agriculture and Irrigation 

The composition of government expenditure reflects the spending priorities of the respective state 

governments. It reveals large differences across the selected social and economic categories and across 

states. The average share of expenditure on social and economic categories in total expenditure was 73 

percent during the 1980s, which fell to nearly 65 percent during the 2000s, across the three state groups. 

As Table 3.3 shows, the top four sectors in government expenditure during TE 2013/2014 were education 

(17.7 percent), irrigation (5.79 percent), agriculture (5.47 percent), and health (4.64 percent). Other 

sectors receiving spending were industry, communications, science, and technology and are not shown in 

the table. The shares of expenditure going to rural energy, road transport, and rural development were 

much lower than those of the other categories We see little difference in the shares of spending on each 

services across the states, except for the rural development and road transport categories, where LISs are 

found to have spent more than others (5.30 percent on rural development and 4.09 percent on roads), and 

for irrigation, where MISs spent more. The priorities of the state governments in allocating resources 

toward various sectors are similar, except in the case of rural development. It is encouraging to see 

spending on agriculture, irrigation, and education ranked as top priorities, but it is equally discouraging to 

see a lower percentage of spending on health and energy, the shares of which have hardly increased over 

time. Even spending on social security has not received priority treatment, which indicates the persistence 

of income inequality among people and across states. The government preference is to allocate more 

resources toward the categories of education, manufacturing, communications, defense, and general 

administration.  

Although agriculture is the largest sector in many LISs in terms of its share in GSDP and 

employment, it has received a relatively low share of government spending. More important, a major 

proportion of the poor population lives in the countryside in Bihar, Odisha, and Uttar Pradesh, and most 

are dependent on farming for their livelihood. Agriculture and irrigation have received a lower fraction of 

public spending, which has implications for accelerating agricultural growth and mitigating rural poverty. 

Expenditure on those two categories increased slightly during the 2000s. As a share of GSDP, spending 



 

24                           

on agriculture and allied activities is found to be less than 1 percent in MISs and HISs and slightly above 

1 percent in LISs in recent years. Taken together, the share of agriculture and irrigation expenditure in 

GSDP is less than 2 percent and is lower than the fraction of GSDP spent on education (3 percent).  

Even if we look at spending on agriculture as a percentage of GSDPA, the share is estimated at 

5.55 percent in LISs, 5.16 percent in MISs, and 7.21 percent in HISs, respectively. The same is true in the 

case of irrigation, where the spending: GSDPA ratio is the lowest in LISs at 5 percent and somewhat 

higher in MISs and HISs at 7 percent each. Across all the select states, the share of expenditure on rural 

development and roads, at almost 4 percent, is smaller than that for agriculture and irrigation, and the 

share spent on rural energy is even smaller, at less than 2 percent. Rural development is the only case 

where the share of expenditure in GSDPA in LISs (5.42 percent) is greater than that in MISs (3.94 

percent) and HISs (3.18 percent). This is a welcome finding in view of the high proportion of poor and 

unemployed in the LISs (Table 3.3). 
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Table 3.3 Major social and economic heads of public expenditure and total expenditure, TE 2014 (INR billions, 2004/2005 prices) 

  Agriculture Irrigation Rural roads Rural energy Rural development Education Health Econ. and social exp. Total exp. 

Share in total expenditure (%) 

LISs 5.40 4.87 4.09 0.66 5.30 18.14 4.62 48.77 100 

MISs 5.60 8.11 2.98 1.82 4.29 16.89 4.76 49.62 100 

HISs 5.40 4.88 3.40 1.25 2.38 18.14 4.58 46.34 100 

All 5.47 5.79 3.50 1.25 3.91 17.75 4.64 47.72 100 

Expenditure intensity (expenditure/GSDP) 

LISs 1.20 1.08 0.90 0.14 1.17 4.01 1.02 10.79 22.12 

MISs 0.89 1.29 0.47 0.29 0.68 2.68 0.76 7.87 15.85 

HISs 0.75 0.67 0.47 0.17 0.33 2.51 0.63 6.40 13.82 

All 0.90 0.95 0.58 0.21 0.64 2.92 0.77 7.86 16.47 

Share of capital expenditure in total (%) 

LISs 7.82 60.19 71.84 77.34 25.39 2.80 12.77 22.92 15.41 

MISs 4.41 61.47 59.82 21.76 2.79 1.84 7.38 19.79 12.86 

HISs 14.98 70.45 48.81 21.36 27.21 2.31 10.23 21.50 13.49 

All 9.57 63.83 60.40 24.66 18.32 2.69 10.12 20.91 13.93 

Annual growth rate (%) (2000–2013)      

LISs 8.73 8.18 14.26 6.89 10.14 9.39 9.44 10.01 8.71 

MISs 10.64 8.14 9.06 8.57 8.53 7.21 6.43 8.76 7.05 

HISs 7.86 4.76 11.84 6.15 6.89 7.69 8.02 8.41 7.35 

All 8.92 6.91 11.80 6.64 8.90 8.12 8.00 9.05 7.74 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  TE = triennium ending; INR = Indian rupees; GSDP = gross state domestic product; LISs = low-income states; MISs = middle-income states; HISs = high-income states; 

exp. = expenditure. The “All” row refers to the select 17 states. 
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It is clear that government spending on agriculture and irrigation (excluding flood control) is very 

low in the LISs even though it has increased in recent years (Figure 3.3a). While the share of social and 

economic expenditure in GSDP has remained high in LISs, at almost 64 percent, the respective state 

governments have given a lower priority to spending in rural areas. Agricultural spending grew during the 

2000s at a rate of 8.9 percent across states and at a slightly higher rate of 10.6 percent in MISs. A similar 

pattern has emerged for spending on rural road transport and rural development: large interstate variations 

are visible in the growth rates of spending in each sector, revealing higher rates of growth in the LISs and 

MISs. The share of capital expenditure in total expenditure is relatively higher for irrigation, roads, and 

energy, indicating lower capital formation in other sectors (Table 3.3 and Figure 3.3b). A smaller share of 

spending on investment indicates that government expenditure is more likely to be earmarked for day-to-

day administrative expenditures, including subsidies.
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Figure 3.3a Public expenditure on agriculture and irrigation (INR per hectare) 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

1
9
8
1
-1
9
8
2

1
9
8
2
-1
9
8
3

1
9
8
3
-1
9
8
4

1
9
8
4
-1
9
8
5

1
9
8
5
-1
9
8
6

1
9
8
6
-1
9
8
7

1
9
8
7
-1
9
8
8

1
9
8
8
-1
9
8
9

1
9
8
9
-1
9
9
0

1
9
9
0
-1
9
9
1

1
9
9
1
-1
9
9
2

1
9
9
2
-1
9
9
3

1
9
9
3
-1
9
9
4

1
9
9
4
-1
9
9
5

1
9
9
5
-1
9
9
6

1
9
9
6
-1
9
9
7

1
9
9
7
-1
9
9
8

1
9
9
8
-1
9
9
9

1
9
9
9
-2
0
0
0

2
0
0
0
-2
0
0
1

2
0
0
1
-2
0
0
2

2
0
0
2
-2
0
0
3

2
0
0
3
-2
0
0
4

2
0
0
4
-2
0
0
5

2
0
0
5
-2
0
0
6

2
0
0
6
-2
0
0
7

2
0
0
7
-2
0
0
8

2
0
0
8
-2
0
0
9

2
0
0
9
-2
0
1
0

2
0
1
0
-2
0
1
1

2
0
1
1
-2
0
1
2

2
0
1
2
-2
0
1
3

2
0
1
3
-2
0
1
4

LISs-Agriculture MISs-Agriculture HISs-Agriculture

LISs-Irrigation MISs-Irrigation HISs-Irrigation
 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  Irrigation excludes expenditure on flood control. INR = Indian rupees; LISs = low-income states; MISs = middle-income states; HISs = high-income states. 
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Figure 3.3b Percentage share of investment in agriculture and irrigation expenditure 

. 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  The smaller bars refer to investment in agriculture. LISs = low-income states; MISs = middle-income states; HISs = 

high-income states. 

Table 3.4 displays the composition of agricultural expenditure. In all three state classifications 

crop husbandry receives the largest share of expenditure—nearly 34 percent in LISs and HISs and 39.8 

percent in MISs—followed by forestry (15.3 percent), animal husbandry (10.6 percent), food storage 

(12.0 percent), and cooperation services (9.6 percent). The share of food storage and warehousing in total 

agriculture expenditure is relatively higher in the LISs and MISs, at 15.0 percent and 11.6 percent, 

respectively, than in the HISs, at 5.5 percent. This variance could be explained by a larger number of poor 

in LISs and MISs and, hence, greater government intervention for stocking food. The share devoted to 

agricultural R&D is less than 10 percent in HISs and is much lower in the other two groups, at nearly 6 

percent. This discrepancy is worrisome, given a deceleration in the productivity growth of many crops 

and the fact that R&D activity is not undertaken by the private sector in the country. As a share of 

agricultural GDP, India spends less than 0.5 percent on agricultural R&D, which is fairly low in 

comparison to the 3 percent seen in developed countries. This spending shortage may have serious 

implications for agriculture and food production in the future, and it is therefore important to bring about 

changes in the composition of spending. 
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Table 3.4 Percentage shares of expenditure and growth rates for various agricultural activities  

 TE 2014Annual growth rate (2000–2013) 

  LISs MISs HISs All LISs MISs HISs All 

Agriculture 100 100 100 100 8.78 10.64 7.82 8.93 

Crop husbandry 33.99 39.80 33.60 35.39 10.98 16.08 10.66 12.31 
Soil and water 
Conservation 

4.00 2.64 6.15 4.35 
2.22 

2.18 
8.67 5.03 

Animal husbandry 10.58 9.88 11.11 10.59 7.62 6.65 8.46 7.78 

Dairy development 1.32 2.74 3.19 2.44 15.59 9.32 -7.13 -2.02 

Fisheries 1.91 2.23 3.73 2.65 8.95 6.52 11.94 9.56 

Forestry and wildlife 19.94 13.33 13.14 15.36 5.89 5.00 4.67 5.31 
Food, storage, and 
warehousing  

14.06 12.43 9.15 11.98 
8.42 

13.69 
- 14.14 

Agricultural R&D 
Education 

5.48 5.77 9.23 6.92 
8.20 

7.35 
6.99 7.31 

Cooperation 8.46 10.67 9.53 9.63 14.91 13.66 9.72 12.58 

Others 1.11 0.52 1.18 0.94 - 10.24 7.20 9.89 

Irrigation 100 100 100 100 8.18 8.14 4.76 6.91 

Minor  27.68 4.81 16.64 19.15 11.95 9.17 9.58 10.32 

Major and medium 56.29 31.20 76.77 71.76 5.75 8.11 3.73 5.89 

Command area dev. 2.53 1.20 1.30 1.83 7.50 2.41 2.15 4.32 

Flood control 13.50 62.80 5.29 7.25 15.86 8.38 12.88 12.71 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  TE = triennium ending; LISs = low-income states; MISs = middle-income states; HISs = high-income states; R&D = 

research and development. “All” refers to the select 17 states. 

Further, among the various types of irrigation expenditures, the highest share is consumed by 

major and medium irrigation systems across the states. The LISs spend more on minor irrigation; the 

share in total expenditure on irrigation in those states stood at 27.68 percent during TE 2013/2014, 

compared with4.81 percent and 16.64 percent in MISs and HISs, respectively. MISs spend substantially 

on flood control, devoting 62.80 percent of their total irrigation expenditure to that activity. This 

expenditure may have also reduced spending on irrigation. In LISs, the annual rate of growth of minor 

irrigation expenditure is much higher, at 11.95 percent, than the growth rate of spending on major and 

medium irrigation systems, at 5.75 percent. An increasing investment in minor irrigation, mainly tanks 

and tube wells, can be explained by long gestation periods in the construction of canals and by growing 

inefficiency in the management of major irrigation schemes. This investment is an important step, 
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especially considering that the marginal efficiency of capital is much higher in minor irrigation than that 

in major and medium irrigation in each state (Bathla 2016). 

A more detailed understanding emerges when we examine per capita rural spending across the 

different categories of states. Table 3.5a provides estimates for key spending categories, which have 

significantly risen across the three groups of states. The magnitude of per capita total expenditure was the 

lowest in LISs, followed by MISs and HISs during the 1980s. Per capita expenditure increased more 

impressively in HISs over time, from INR 3,073 in TE 1984 to INR 15,653 in TE 2014. Spending per 

person in TE 2014was almost the same in the LISs and MISs, at about INR 9,000. Development (social 

and economic) expenditure shows a similar pattern in LISs, but has shot up by four times in MISs and 

HISs. Among the various services, at TE 2014 the HISs have higher per capita expenditures than the other 

state groups: INR 1,852 on education, INR 744 on health, INR 684.3 on rural road transport, and INR 

202.9 on rural energy. 

Notably, per hectare expenditure on agricultural R&D at TE 2014is higher in the low-income and 

high-income states, at INR 2,308 and INR 2,800, respectively, compared with INR 1,541 in the middle-

income states. Per hectare spending on irrigation was relatively higher in HISs and MIS than LISs. The 

HISs spent more on roads, rural energy, education, and health, due to those states’ higher economic 

growth and, hence, more spending power. Per capita spending by MISs and LISs for those purposes does 

not differ very sharply. However, glaring interstate differences exist in spending on agricultural R&D—

from a height of INR 4,968 in Jammu and Kashmir to a low point of INR 531 per hectare in Rajasthan. 

Similarly, Andhra Pradesh spends INR 10,105 per hectare on irrigation, the highest amount among the 

states, while Rajasthan, where rainfall is scant, spends the least, at INR713 per hectare. 
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Table 3.5a Public expenditure per rural resident and productivity (INR, 2004/2005 prices) 

 

Agricultural 
R&D 

(per ha) 
Irrigation 
(per ha) 

Rural road 
transport 

(per capita) 

Rural 
energy  

(per capita) 
Education 

(per capita) 
Health  

(per capita) 

Total economic 
and social exp. 

(per capita) 
Total exp. (per 

capita) 

LISs         

TE 1984 383 1,174 115 8 299 150 1,740 2,271  

TE 1994 811 1,067 113 51 508 210 2,583 3,683 

TE 2004 1,042 1,272 138 77 601 237 3,227 5,244 

TE 2014 2,308 2,854 299 51 1,167 445 5,931 9,082 

MISs         

TE 1984 189 933 76 6 288 142 1,555 2,064 

TE 1994 348 1,157 90 37 427 177 2,182 3,085 

TE 2004 413 1,689 129 101 625 250 3,038 5,181 

TE 2014 1,541 3,844 309 178 1,095 446 6,729 9,591 

HISs         

TE 1984 618 1,160 206 10 426 216 2,334 3,073 

TE 1994 1,294 1,476 208 106 652 277 3,486 5,098 

TE 2004 1,221 2,006 336 162 967 373 4,880 8,570 

TE 2014 2,800 3,300 684 203 1,853 745 9,997 15,653 

All         

TE 1984 222 1,012 89 6 294 142 1,586 2,108 

TE 1994 491 1,213 92 47 449 182 2,251 3,285 

TE 2004 516 1,638 137 102 633 229 3,058 5,248 

TE 2014 1,532 3,206 341 121 1,213 452 6,469 9,710 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  Irrigation excludes expenditure on flood control. INR = Indian rupees; R&D = research and development; ha =hectare; 

TE = triennium ending; LISs = low-income states; MISs = middle-income states; HISs = high-income states; exp. = 

expenditure. “All” refers to the select 17 states. 

A further probing reveals per hectare expenditure on irrigation to be more than that on 

agriculture. The total real expenditure on irrigation jumped from almost INR 94.4 billion during the 

1980sand 1990sto INR 240.4 billion during the 2000s. It grew at a much faster rate in Andhra Pradesh, 

Gujarat, Karnataka, Maharashtra, and undivided Bihar and Madhya Pradesh. Carrying forward a past 

practice, out of total spending on irrigation, a major portion (81 percent) went to major and medium 

irrigation schemes, nearly 13 percent went to minor irrigation works,8 1 percent went to command-area 

development, and 5 percent went to flood control. Additional expenditures on subsidies to canal irrigation 

                                                      
8Public expenditure on minor irrigation includes both surface and groundwater schemes, such as lift irrigation, tube wells, 

wells, and tanks. 
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are included under these headings. In2005/2006, northern states, along with Madhya Pradesh, Kerala, and 

Odisha, also initiated investments in major irrigation schemes. As a result, the average share of capital 

expenditure on medium projects in total irrigation expenditure declined to 62 percent, and that for major 

projects rose to 19 percent. Investment in major and medium projects together increased by three times, 

and minor irrigation investment grew by 2.5 times. 

Though the rate of investment in irrigation has been impressive, the shares of irrigation in total 

investment and as expenditure (capital plus revenue) have both invariably declined across states. The 

average share of public investment in irrigation and flood control in total investment, 50 percent during 

the 1980s, decreased to 41 percent during the 1990sand by the end of the 2000s had fallen to 32 percent. 

In terms of total expenditure, the share fell from 6.9 percent to 4.2 percent over the same period. The 

relatively lower priority states gave to irrigation (and agricultural) development may explain stagnation in 

area irrigated by canals and the continual deceleration in agricultural productivity. Further, richer states 

tend to spend more than INR 2,000 per hectare on irrigation, compared with low-income, agriculturally 

dominant states. Importantly, per hectare spending on irrigation subsidies is less than INR 1,000 in 

several states, excluding Himachal Pradesh, Jammu and Kashmir, Kerala, and Punjab. In fact, public 

spending in these states, along with Assam, West Bengal, and Uttar Pradesh, has focused more on 

subsidies—a trend that needs to be probed further.  

Table 3.5b shows state-specific estimates of public investment “in” agriculture and “for” 

agriculture along with estimates on private investment per hectare.9 The table shows a sizable increase in 

public investment in each state toward the end of the 2000s, with the 17 states averaging between INR 

653 per hectare and INR 2,328 per hectare. Similarly, private investment at the all-India level jumped 

from INR 471 per hectare in TE 1983 to INR 687 per hectare in TE 2003, and then to INR 1,645 per 

hectare in TE 2012/2013 (at 2004/2005 prices). The states whose per hectare public investment was 

                                                      
9 The estimates are not strictly comparable on two accounts. Public investment is on the higher side as it includes investment 

in financial assets as well. Estimates of private investment of rural households, taken from the All-India Debt and Investment 

Survey, are not comparable with the official (National Accounts Statistics data of Central Statistical Organisation) estimates due 

to a wider coverage in the latter, on account of investment in livestock, forestry, fishery, and tea and coffee plantations. 
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below the state average in the recent period include Andhra Pradesh, Assam, Kerala, Madhya Pradesh, 

Bihar, West Bengal, Tamil Nadu, Rajasthan, and Odisha. In terms of private investment, Gujarat, 

Haryana, Himachal Pradesh, Jammu and Kashmir, Karnataka, Kerala, Maharashtra, Punjab, and Uttar 

Pradesh have made significant headway, perhaps due to better banking infrastructure and opportunities. 

The less developed states continue to lag behind, which indicates a strong need to increase the flow of 

credit in those states. Two states, Assam and Odisha, have very low levels of private investment 

compared with public investment. A somewhat higher public investment in irrigation in these states has 

not induced private investment. Expenditure on tube wells and other irrigation resources constitutes 

almost 30 percent of total farm investment in high- and middle-income states, compared with only 5 

percent in low-income states. Such differences indicate farmers’ greater dependence on public irrigation 

in low-income states.
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Table 3.5b Per hectare agricultural investments (capital expenditure) on public and private accounts (INR, 2004/2005 prices) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Continued 

State Year 

Public 
Investment 

“in” 
agriculture 

Public 
investment 

“for” 
agriculture 

Private 
investment 

in 
agriculture State 

Public 
investment 

“in” 
agriculture 

Public 
investment 

“for” 
agriculture 

Private 
investment 

in 
agriculture 

Andhra Pradesh TE 1984 788 917 604 Odisha 1,127 1,243 120 

 TE 1994 903 1,043 562  804 1,144 133 

 TE 2 TE 2004 1,406 2,433 681  968 1,300 374 

 TE 2014 5,793 6,535 1,250  2,519 4,305 558 

Assam TE 1984 661 1,068 257 Punjab 631 825 1,602 

 TE 1994 703 1,320 115  549 663 999 

 TE 2004 377 1,030 172  308 784 1,376 

 TE 2014 1,248 3,232 512  474 1,100 2,799 

Gujarat TE 1984 806 921 468 Rajasthan 326 464 282 

 TE 1994 1,007 1,125 385  360 530 576 

 TE 2004 1,107 1,351 751  412 786 970 

 TE 2014 4,412 6,072 1,762  351 1,253 1,256 

Haryana TE 1984 813 1,065 961 Tamil Nadu 454 623 745 

 TE 1994 630 830 1,066  379 607 1,274 

 TE 2004 278 1,004 2,312  844 1,829 1,427 

 TE 2014 2,368 4,013 1,611  2,157 6,780 1,076 
Himachal 
Pradesh TE 1984 863 2,846 663 West Bengal 257 414 253 

 TE 1994 837 3,013 1,407  341 530 328 

 TE 2004 1,242 4,645 2,508  247 799 262 

 TE 2014 3,208 10,735 7,772  628 1,647 593 
Jammu and 

Kashmir TE 1984 1,453 2,519 550 
Bihar-

Jharkhand 1,001 1,145 237 

 TE 1994 1,502 3,544 431  437 512 209 

 TE 2004 2,263 6,464 966  663 1,262 127 

 TE 2014 5,811 12,264 2,273  2,052 8,215 540 
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Table 3.5b Continued 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014) and NSS-AIDIS, India, Ministry of Statistics and Programme 

Implementation. 

Note:  Public investment “for” agriculture includes capital expenditure on agriculture, irrigation, rural road transport, rural energy, and rural development. The rural 

component of road expenditure is based on the percentage of rural population, and that of energy is based on the percentage of electricity consumption in 

agriculture. Private investment in agriculture by farm households relates to 1981, 1991, 2002, and 2012, when the All-India Debt and Investment Survey was 

done. Public investment for all states refers to the select 17 states, whereas private investment relates to all India. TE = triennium ending. 

 

 

State Year 

Public 
Investment 

“in” 
agriculture 

Public 
investment 

“for” 
agriculture 

Private 
investment 

in 
agriculture State 

Public 
investment 

“in” 
agriculture 

Public 
investment 

“for” 
agriculture 

Private 
investment  

in  
agriculture 

Karnataka TE 1984 536 635 406 

Madhya 
Pradesh-

Chhattisgarh 529 625 224 

         

 TE 1994 905 1,162 901  417 559 719 

 TE 2004 1,913 2,189 386  567 890 161 

 TE 2014 3,339 5,200 1,659  1,681 2,899 1173 

Kerala 
TE 1984 1,351 1,720 1,147 

Uttar 
Pradesh-

Uttarakhand 636 821 684 

 TE 1994 1,149 1,655 1,179  311 534 770 

 TE 2004 808 1,719 1,532  798 1,634 1,184 

 TE 2014 1,794 6,757 5,447  1,206 3,812 2791 

Maharashtra TE 1984 718 832 399 All States 653 809 471 

 TE 1994 994 1,143 733  644 849 672 

 TE 2004 927 2,404 664  986 1,528 687 

 TE 2014 3,358 4,562 1,843  2,328 4,224 1,645 
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Public investment in rural areas influences agricultural growth and rural development in varying 

proportions across the states. It is difficult to say which investment will yield higher returns to agriculture, 

as the impact of many investments would be indirect, through price reductions and increases in 

production and marketable surplus. For instance, more investment in irrigation yields higher incomes and 

wages, which enable access to better education, skills development, and health services and a likely shift 

to nonfarm employment. One may argue that investment “in” agriculture (agriculture plus irrigation) will 

directly influence agriculture through increases in land productivity and that investment “for” agriculture 

(“in,” plus education, health, energy, and road transport) may have an indirect impact. As Figure 3.4 

shows, a much higher increase in investment “for” agriculture is found in LISs, from INR 1,300 per 

hectare to INR 4,500 per hectare. This increase appears to have had a positive impact on land productivity 

and the incidence of rural poverty, but not as sharply as observed in the HISs. A somewhat higher 

response in LISs could be explained by unfavorable initial conditions and a higher magnitude of poverty 

in most of the states. 

Figure 3.4 Public investment “in” and “for” agriculture (INR00/ha), land productivity 

(INR000/ha), and rural poverty (head count ratio) 

. 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014) and Planning 

Commission, Government of India. 

Note:  ha = hectare; LISs = low-income states; MISs = middle-income states; HISs = high-income states. 
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Public Spending on Input Subsidies 

Public spending on farm input subsidies has always been a controversial subject. The subsidies were 

considered useful during the 1970s and 1980sin helping farmers raise food grain production. But over the 

years, they were argued to have outlived their utility and to have hardly reached the needy farmers (Fan et 

al. 2003). Detractors also reiterated that an increased expenditure on these subsidies would be at the 

expense of investments in agriculture and irrigation and, hence, should be withdrawn (Gulati and 

Narayanan 2003). These arguments may explain a deceleration in their rate of growth during the 1980s. 

Recent studies have found that fertilizer subsidies have positively influenced foodgrain production and 

productivity, which may negate the arguments given for their withdrawal (Chand and Pandey 2008; 

Sharma 2013). Kannan (2014) found that subsidies for micro-irrigation have incentivized farmers in 

Karnataka to invest in raising their output. National estimates may have masked the effects of these 

subsidies on agriculture productivity at subnational levels. It is likely that, like public and private 

investments, subsidies on inputs have a differential impact on investment and productivity across the 

Indian states.  

Table 3.6 and Figure 3.5 furnish estimates on per hectare spending on subsidies on irrigation, 

power, fertilizer, and credit across LISs, MISs, and HISs. The data validate that subsidy distribution has 

been highly inequitable across the states. Like public expenditure in agriculture, the magnitude of various 

subsidies has also increased inconsistently between 1981 and 2013. The highest national increase was 

witnessed in fertilizer subsidies per hectare, from INR206.7 during TE 1983 to INR732.7in TE 1994 and 

INR 2,996inTE 2014. There was a significant change in the magnitude of each subsidy across states, 

particularly during the 2000s. For instance, fertilizer subsidies were lower than power subsidies until early 

2000butrose up sharply in the subsequent years. Likewise, irrigation subsidies shot up from 2004 to 2014 

in the last decade and surpassed the quantum of fertilizer subsidies. Spending on power subsidies in HISs 

during TE 2014 reached INR 4,035.7 per hectare, which is slightly more than spending on credit and 

fertilizer subsidies, at INR 3,524.8 and 3,682.4, respectively. Irrigation subsidies per hectare were found 

to double power subsidies, reaching INR 8,473.5. Large variations are observed in MISs and LISs. 
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Throughout the years, a much lower value of subsidies has been given to LISs, though these quantities 

have increased by between 1.96 and 28.63 percent from 2000 to 2013.  

Interstate disparities are visible in per hectare average public spending on total input subsidies, 

which was lower in LISs (INR 3,510.7) compared with MISs and HISs (INR 5,641.7 and INR 8,481, 

respectively) during TE 2014.The difference between per hectare input subsidy spending in LISs and 

HISs has widened over the period of study. However, the disparity was not as sharp in the case of 

spending on fertilizer subsidies, which is somewhat closer in LISs and MISs, at nearly INR 3,000 per 

hectare. The LISs remained at a disadvantaged position with respect to power, irrigation, and credit 

subsidies. The rate of growth in input subsidies was similar across all states during the 2000s, at around 8 

percent. Of all the subsidies, credit experienced the highest annual growth at 26 percent per annum during 

the 2000s, followed by fertilizer at 13.00percent, irrigation at 5.69 percent, and power at 3.22 percent. 

There is hardly any evidence that increased spending on input subsidies has impinged upon investment in 

agriculture and irrigation. Both achieved higher rates of growth during the 2000s. 

Table 3.6 Magnitude of input subsidies (INR per hectare)  

Continued 

 

 

Input 
subsidies     

Annual 
rate of 
growth   

  LISs MISs HISs All LISs MISs HISs All 

Irrigation         

TE 1984 435 366 755 483 22.97 16.00 24.99 20.73 

TE 1994 1,461 1,383 2,388 1,721 2.36 4.16 2.54 2.23 

TE 2004 1,759 2,539 4,023 2,705 2.45 4.10 6.63 5.69 

TE 2014 3,501 5,632 8,474 5,457 -  - - - 

1981–2013 846 489 818 516 4.08 4.47 5.20 3.99 

Power         

TE 1984 221 80 331 197 12.65 29.30 21.14 20.83 

TE 1994 702 639 1,554 1,000 8.82 14.11 10.71 12.30 

TE 2004 608 1,714 3,505 1,949 1.96 3.57 2.55 3.22 

TE 2014 598 2,070 4,036 2,339 -  -   

1981–2013 604 1,050 2,268.15  1,334 1.95 9.84 7.87 7.33 
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Table 3.6 Continued 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Planning Commission, Annual Report of State Electricity Board, Fertilizer Statistics of India, National Federation of 

State Cooperative Banks reports. 

Note:  INR = Indian rupees; LISs= low-income states; MISs = middle-income states; HISs = high-income states; TE = 

triennium ending. “All” refers to the select 17 states. Credit subsidy relates to interest subsidy. 

  

 
Input 

subsidies     

Annual 
rate of 
growth   

      LISs MISs HISs All LISs MISs HISs All 

Fertilizer         

TE 1984 157 177 337 207 23.69 24.92 22.38 23.07 

TE 1994 556 710 1,105 733 5.69 5.32 2.17 4.62 

TE 2004 741 921 1,225 880 13.85 12.23 11.97 13.24 

TE 2014 2,692 2,907 3,682 2,996 - - - - 

1981–2013 1,103 1,294 1,749 1,306 8.49 8.52 6.86 7.95 

Credit     
    

TE 1984 66 104 218 108 10.61 8.88 9.08 9.38 

TE 1994 71 96 228 109 -10.32 -9.16 -9.96 -9.83 

TE 2004 68 138 274 127 28.63 25.03 28.94 26.42 

TE 2014 838 1,209 3,525 1,305 - - - - 

1981–2013 177 268 683 278 5.37 5.63 6.31 5.45 

Total     
    

TE 1984 525 435 818 553 17.50 20.27 19.20 19.62 

TE 1994 1,498 1,409 2,414 1,749 4.57 6.93 5.76 6.41 

TE 2004 1,778 2,554 4,036 2,720 7.59 8.74 8.31 7.86 

TE 2014 3,511 5,642 8,481 5,465 - - - - 

1981–2013 1,933 2,370 3,782 2,583.48 5.45 7.38 6.77 6.53 
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Figure 3.5 Input subsidies per hectare (INR); average 1981–1989, 1990–1999, and 2000–2013 

. 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Planning Commission, Annual Report of State Electricity Board, Fertilizer Statistics of India, National Federation of 

State Cooperative Banks reports 

Note:  INR = Indian rupees; ha = hectare; LISs = low-income states; MISs = middle-income states; HISs = high-income states. 

Public Spending Outcomes—Social and Economic Development Indicators 

Public spending results in infrastructural development. We have considered several outcomes of recent 

public investment to gauge the effectiveness and efficiency of such expenditures and changes in each 

physical indicator from 1981 to 2014. The details furnished in Table 3.7 highlight an increase in area 

under irrigation in each state, but the percentage of area irrigated by canals (owing to public investment) 

has remained at less than 40 percent, despite an enormous increase in resources. In Odisha, Rajasthan, 

Andhra Pradesh, Gujarat, and Karnataka, more investment has led to an increase in area irrigated by 

canals, but these gains appear trivial in view of the sizable spending increase on irrigation, from INR 104 

billion to INR 340 billion between 2000/2001 and 2013/2014. The meager advancements indicate 

inefficiency in the use of public resources.10 Also, the irrigation intensity of public canals has been much 

lower than that of farmer-owned tube wells. Clearly, farmers depend more on micro-irrigation (borewells 

and tanks) than canals built through public investment. The per hectare private investment in agriculture 

                                                      
10The marginal efficiency of investment (MEI) in major and medium public irrigation works was high during the 1980s and 

decreased substantially in the subsequent decade in every state except Gujarat and Kerala. It picked up during the 2000s in 

Andhra Pradesh, Karnataka, Kerala, Madhya Pradesh, and Uttar Pradesh. The MEI in minor irrigation is relatively better and has 

improved in almost all states, excluding Maharashtra, Haryana, and Punjab (Bathla 2016). 
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was INR 1,517 in HISs, which is more than double the figure for LISs and MISs put together. 

Expenditure on tube wells and other irrigation sources constitutes a 34 percent share of total farm 

investment in HISs and MISs, compared with only 15 percent in LISs.  

Table 3.7 Change in key physical indicators among different categories of states vis-à-vis public 

investments, average 1981–2014 

Indicator LISs MISs HISs 

Land productivity (INR/hectare) 44,867 40,196 54,656 

Canal irrigation (%) 17 13 14 

Well irrigation (%) 83 87 86 

Infant mortality rate (rural) (per thousand live births) 82 77 57 

Road density (kilometers/1,000 square kilometers) 776 896 1,250 
Agriculture electricity consumption/hectare (kilowatt-
hour) 219 452 847 

Literacy rate (rural) (%) 42 45 57 

Years of schooling of rural population (number) 3.34 3.22 4.44 

Fertilizer consumption/hectare (metric tons) 92 112 152 

Source:  Agriculture statistics at a glance, Ministry of Agriculture and Farmers’ Welfare, Government of India, Fertilizer 

Statistics at a glance. NSS Employment-Unemployment Surveys, India, Ministry of Statistics and Programme 

Implementation, Central Statistical Organization. 

Note:  LISs = low-income states; MISs = middle-income states; HISs = high-income states; INR = Indian rupees. 

To recall, per hectare public investment in irrigation is almost half the private investment in 

better-off states. The difference between the two investments is less in the LISs, implying a greater 

dependence on public irrigation. Further, more than 60 percent of capital expenditure in irrigation is 

channeled toward development of major and medium irrigation works, implying meager investment on 

the development of minor and micro-irrigation systems. In the case of road density, Kerala has achieved 

the highest sum at 3,758 kilometers/1,000 square kilometers, followed by Assam, Tamil Nadu, and 

Odisha. The lowest values were in Jammu and Kashmir and Rajasthan. The scenario is equally 

discouraging for electricity consumption in agriculture per hectare in LISs, at 219 kilowatt-hours, 

compared with HISs, at 847 kilowatt-hours. Differences across states are less stark in terms of infant 

mortality rates, which are taken to be indicators of health, and in literacy rates and the number of years of 

schooling of the rural population, which represent investment in education. The HISs generally spend 

more on education, health and nutrition, road transport, and agricultural R&D than on energy and 
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irrigation services. Moreover, some southern states have performed relatively better than other states on 

the health and education fronts. But performance of each state is dismal in terms of nutritional outcomes. 

As states have adopted policy initiatives to spur inclusive growth, advance developmental policies, and 

distribute the gains from high economic growth, several issues have surfaced. 

To sum up, this section analyzed government expenditures on social and economic categories 

across 17major states, grouped into three categories according to their per capita income. The trends 

reveal that total government expenditure on current and capital accounts has significantly increased in 

each state. The higher growth rate—between 7 and 10 percent during the 2000s—has been accompanied 

by growing interstate disparities in social and economic expenditures. These disparities have persisted 

even though the poorer states have spent more intensively and realized higher rates of agricultural growth 

in the 2000s and have not been able to catch up with the relatively richer states in terms of productivity, 

income, and incidence of poverty. LISs spend 10.79 percent of their income (GSDP) on social and 

economic services, compared with7.87 percent spent by MISs and 6.4 percent by HISs (Table 3.3). On 

average, rural per capita development expenditure has grown 2.5 times in each state, but it is much higher 

in the developed (high-income) states, at INR 7,109compared with INR 4,521 in the poorer states. 

Spending on social services has taken precedence over economic services over the period of 

study. The declining share of expenditure on economic services has affected agriculture and irrigation 

investments the most. The share of agriculture, rural energy, and irrigation spending in GSDP is almost 1 

percent each, compared with education at 3 percent. Since 2003/2004, a rapid increase in investment in 

agriculture and irrigation is visible in many poorer states. Cutbacks to those categories may adversely 

affect agricultural growth, unless they are paired with an increase in private irrigation investment. It is 

also worth noting that each state government has devoted a sizable amount to the provision of input 

subsidies. But like investments, large disparities are found in subsidies, with a relatively higher amount 

going to developed states. Another worrisome trend is the steady decline in capital intensity of 

expenditure in recent years. 
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Despite an increase in public expenditure—especially on irrigation, health, and education 

services—progress in most states, especially the poorer ones, has been inconsistent and does not 

substantiate recent policy decisions. The infant mortality rate in rural areas has shown a significant 

improvement over the period, whereas malnutrition and the health status of children and women reflect a 

sorry state of affairs in most states. Rural literacy rates have risen steadily over the years but remain 

below the national average in some of the poorer states. The situation is dismal if progress is measured in 

terms of the number of years of schooling in the rural population, which has hardly shown any 

improvement, except in Kerala. The National Sample Survey data show that only 6 percent of the 

population in India has attained higher education (post-graduation and PhD), and the figure could be 

much lower in rural areas. Further, growth in the area irrigated by canals has been nearly stagnant, which 

can be explained by long lags in investment and inefficiency in the completion of projects. It implies that 

the farmers’ greater dependence is on their own irrigation sources, and, hence, a need for credit increases. 

Large disparities in investments and their resultant outcomes undermine many public policy decisions and 

infact reflect the considerable neglect of rural areas in the planning process. Large interstate differences in 

farm income and productivity may be explained by an uneven spread of public and private investments, 

among other factors.  
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4.  WELFARE EFFECTS OF PUBLIC EXPENDITURE 

Trends in the Indicators of Welfare 

This section aims to measure the effects of various types of public expenditure on welfare at the 

disaggregate state level, in terms of agriculture productivity and poverty reduction in rural areas. In doing 

so, it focuses on the relative effects of public investment “in” and “for” agriculture and reflects on the 

relationship between public and private investments and subsidies in agriculture. The main hypotheses put 

to test are (1) differences in investments and input subsidies explain interstate variations in agricultural 

productivity and rural poverty;(2) marginal returns from various investments vary between low- and high-

income states and are relatively higher in the former; and (3) sizable trade-offs exist between efficiency 

and equity objectives in rural areas of each state due to public spending. These hypotheses are tested 

using the interlinkages between public investments and farm productivity and rural poverty as explained 

in Section 2. To reiterate, the direct and indirect relationship between public spending and poverty in rural 

areas can be studied through changes in private investment, prices, input use, farm and nonfarm 

employment, wages, and spending on employment and welfare programs. Before analyzing the complex 

interlinkages between public expenditure, farm productivity, and rural poverty in an empirical framework, 

it is important to look at the trends in some of these variables.  

Table 4.1 shows significant developments in each of these indicators over the study period. In 

LISs, average land productivity was INR19,074 during the 1980sand rose to INR38,157 during the 2000s, 

which is somewhat lower than what HISs achieved during this period, INR 63,025. Land productivity 

grew by between 3 and 4 percent per annum during the 2000s. The LISs experienced higher growth rates, 

which have been made possible through a marked improvement in foodgrain production in most states. 

There are perceptible differences in land productivity across the states ranging from a high point of INR 

88,390 in Himachal Pradesh to a low point of INR 17,135 in Rajasthan. Further, nonfarm employment, 

which constitutes more than 40 percent of total employment, has grown steadily in a majority of states. 

The annual rate of growth in farm employment was negative in MISs and HISs during the 2000s and 

positive in LISs, at 1.20 percent, which suggests fewer nonfarm employment opportunities for 
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farmworkers in the poorer states. The growth in the nonfarm wage rate has been almost double the farm 

wage rate, at 5.08 percent in LISs, 6.57 percent in MISs, and 6.94 percent in HISs during the 2000s. 

Estimates based on a head count ratio show a steep fall in rural poverty in HISs, from an average of 31.26 

percent to 3.45 percent over the last 30years. Rural poverty was reduced by more than half in MISs (from 

45.39to 19.56 percent) and in LISs (from 45.67 to 16.26 percent) during this period. Low capital intensity 

in poorer states, such as Madhya Pradesh, Rajasthan, and Uttar Pradesh, is inversely related to the rural 

poverty ratio, which suggests the key role of capital deepening to raise income levels. 
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Table 4.1 Production, productivity, farm and nonfarm employment, wages, and rural poverty (2004/2005 prices) 

States/ 
Foodgrain 
production 

Land 
Productivity 

GSDPA 
Terms of 

trade 
Farm 
emp. 

Nonfarm 
emp. 

Farm 
wage 

Nonfarm 
wage 

Rural 
poverty 

Average (million metric tons) (INR/ha) (INR billion) index (billion) %share (INR/day) (INR/day) HCR 

LISs          

TE 1984 39.73 19,075 988 103.18 67,160 16.58 34.35 40.39 45.67 

TE 1994 49.01 27,090 1,308 120.09 76,948 17.36 32.58 39.33 43.30 

TE 2004 55.66 32,117 1,696 105.73 68,757 25.66 45.54 56.19 29.41 

TE 2014 73.46 38,157 2,588 122.31 78,565 41.89 56.65 97.31 16.26 

MISs          

TE 1984 39.73 18,595 1,038 89.35 56,662 16.31 21.22 25.85 45.39 

TE 1994 49.01 20,875 1,389 94.53 66,986 21.26 25.32 28.53 32.56 

TE 2004 55.66 23,742 1,735 101.88 72,266 26.45 41.84 50.25 25.22 

TE 2014 73.46 40,145 2,557 128.93 62,346 39.77 60.28 101.85 19.56 

HISs          

TE 1984 44.41 25,783 968 94.96 51,349 19.30 51.91 64.86 31.26 

TE 1994 57.15 32,503 1,350 102.88 56,037 25.09 54.88 61.71 26.95 

TE 2004 60.67 36,946 1,706 99.86 60,981 31.69 87.51 96.42 16.87 

TE 2014 75.05 63,025 2,421 147.04 50,751 46.72 110.69 211.97 3.45 

All          

TE 1984 136.83 17,329 2,954 93.60 170,389 16.72 19.22 25.37 49.04 

TE 1994 175.36 20,417 4,020 102.64 196,721 20.20 24.88 32.41 37.57 

TE 2004 197.83 25,449 5,141 102.12 202,004 26.16 40.55 56.49 27.81 

TE 2014 270.30 39,808 7,578 137.21 190,566 39.17 62.10 120.10 14.11 

Source:  Agriculture statistics at a glance, Ministry of Agriculture and Farmers’ Welfare, NSS Employment-Unemployment Surveys, India, Ministry of Statistics and Programme 

Implementation. 

Note:  INR = Indian rupees; ha = hectare; GSDPA = gross state domestic product–agriculture; TE = triennium ending. HCR (head count ratio) relates to 1983/1984, 1993/1994, 

2004/2005, and 2011/2012, when National Sample Surveys were undertaken. “All” refers to the select 17 states. 
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Model Estimation  

The conceptual framework and the model are built up sequentially in three steps, based on the 

interlinkages portrayed in Figure 2.1.11 First, we identify the determinants of rural poverty through a 

poverty equation. Second, we identify public spending that influences the identified determinants of 

poverty, along with factors such as prices and employment. Third, irrigation intensity is split into canals 

and wells to examine the effects of subsidies and public and private investments on private irrigation 

investment, land productivity, and income inequality. Finally, based on the estimated elasticities of each 

variable, the marginal impacts (both direct and indirect) of the various types of public expenditure on 

agricultural income are calculated. 

A system of equations models the relationships between government spending, input subsidies, 

agricultural growth, and rural poverty through different pathways, as illustrated below. Equation (1) 

explains rural poverty to be determined by land productivity, changes in farm wages, nonfarm 

employment, terms of trade (agriculture prices relative to nonagriculture prices), rainfall, and population 

density. This equation further endogenizes agriculture productivity, terms of trade, rural wages, and 

nonfarm employment, as reflected in equations (2) to (5). Each of these equations is linked to input 

subsidies and government expenditure, such as in agricultural R&D, rural road transport, rural electricity, 

education, irrigation, and health, in equations (6) to (12). The role of technology using area under high-

yielding varieties could not be used as it has been universally adopted since 2000.  

  

                                                      
11 Two likelihood tests compare the model with a saturated model (model fits the covariance perfectly), and both statistics 

reject the null hypothesis that the model fits as well as the saturated model. The root mean square error of approximation 

measures the error of approximation based on a residuals matrix that looks at discrepancies between observed and predicted 

covariance. The model is found to be a close approximate fit because the lower bound of the 90 percent confidence interval is 

below 0.05. The root mean square residual is a measure of the mean absolute correlation residual, or the overall difference 

between the observed and predicted correlations. The model is considered a favorable fit because the standardized root mean 

square residual is less than the recommended threshold of 0.08. The coefficient of determination is viewed as R-square for the 

model, suggesting the model is adequately fit. Both the comparative fix index and Tucker-Lewis index compare the model 

performance to a baseline model (unconstrained estimates of variance). However, it was pointed out that this baseline model 

could be improper in many cases and should be treated carefully (Widaman and Thompson 2003). It is recommended to check 

any non-recursive models for stability, because the calculation of the indirect effect might fail to converge to finite results. 
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 Poverty = f1(AY, TT, NAWage, NFEmpl, Pop Density, RAIN) (1) 

AY = f2(Agri R&D, LAND, LABOR, WellIRRI, CanalIRRI, ELECT, ED U,FERT, ROAD, 

RAIN, NFSM) (2) 

 NAWAGE = f3(GDPGNA, AY, ELECT, ROAD, EDU, Health Status, MGNREGS) (3) 

NFEmpl= f4(GDPGNA, AY, NAWage/AWage, ROAD, EDU, ELECT, Rur. Dev. Exp., MGNREGS) 

 (4) 

 TT = f5(AY, World price, GDPGNA, ELECT, Trend) (5) 

FERT = f6(Subsidies-fertilizer, credit, power, irrigation, TT, IRRI,  

Agri R&D, ROAD)  (6) 

 CanalIRRI =f8(Irrigation Exp.) (7) 

 WellIRRI= f7(CanalIRRI, public Exp. minor irri, Private Irri Exp., TT, Power subsidy) (8) 

 ELECT = f9(Energy Exp.) (9) 

 ROAD= f10(Road transport Exp.) (10) 

 EDU= f11(Education Exp.) (11) 

 Health Status (IMR)=f12(Health Exp.) (12) 

 Rur. Dev. Exp. =f13(per capita income) (13) 

In equation (1) rural poverty is determined by agricultural income—gross domestic product from 

agriculture and allied activities (GDPA) per unit of cropped area (AY), rural wages (NAWAGE), the three-

year moving average of terms of trade (TT), nonfarm employment (NFEmpl), population density, and 

weather conditions (RAIN), represented by an annual rainfall index. Wages from nonagricultural 

employment are equally important as a source of income in rural areas. Urbanization (captured through 

growth in nonagricultural GDP or nonagricultural per capita income) promotes jobs outside of agriculture, 

resulting in an increasing share of nonfarm activities in the income portfolio of rural households. Terms 

of trade measures the impact of changes in agricultural prices relative to nonagricultural prices to test the 

underlying hypothesis that the poor who are net buyers of food are negatively affected by higher 

agricultural prices.  
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Equation (2) is a land productivity function, which is taken to be influenced by conventional 

inputs, including land (LAND), labor (LABOR), irrigation (WellIRRI and CanalIRRI), rainfall(RAIN), and 

fertilizer use (FERT), along with public expenditure on agricultural R&D and other variables, like 

agricultural income through education of the rural population (EDU), road density (ROAD), and 

electricity use (ELECT). A dummy variable is also used to capture the impact of the government’s 

flagship program, the National Food Security Mission (NFSM), on productivity. Initiated in 2006, the 

NFSM is expected to raise food grain productivity. WellIRRI represents private investment in minor 

irrigation, whereas CanalIRRI is indicative of public investment in major and medium irrigation systems.  

Equation (3) captures the impact of various factors on adjusting rural nonfarm wages toward 

poverty alleviation. The wage function is determined by land productivity (AY), electrification (ELECT), 

roads (ROAD), and education(EDU). Some of these variables capture the impact of government 

expenditure on poverty reduction via improvements in farm and nonfarm activities. Nonagricultural GDP 

growth (GDPGNA)is included to control for the effects of urban labor demand on rural wages. Health 

status, represented by the infant mortality rate (IMR) in rural areas, is used to gauge the impact of public 

investment on health and nutrition (Health Status), which influences both farm and nonfarm wages by 

improving worker productivity. A dummy variable captures the impact of another flagship government 

program, MGNREGS, on agricultural wages from 2005/2006. The program guarantees 180 days of 

employment in a year, which is expected to have a positive influence on both farm and nonfarm wages. 

This employment program, in conjunction with the highly subsidized food security mission, is expected 

to have a significant impact on poverty in rural areas. 

In equation (4), nonfarm employment is determined by GDPGNA, land productivity (AY), 

relative wage rate (NAWage/AWage), rural roads (ROAD), electrification (ELECT), and education (EDU). 

The variables of road density and electricity are taken as infrastructure variables to capture their impact 

on investments in off-farm activities and the search for suitable jobs. The equation also accounts for 

government expenditure on rural development and village industry. Most of the expenditure on rural 

development is relegated to the creation of infrastructure and roads, which may positively affect off-farm 
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employment. The impact of MGNREGS in generating off-farm employment is tried through a dummy 

variable. While running the model, education was found to be highly correlated with other explanatory 

variables and hence excluded from the equation. 

Equation (5) models the terms of trade. It is hypothesized that growth in farm output would 

increase the aggregate supply of agricultural products and, hence, reduce commodity prices, which would 

help the poor. A world price index of five commodities is included to gauge the impact of international 

trade on agricultural prices in domestic markets. Electrification (ELECT) is used to gauge the impact of 

infrastructure. The demand-side effects on agriculture prices are captured through GDPGNA.  

Equation (6) is modeled to determine the fertilizer use per hectare in agriculture by accounting for 

government subsidies in fertilizer (fert), credit (Credit), irrigation (irrigation), and power (power). Other 

variables include irrigation, roads, terms of trade (TT), and agricultural research (Agri R&D). Most of 

these variables affect agricultural production through fertilizer use. The impact of research on 

productivity is captured indirectly through fertilizer use. As discussed in Fan, Gulati, and Thorat (2008), 

improved irrigation and new seeds from agricultural research would increase farmers’ demand for 

fertilizer. The explanatory variable (terms of trade is measured as the three-year moving average or 

lagged one year as supply response) is generally based on last year’s price. 

Equation (7) indicates the relationship between government spending on major and medium 

irrigation (Irrigation Exp.) and the percentage of the cropped area under canal irrigation (CanalIRRI). 

Since expenditure on irrigation subsidies is subsumed in the total expenditure on irrigation and flood 

control heading, it is excluded from the equation. Equation (8) considers private investment in irrigation, 

which is mainly used on the extraction of ground water using electric pumps. We bifurcate cropped area 

irrigated per canal and well irrigation to capture the relationship between public and private investments 

in irrigation. Private investment, in turn, is expected to be influenced by prices (returns), expenditure by 

farmers, power subsidies, and public investment on major and minor irrigation. A favorable price 

structure is expected to encourage farmers to invest in irrigation and other machinery.  
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Like irrigation, equation (9) models agricultural electricity consumption (ELECT) as a function of 

government expenditure on rural energy (Energy Exp.). As is the case in equation (8), subsidies for 

electricity are not taken into account to avoid double counting. Equations (10), (11), and (12) capture the 

relationships between improved roads, education, and health, as functions of their past expenditures. In 

equation (13), rural development is made a function of per capita income. Public investments are 

expected to increase road density as well as literacy and years of schooling and decrease the infant 

mortality rate.  

Because the impact of investments inroads, education, and irrigation usually lasts more than a 

year, we consider these investments as capital stocks, using a 10 percent depreciation rate. It is also 

possible to determine the optimal lag length in variables in place of stock using adjusted R2 or the Akaike 

information criterion, as done in Fan et al. (2007). Still, measurements need to account for loss in the 

degrees of freedom and address the problem of high correlations among the lagged independent variables. 

Both current and lagged private investments are considered to account for their short- and long-term 

effects. 

The system is estimated using structural equation modeling (SEM). Double-log functional forms 

are used for all equations in the system. State dummies are added to each equation to capture state-level 

unobservable effects. We have added a trend in the trade equation to highlight the impact of supply-side 

variables other than agricultural income and world prices. The endogeneity problem, which generally 

occurs in time series models, is controlled by applying the variable in the lagged form or redefining it 

using the instrumental variable method. 

The total poverty and productivity effects (both direct and indirect) of various public expenditures 

and subsidies are obtained by taking into account two components: (1) the estimated elasticities of the 

variables in the poverty equation, and (2) the elasticities of other variables in the poverty equation that are 

affected by the variables in other equations. For example, the effect of agricultural R&D on poverty may 

work through various channels to improve farm productivity, and a productivity increase can reduce 
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poverty through terms of trade, input use, and wages. As such, the total effect of agricultural R&D on 

poverty is summarized in equation (14). 

 

( )

( )

( )

Poverty Poverty AY AY FERT

AgRD AY AgRD FERT AgRD

Poverty TT AY AY FERT

TT AY AgRD FERT AgRD

Poverty AWAGE AY AY FERT

AWAGE AY AgRD FERT AgRD

    
 

    

    
 

    

    
 
    

 (14)  

Based on the estimated elasticities, marginal effects of poverty and different types of government 

subsidies and expenditures are expressed as (1) increases in agricultural GDP (INR per unit of public 

spending averaged from2011/2012 to 2013/2014), and (2) a reduction in poverty head count (number of 

rural poor brought out of poverty per unit of spending). Marginal effects enable us to compare the relative 

benefits of an additional unit of expenditure across different types of subsidies and investment items. 

These can be taken as useful indicators in setting priorities for government expenditures aimed at 

accelerating farm production and mitigating poverty. 

Income and Poverty Effects of Public Spending 

Before implementing SEM, we performed multiple tests to determine whether the model is acceptable 

and fits the observations. The model’s chi-square values are reported in Appendix C. In summary, the test 

results indicate that the SEM analysis is stable and has higher goodness of fit based on the combined rule 

of low root mean square error of approximation, low standardized root mean square residual, high 

coefficient of determination, and high stability values. 

Besides fitness tests, we also experimented with different model specifications to check for 

possible misspecification. A Sargan test was performed for overidentification of the equations, and the 

test results show equations to be identified. A Hausman test indicated that a few expenditure and subsidy 

variables were endogenous. Variables lagged for one year were used, as they can be considered 
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predetermined and weakly exogenous. In cases of multicollinearity among the explanatory variables, such 

as fertilizer and credit subsidies, alternate equations are reported. 

The SEM estimation results are presented in Table 4.2. The coefficients of the poverty equation 

reveal that rural poverty is significantly influenced by agricultural income, nonfarm employment and 

wages, terms of trade, and annual rainfall in each group of states. The relative prices matter the most in 

HISs. The terms-of-trade coefficient is significant at the 5 percent level, and the elasticity is -1.99 in 

HISs, -1.91 in MISs, and -0.62 in LISs for the study period. This is closely followed by nonfarm 

employment, with an elasticity of -2.61, -0.21, and -1.10, respectively. The elasticity of nonfarm wages is 

far below the other variables at -0.92, -0.54, and -0.08, respectively. It is much lower in LISs, suggesting 

a comparably unimportant impact on poverty reduction compared with land productivity and nonfarm 

employment. The effect of annual rainfall on poverty reduction is positive but insignificant at the 

subnational level. 

Table 4.2 Determinants of poverty and agricultural income, 1981/1982–2013/2014 

  All states HISs MISs LISs 

Observations 495 198 155 151 

Log likelihood 3,019.21 874.27 1,900.64 369.77 

1. Rural poverty 
    

Land productivity -0.30*** -0.31 -0.32*** -0.52* 

Nonfarm employment -0.94* -2.61* -0.21 -1.10* 

Wage rate -0.55* -0.92*$ -0.54* -0.08$ 

Terms of trade -0.98* -1.99* -1.91*$ -0.62* 

Constant 13.8* 20.9* 9.56* 14.6* 

R2 0.71 0.72 0.84 0.75 

2. Land productivity 
    

Well irrigation 0.89* 1.13* 0.93*$ 1.87* 

Canal irrigation 0.18* 0.23* -0.07 0.17* 

Fertilizer consumption 0.14* 0.22* 0.41*$ 0.088*** 

Employment 0.08* 0.05 0.33* 0.08** 

Agriculture R&D  0.083* 0.11* 0.10* 0.28** 

Power consumption 0.10* 0.19* 0.13* 0.13* 

NFSM (dummy) 0.085* 0.15* 0.18* 0.05 

Rainfall 0.06* 0.16* 0.21* 0.05** 

Constant 2.8* 1.01 6.69* -0.71* 

R2 0.96 0.96 0.96 0.95 
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Table 4.2 Continued 

  All states HISs MISs LISs 

3.Rural wage rate 
    

Land productivity 0.12** 0.24** 0.003 0.01 

Education 0.31* 0.59* 0.28* 0.37* 

Health -0.56* -0.40* -0.24* -0.64* 

GSDPG nonagriculture 0.29* 0.28* 0.77* 0.17* 

MGNREGS (dummy) 0.08* 0.01 0.054 0.13* 

Constant 0.32 -2.6** -4.65* -3.3* 

R2 0.87 0.85 0.95 0.88 

4.Nonfarm employment 
   

Land productivity 0.18* 0.17* -0.03 0.09 

GSDPG nonagriculture 0.35* 0.36* 0.53* 0.39* 

MGNREGS (dummy) 0.04*** -0.04 -0.03 0.15* 

Rural development expenditure 0.42* 0.074* 0.22* 0.08*** 

Constant -3.86* -3.3* -3.29* -3.3* 

R2 0.89 0.93 0.90 0.87 

5.Terms of trade 
    

Land productivity -0.24* -0.10** -0.02 -0.42* 

Power consumption 0.11* 0.04*** -0.03*** 0.19* 

World price 0.24* 0.26* 0.07** 0.29* 

GSDPG nonagriculture 0.24** 0.16* -0.06 0.29*** 

Trend 0.01* 0.001 0.01* 0.01** 

Constant -9.7* 0.7 -21.3* -2.88* 

R2 0.65 0.74 0.74 0.71 

6. Fertilizer consumption 
   

Road density 0.14* 0.02 0.14** 0.23* 

Rainfall 0.05** 0.15* 0.25* 0.07*** 

Agriculture R&D  0.07* 0.11** 0.10* 0.45*$ 

Fertilizer subsidy 0.54* 0.31* 0.39* 0.54* 

Credit subsidy 0.052**$ 0.05**$ 0.024$ 0.03$ 

Power subsidy 0.01 0.08* 0.02 0.003 

Irrigation subsidy 0.034** 0.03 0.09* 0.025 

Constant -1.18* -0.16 -1.66* -1.98* 

R2 0.96 0.94 0.95 0.94 

7. Well irrigation (private) 
   

Canal irrigation -0.08* -0.08* -0.20* -0.07* 

Power subsidy 0.001 0.001 0.00 -0.003*** 

Private investment (-1) 0.02* 0.01* 0.02* 0.01 

Public investment—minor 
irrigation 0.001 -0.01* 0.01*** -0.01*** 

Constant 4.7* 4.67* 4.95* 4.7* 

R2 0.97 0.97 0.95 0.98 

Source:  Authors’ estimation. 

Note:  Only selected equations are presented due to space constraints. Details are given in Appendix D. Variables are specified 

on a per hectare basis. Public expenditure is on a per capita basis. NFSM is the National Food Security Mission started 

in 2006 and is represented by a dummy variable. “All” refers to the select 17 states. $ denotes elasticity estimated in an 

alternative equation to address the problem of multicollinearity. HISs = high-income states; MISs = middle-income 

states; LISs = low-income states; GSDPG = gross state domestic product growth; MGNREGS = Mahatma Gandhi 

National Rural Employment Guarantee Scheme; R&D = research and development. *, **, and *** indicate significance 

at the 1, 5, and 10 percent level.
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Notably, land productivity in terms of income per hectare has also helped to reduce poverty 

significantly, in particular in LISs, which have higher elasticity at -0.52. These results validate the 

findings of earlier studies that agricultural growth, wage rate, and prices significantly contribute to 

poverty reduction (Saith 1981; Ahluwalia 1985; Srinivasan 1985; Kumar, Kumar, and Sharma 2011). 

They further validate findings obtained in Fan, Hazell, and Haque (2000) that agricultural growth has not 

benefited all of India’s regions equally, nor has it always benefited the poor.  

All of these variables together explain 72to 84 percent of the variations in the incidence of rural 

poverty as indicated in the R-square. The SEM estimation reiterates that land productivity facilitated by 

better rainfall conditions, remunerative farm prices relative to the nonfarm sector, and nonfarm 

employment with better wages have constituted the main sources of poverty reduction in rural areas 

during the study period. Agriculture’s effect on poverty reduction is probably lower than that of nonfarm 

employment or prices—despite the fact that each state government has invested heavily in agriculture and 

irrigation. 

Estimated results from equation (2) suggest that agricultural income (land productivity) is 

positively and significantly determined by farmers’ well irrigation, followed by fertilizer consumption, 

canal irrigation, and public spending on agricultural R&D. Land was not found to be a significant 

variable, whereas labor is significant in LISs with elasticity at 0.08. Among infrastructural variables, road 

investment is insignificant, and electricity significantly influences land productivity. The education 

variable, represented by the number of years of schooling of the rural population or the rural literacy rate, 

is dropped due to its high correlation with private irrigation investment. 

Among all variables, elasticity is found to be relatively high for private investment in well 

irrigation, at 1.12 in HISs, 0.93 in MISs, and 1.87 in LISs (equation 2). The elasticity for R&D is the 

highest in LISs, suggesting that a 10 percent increase in R&D spending would raise agricultural income 

by 2.8 percent. Rainfall shows a positive impact on land productivity. The dummy variable that captures 
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the food security mission, started in2006, has a positive impact on land productivity across all states. 

Manjunatha and Kumar (2015) also found the mission to be favorable to farmers in Karnataka.12 

Nonfarm employment, which is an important factor in poverty reduction, is determined by land 

productivity in HISs only, and by nonagricultural income and rural development expenditure in all groups 

of states. Most rural development spending is directed toward the government’s flagship employment 

program, MGNREGS, and toward infrastructure creation. The relative wage rate (nonfarm to farm) does 

not hold importance in HISs and LISs. The variation in rural nonfarm employment is determined largely 

by urbanization. Among the factors that influence rural wage rate, land productivity has a positive impact 

in HISs. The education level of workers and nonfarm income exert positive influence on it across all state 

groups. The coefficients of health status (represented by infant mortality rate) are negative and significant 

on rural wage rate. Employment under MGNREGS is positive in each group of states but found to be 

significant only in LISs. Similarly, the road network that facilitates mobility of labor turns out to be more 

important to nonfarm employment than to wages in LISs. The results reveal that rural nonfarm 

employment and nonfarm wages together act as important factors in poverty reduction, and they are both 

enhanced by high land productivity in HISs only. The amount of nonfarm income, health, and education 

unequivocally hold importance across all states.  

Prices received by farmers for their produce relative to industrial products (terms of trade) stand 

important for poverty reduction in each group of states. However, the factors that influence relative prices 

in each state vary. World prices for agriculture influence terms of trade in HISs, MISs, and LISs, showing 

elasticity values at 0.26, 0.07, and 0.29, respectively. The world prices assumed a positive and significant 

influence, which could be seen mainly during India’s post–economic reform period. Comparative 

advantage in many agricultural commodities, coupled with a relatively greater openness to international 

trade and a favorable price regime, has enabled better price integration. While world prices and nonfarm 

income growth have had a positive impact on the prices received by farmers, an increase in land 

                                                      
12The beneficiary households receiving seeds, manual- and power-operated sprayers, and other incentives and subsidies 

were able to realize higher productivity and income compared with the nonbeneficiary farmers of most crops. 
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productivity and infrastructure (captured through power consumption) reduces the chances of farmers 

receiving relatively high prices for their products in MISs. Agricultural terms of trade are affected 

negatively by land productivity, as an increase in commodity supply depresses farm prices. The MISs do 

not seem to be gaining much through changes in the prices of agricultural commodities.  

Fertilizer consumption and irrigation emerged as important factors in agriculture productivity. 

Fertilizer use is facilitated by irrigation and fertilizer subsidies, irrigation level, terms of trade, and 

agricultural R&D. The fertilizer consumption variable in equation (6), which represents the supply 

response of farmers, shows fertilizer, rainfall, and agricultural R&D to be the most important factors 

across the three group of states. Power subsidies turn out to be a significant factor in HISs, whereas 

irrigation subsidies matter more in MISs. It appears that power and fertilizer subsidies have a great impact 

on fertilizer use, though variations are large across the states. 

In the case of private investment in irrigation, the coefficient of canal irrigation representing 

public investment is negative and significant. This finding refutes the complementary relationship 

between private irrigation investment and public expenditure in canal irrigation at the national level, 

which has been purported in several studies. However, public investment in minor irrigation has a 

positive impact on private investment in MISs. Whether public investment induces farmers to undertake 

investment thus needs to be better understood in different settings and time periods. Also, to grapple with 

the ongoing debate on public investment “in” and “for” agriculture, it is useful to examine which public 

investment encourages farmers to invest in irrigation. The elasticity of power subsidies is positive in HISs 

and MISs but has an insignificant influence on private investment. It is found to be influenced by the 

farmers’ investable resources. Finally, irrigation, education, road density, health, and power consumption 

in agriculture, which are essential for agricultural productivity and poverty reduction, are significantly 

determined by past government investments. The impact of public spending in each case shows large 

variations across the states: elasticity of canal irrigation is the highest in LISs, at 1.07; education and 

roads are highest in MISs, at 0.76 and 0.52; and health is highest in HISs, at 0.58. 
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To sum up, agricultural productivity, remunerative farm prices, and nonfarm employment with 

better wages have been the main sources of poverty reduction in rural areas, though the intensity of 

impact varies significantly across the states. Land productivity, in turn, has improved through spending on 

agricultural R&D, fertilizer, irrigation (well and canal), electricity, and labor. Irrigation use has been 

augmented more by private investment than public investment in irrigation and power. Increased fertilizer 

use was facilitated by select subsidies, irrigation, terms of trade, and R&D (including technology). Rural 

nonfarm employment and nonfarm wages, which act as significant factors in poverty reduction, were 

enhanced by improvements in nonfarm income, education, and the health status of workers. Land 

productivity influenced nonfarm employment and rural wages more in HISs. It is clear that improvements 

in research extension, education, health status, and power and road networks, which contributed to higher 

land productivity and poverty alleviation, were facilitated by increased public spending. Spending on each 

of the social and economic services shows differential impacts across the low-, middle-, and high-income 

states. 

Returns to Agricultural Income and Poverty Reduction from Public Spending 

Next, we discuss the marginal impacts of various categories of public spending and subsidies on 

productivity and poverty reduction. These results allow policy makers to compare the effects of every 

extra INR 1 million spent on expenditure items or input subsidies in developed and less developed states. 

This information is helpful in prioritizing government expenditures to further augment productivity and 

reduce poverty.  

Table 4.3 and Figure 4.1 present the estimated elasticity (direct and indirect) total marginal 

effects of government expenditure on agricultural income and poverty reduction. The estimates are based 

on the elasticity of each spending item, which gives the percentage change in productivity or poverty 

corresponding to a 1 percent change in government spending at the national level. These elasticities 

provide a measure of the relative benefits to growth and poverty reduction that arise from additional 

expenditure on different items, where the increases are proportional to the existing levels of expenditure 
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(Fan, Hazell, and Thorat 1999). The estimates are based on the decomposition of various direct and 

indirect components, using each expenditure heading and its corresponding estimate of elasticity in the 

model, as illustrated in equation (14). As discussed above, the marginal returns are quantified by 

multiplying the relevant elasticities (both direct and indirect) by the ratio of poverty or agricultural 

income to the relevant expenditure item in the most recent year.
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Table 4.3 Marginal effects of additional investments and subsidies on agricultural income and rural poverty, 1981–2014 
 

Elasticity: Income (INR per INR spent): 

  All states HISs MISs LISs All states HISs MISs LISs 

Rural development 0.011 0.001 0.001 0.001 0.14 0.01 0.02 0.01 

Irrigation investment (canals) 0.042 0.068 0.002 0.115 0.15 0.19 0.01 0.64 

Road investment 0.052    0.010 0.131 0.041 0.42 0.06 1.42 0.21 

Power subsidy 0.029 0.063 0.065 0.039 0.69 0.94 1.31 3.60 

Credit subsidy 0.022 0.018 0.026 0.019 0.92 0.51 1.21 1.28 

Fertilizer subsidy 0.059 0.062 0.157 0.073 1.07 1.05 3.18 1.34 

Irrigation subsidy 0.020 0.031 0.004 0.098 1.67 2.71 0.41 6.48 

Energy investment 0.058 0.056 0.037 0.028 1.73 1.57 1.18 1.01 

Health investment 0.261 0.245 0.104 0.255 1.83 1.55 0.84 1.74 

Education investment 0.505 0.459 0.367 0.317 2.39 1.74 2.27 1.50 

Agriculture R&D investment 0.087 0.154 0.119 0.314 2.47 3.23 4.44 9.92 

Well irrigation (private investment) 0.015 0.016 0.022 0.011 9.51 1.66 2.87 19.80 
 

Elasticity: Poverty: Decrease in number of rural people  
per INR million of spending 

  All states HISs MISs LISs All states HISs MISs LISs 

Irrigation investment(canals) -0.006 -0.020 -0.001 -0.050 3 5 21 43 

Fertilizer subsidy -0.006 -0.008 -0.300 -0.040 11 11 585 114 

Irrigation subsidy -0.002 -0.006 -0.001 -0.044 19 47 15 441 

Power subsidy -0.009 -0.041 -0.002 -0.021 23 52 5 302 

Credit subsidy -0.005 -0.004 -0.024 -0.010 24 9 105 103 

Road investment -0.034 -0.032 -0.053 -0.034 35 18 55 28 

Agriculture R&D investment -0.014 -0.048 -0.038 -0.241 45 85 136 1,231 

Education investment -0.166 -0.671 -0.147 -0.043 88 214 88 31 

Energy investment -0.029 -0.029 -0.010 -0.012 97 68 30 66 

Health investment -0.139 -0.218 -0.056 -0.028 109 115 43 30 

Well irrigation (private investment) -0.002 -0.006 -0.007 -0.004 166 55 88 1,286 

Rural development -0.398 -0.193 -0.047 -0.084 605 253 92 124 

Source:  Authors’ estimates. 

Note:  Based on averages from 2011/2012 to 2013/2014 using direct and indirect elasticity estimates. “All states” refers to the select 17 states. HISs = high-income states;  

MISs = middle-income states; LISs = low-income states; INR = Indian rupees; R&D = research and development. 
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Figure 4.1 Marginal effects of additional spending on agricultural income and rural poverty, 1981–2014 
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Figure 4.3 Continued 

 

Source:  Authors’ estimates. 

Note:  HISs = high-income states; MISs = middle-income states; LISs = low-income states; Inv = investment; R&D = research and development. 
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The selected categories of public spending had a positive impact on agricultural income across 

India and across the three state groups. However, not all categories had a similar marginal impact, which 

was found to differ significantly among the social and economic items of expenditure and among the 

states. At the national level, India received its highest returns from well irrigation (mainly private 

investment) and public investment in agricultural R&D, followed by education, health, and energy. The 

first four avenues of spending, namely well irrigation (INR 9.72), education (INR 2.47), R&D (INR 

2.39), and health (INR 1.84), had returns of 972, 247, 239, and 184 percent, respectively, from additional 

spending on wells and public spending on other services.  

Subsidies ranked below investments in raising productivity and alleviating poverty at the national 

level. However, cross-state analysis shows a better ranking of power, irrigation, and fertilizer subsidies in 

the poorer states. Irrigation and fertilizer subsides in the HISs hold the second and seventh rank, 

respectively—higher than the credit subsidies (ranked ninth) and power subsidies (ranked eighth). 

Irrigation and fertilizer subsidies are ranked tenth and second, respectively in MISs, and third and seventh 

in LISs. Power subsidies rank fourth in the LISs. Clearly, returns from well irrigation, which is primarily 

undertaken by farm households, far exceed returns from public investment in canal irrigation.  

The rankings of marginal impacts of various spending on rural poverty are quite different from 

the marginal impacts of spending on agricultural GDP. Spending on rural development ranks first, which 

could be due to a groundswell of spending on employment programs during the 2000s. Rural 

development is followed in the rankings by investment in well irrigation, public health, energy, and 

education, in that order. The common themes (across the national level as well as across the state groups) 

in the rankings of farm income growth and poverty reduction include private investment in wells and 

public spending on agricultural R&D. One possible explanation is that spending on R&D helps to 

facilitate growth while cutting poverty through pathways such as private investment, income, and 

productivity. Input subsidies have a relatively low impact on poverty reduction in HISs but a somewhat 

larger effect in LISs. Poverty reduction from spending on irrigation and credit subsidies is the lowest 

among the spending headings across all three groups of states. Marginal returns from various investments 

in terms of higher income and poverty reduction tend to be larger in LISs.
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5.  FINDINGS AND IMPLICATIONS 

Broad findings indicate a significant change in public policy toward the agricultural sector during the 

2000s. Namely, that decade marked a reverse of the deceleration in the growth rate of public investment 

in agriculture and irrigation that spanned the mid-1980s and 1990s. The annual rate of growth in public 

spending was 8.92 percent on agriculture and 6.91 percent on irrigation during the 2000s.Like 

investments, the magnitude of farm input subsidies also increased dramatically from 2000/2001 to 

2013/2014, recording an annual growth of 7.86 percent. This growth negated the long-standing argument 

that subsidies cut down investments. Among many factors, a manifold increase in public spending on 

agriculture (including subsidies) helped India realize a higher rate of growth, at 3.8 percent. Most of the 

states were able to accomplish a higher growth than the national level, upto 6 percent per annum. Food 

grain production increased remarkably from 130 million metric tons during the 1980s to 270 million 

metric tons by 2015.The incidence of poverty reduced more sharply in HISs, which can be explained to 

some extent by increases in agriculture productivity, off-farm employment, and the wage rate. An 

increased resource allocation under various flagship programs, such as the National Food Security 

Mission, RKVY, and MGNREGS, along with several reform measures have contributed to the revival of 

agricultural growth to a great extent, including in the laggard states.  

However, this transformation has not been able to lessen the interstate disparities in agricultural 

income or in key economic and social indicators of development. Clearly, rural areas are not a leading 

priority for resource allocation. Governments in relatively developed and high-income states have 

continued to spend more relative to lower-income states on investments and subsidies, owing to the high 

economic growth they have achieved in recent years. They have also achieved higher rates of growth in 

production and off-farm employment and a faster reduction in the incidence of rural poverty. In contrast, 

states situated in the eastern and central belt, such as Uttar Pradesh, Bihar, West Bengal, Assam, Madhya 

Pradesh, and Odisha, tend to experience considerable highs and lows in their farm sector, due to low 

irrigation coverage, inadequate infrastructure, and high incidence of rural poverty. Few among these 
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states—Chhattisgarh, Rajasthan, and Odisha—have made strides in recent years through increased 

spending on agriculture, irrigation, and rural development.  

The differential productivity and growth in agriculture in India can be explained by differences in 

the natural resource base, sectoral policy bias, variations in agricultural policies, and the magnitude of 

public investments. The latter has been somewhat less researched. Expenditures in rural areas, including 

agriculture, may be governed by the availability of funds from the central government, fiscal deficit, 

political factors, and priority toward social and economic development of rural areas. The analysis reveals 

that the extent of public spending increased prodigiously between 1981/1982 and 2013/2014, but the 

share of expenditure has been cut back on almost every social and economic category. It furthermore 

indicates that state governments have accorded a lower priority to rural areas. Only LISs have taken some 

initiative to raise the share of expenditure on agriculture in total expenditure. It is possible that population 

pressure and urbanization have led to an increased share of spending on energy, education, and health in 

the richer states. The 1990s showed a reduction in the share of public spending in total expenditure on 

various social and economic services in the rural areas of MISs and HISs. Furthermore, the 2000s 

demonstrate the scaling up of expenditure in irrigation, rural development, energy, and education in LISs; 

rural development, road transport, and health in MISs; and rural development, energy, and health in HISs.  

Notwithstanding the vast interstate variations in spending on social and economic services, 

agricultural income in each state is found to have a strong relationship with private investment and 

various public investments. A structural equation model is applied to each group of states relating to 

government spending with the developmental goals of accelerating agricultural productivity and 

eliminating poverty. Based on the estimated elasticities and the direct and indirect forces that influence 

agricultural income and poverty, the marginal effects of government investment and subsidies are 

quantified and ranked. The results are furnished for all states together and disaggregated based on high 

and low per capita incomes. The model shows that the marginal productivity and poverty effects of public 

expenditure diverge widely across the geographical locations. Rural poverty reduction is significantly 

influenced by land productivity and agricultural prices in LISs, MISs, and HISs. The effect of nonfarm 
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employment and rural wages is slightly higher than agricultural income, in particular in HISs. Land 

productivity, in turn, is influenced by private and public irrigation investments, measured as area irrigated 

by wells and canals. Other key factors that influence productivity include fertilizer consumption and 

investment in R&D. Though most states undertook a massive increase in public investment in irrigation 

during the 2000s, the evidence that it has induced private investment is somewhat weak. However, public 

investment in minor irrigation in MISs has positively influenced private investment in irrigation. 

At the aggregate state level and to some extent in HISs, additional investment in agricultural 

R&D and rural development, along with education, health, and energy, would become the most relevant 

expenditure to increase farm incomes and lessen rural poverty.13 However, the MISs and LISs may 

require additional intervention in agricultural R&D, minor irrigation, and input subsidies (irrigation and 

power). Irrigation subsidies in HISs acted as a trigger to growth. Fertilizer subsidies are more important in 

MISs, where agricultural growth is picking up. Additional expenditure on select subsidies would also 

positively contribute to agricultural productivity. The study finds a low marginal impact of additional 

spending on irrigation in HISs. In contrast, returns are relatively higher in LISs, which validates the 

earlier analysis done across agroecological regions that returns are higher in rainfed areas where the 

irrigation level is low than in those regions where the level is high (Fan, Hazell, and Haque 2000). The 

marginal impact in highly irrigated regions in northern India has possibly reached an apex beyond which 

investment in irrigation would not yield higher returns. Low returns from irrigation may be related to the 

low marginal efficiency of investment in major and medium irrigation projects. Thus, allocation of 

resources devoted to irrigation toward MISs and LISs is warranted.  

Unlike the aggregate results, state-level findings on the effect of power subsidies show positive 

indicators for agricultural growth. Input subsidies entail a high cost to the government but incentivize 

farmers to increase usage of inputs through lower prices and thereby increase agricultural productivity—

13One of the important components of rural development expenditure is MGNREGS. Studies provide evidence of the 

program’s increasing impact on employment and several other aspects of the rural economy, such as wages, agricultural 

productivity, and gender empowerment. In a span of 10 years, the program is reported to have generated 19.86 billion person-

days of employment, benefiting276 million workers (Himanshu 2016; Desai, Vashishtha, and Joshi2015). 
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an outcome that is especially clear in the LISs. Furthermore, farmers in the MISs do respond to fertilizer 

subsidies, which makes a clear case to reduce large interstate disparities in the distribution of such 

subsidies and target needy farmers in MISs and LISs. Credit subsidies have low returns on agricultural 

productivity, but they enable farmers to purchase fertilizer and seeds and make long-term investments in 

irrigation structures. The results show that farmers’ investment in minor irrigation ranks highly in its 

impact on income, productivity, and rural poverty. It is important to mention that an increased investment 

in minor irrigation would entail increased water extraction from the ground as well as higher power 

subsidies, which may not auger well from the fiscal and environmental points of view. Water-saving 

technological interventions, such as the system of rice intensification, would be an ancillary need. Though 

credit subsidies have a low ranking among public spending allotments, they are important for enabling 

farmers to undertake investments. 

Further, both productivity and equity effects vary considerably in India, thereby suggesting a 

need for location-specific allocation policies on each economic and social expenditure category. More 

expenditure on education, agricultural R&D, health, and energy is essential to accelerate agricultural 

income growth in the HISs, as these investments would bring higher returns. An increased expenditure on 

education and health may also influence poverty through better wages and nonfarm employment. 

However, additional spending on health and rural energy may not be appropriate for agricultural growth 

and poverty alleviation in the MISs and LISs. Instead, technological developments through investment in 

agricultural R&D and incentives to farmers through select subsidies would be the right strategy in LISs.  

These results suggest that variations to public policy should be followed across the states to 

augment farm income. Some evidence has shown a nexus between the efficiency and equity goals of 

public intervention in health and education, though only mildly. The results have consistently shown that 

agricultural R&D, minor irrigation, education, and rural energy are the key areas where additional 

spending will have favorable effects on productivity and poverty. An improvement in land productivity 

and an increase in nonfarm employment can contribute significantly to lessening rural poverty in each 

state. Technological upgrades and infrastructural improvements that result from greater public 
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intervention would bring a win-win situation—for farmers through increases in land productivity and 

labor through better employment opportunities. 

In summary, public expenditure is immensely important to target and elicit desired welfare effects 

in rural areas. The following lessons on its use can be drawn. First, cutbacks in the resources allocated to 

economic services have adversely affected investments in agriculture and irrigation, relative to the size of 

the agricultural sector. While the share of social and economic expenditure in total expenditure has 

remained high, at almost 64 percent, states have given a lower priority to spending on those sectors in 

rural areas—a trend that requires a response. Public spending “in” and “for” agriculture in rural areas has 

significant effects on agricultural income across all states, though in varying proportions.  

Second, investments in agriculture and irrigation systems rebounded during the 2000s, 

particularly in LISs, and may have instigated private investment in irrigation. This conclusion seems 

plausible, as the net area irrigated by minor irrigation (tube wells) expanded from 23.2 million hectares in 

2000 to 28.6 million hectares in 2011. However, the crowding-in effect, which is found to be strong at the 

national level, appears frail in the state-level analysis. Private irrigation investment is somewhat 

influenced by public irrigation investment only in MISs, implying that a farmer’s decision to make an 

investment in groundwater irrigation does not directly depend on the existence of canal irrigation. Other 

investments, such as those in roads, energy, and subsidies, do factor into a farmer’s decision. Perhaps a 

decadal analysis can establish this empirical relationship more clearly, as both public and private 

investments shot up during the 2000s. The analysis further indicates that the elasticity of minor irrigation 

with respect to land productivity is significantly high, implying the need to scale up investments in more 

efficient minor and micro-irrigation systems. Providing subsidies to farmers for the purchase of micro-

irrigation systems (drip and sprinkler), as many state governments have done under RKVY, may be an 

effective policy. The availability of loans, provided by banks at subsidized rates, may also help scale up 

such investments. 
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Third, the long-standing debate about whether an increase in resource allocation toward input 

subsidies would cut down public investments in agriculture was side stepped during the 2000s, as both 

rose at a significant rate and have helped agriculture to grow. This finding suggests that farmers have 

responded to the lower cost of inputs provided by the states—especially irrigation and power inputs in the 

LISs—and, hence, increased private investment. It is thus important to rationalize and make efficient the 

distribution of subsidies by targeting states, farmers, and crops that need it most.  

Fourth, a trade-off between efficiency and equity objectives exists within each group of states, 

albeit mildly. The relative effects of public spending on agricultural R&D, health, energy, and education 

are higher for agricultural income but somewhat lower in terms of poverty that would be alleviated 

through more expenditure on agricultural R&D and rural development. The least preferred targets for 

additional investment are canal irrigation, roads, and credit subsidies, due to diminishing marginal 

returns. The low priority for road investment can be overlooked, as most of the work on roads is carried 

out under various flagship programs within the rural development domain. 

Fifth, perceptible differences in returns on investments and subsidies are noticeable across both 

various types of services and across the states. Recognizing that the Indian states are characterized by 

dissimilar agronomic conditions, geography, markets, and institutional and policy frameworks, resource 

allocation to each category should be carefully examined with an aim of benefiting poorer regions and 

farmers. For instance, the poorer states receive fewer subsidies than the richer states. Given that subsidies 

have spatially heterogeneous effects, some studies have recommended their withdrawal, an option that 

warrants further probing. 

Sixth, the finding on higher returns from agricultural R&D spending is consistent across the 

states, though it is slightly more favorable in LISs in raising productivity (through adoption of new 

technology) and reducing poverty and inequality. This finding is similar to that of studies in China and 

African countries, where the effects of R&D expenditure were found to be relatively greater than of other 
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types of spending and to favor health and nutrition.14Many states in India have regained growth, which is 

often explained by favorable terms of trade and price structures, but productivity gains have not been 

effectual.15 The key strategy, therefore, should be to raise investment in R&D and rural infrastructure to 

meet future growth challenges. A recent study by Joshi, Kumar, and Parappurathu (2015) also found high 

returns on investments from research and extension—close to 50 percent in India. The returns differed 

significantly according to geography, and the states that had a higher share of total factor productivity 

growth in their output growth fared better than the rest in relative terms. The authors made a strong case 

for a deliberate shift in focus from headings of low significance to the important headings within 

agricultural R&D. Judging by similar efforts in other countries, spending on this category should be 

scaled up from less than 1 percent of agricultural income at present to at least 2 percent. Even if 

agricultural R&D is redefined to include expenditure on soil conservation and animal husbandry, the 

current share reaches, at maximum, 2 percent, which is far below the correlating expenditure in many 

other countries. It is also important to raise the investment intensity of agricultural R&D (that is, create 

capital assets), which is much lower than in other countries, at 0.4 percent of agricultural GDP. It should 

rise to 1 percent, as is targeted in the 12th Plan period (Balasubramanian 2014).  

Finally, the study reiterates the key role of education in enhancing farm income, wages, and 

nonfarm employment, which in turn have far-reaching effects on labor productivity and poverty. The role 

of nonfarm employment in poverty reduction has emerged as significant during the 2000s. It is found to 

be relatively more effective than agricultural productivity in poverty alleviation, which could be due to 

reductions in the size of landholdings and rising wage rates. The off-farm share of rural employment, 

which was 16 percent during the early 1980s, has more than doubled. Public expenditure on education, 

health, and rural development, including MGNREGS, has proved important in influencing the rural labor 

                                                      
14Studying the effects of agriculture research expenditure is an upcoming area, which shows the positive effects of research 

spending on health and nutrition (IFPRI 2012). 
15According to the World Bank (2014), total factor productivity growth has occurred due to technical change (movement in 

the production frontier) but stagnant gains in technical efficiency (movement closer to the production frontier). Research 

investments that cater to the needs of dryland agriculture, particularly in developing drought-tolerant crop varieties, can also go a 

long way in contributing to higher productivity growth and poverty reduction. 
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market. Private investment in agro-processing in LISs should be promoted to generate off-farm jobs and 

augment agriculture productivity, for which a favorable investment climate and adequate infrastructure 

are crucially needed (Bathla 2014).  

To conclude, the temporal and spatial analysis of public expenditure on investments and subsides 

bears strong policy implications and suggests a benefit of shifting priority from developed states to less 

developed states to meet future growth challenges. The government has long favored high-potential 

regions (now developed states), which have borne the fruits of public spending, as evidenced by higher 

rates of investment, fertilizer consumption, food grain production, and agricultural growth and a faster 

reduction in rural poverty. But such states tend to show diminishing marginal returns from additional 

public investments. LISs increased investments in rural areas during the 2000s but need to devote more 

resources, either through raising funds or changing the composition of spending to domains that yield 

productivity gains and nonfarm employment. The central government may also divert resources from 

better-off states to the lagging states. These states will surely catch up, as is obvious from the record of 

higher payoffs produced from additional public spending on various social and economic headings—

particularly agricultural R&D, energy, and education—and private investment in minor irrigation. The 

respective governments in the LISs should advance the mission of addressing the growth challenge by 

enhancing technology, developing infrastructure, and facilitating farmers’ investment in agriculture. 

These state governments should target strategies and locations that will effectively use their resource 

allocations. 
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APPENDIX A:  SOURCES OF DATA AND SPECIFICATION OF VARIABLES 

This study is based on secondary data extracted from various sources between 1981/1982and 2013/2014. 

The public expenditure estimates on revenue and capital accounts used in this study are from India’s 

Ministry of Finance’s Finance Accounts. State time series statistics are based on the Statistical Abstract of 

India, Ministry of Agriculture, Department of Economics and Statistics; the Fertilizer Association of 

India; the Economic and Political Weekly (EPW) Research Foundation; and annual reports of state 

electricity boards. The estimates on private farm household investments in agriculture are generated using 

quinquennial All-India Debt and Investment Surveys from 1981/1982, 1991/1992, 2002/2003, and 

2012/2013. The decennial estimates are interpolated to generate time series. The estimates on private 

investment in agriculture are not comparable with the official estimates given in the National Accounts 

Statistics at the national level. The Central Statistics Office has access to more detailed data on 

investments undertaken by farmers, but since estimates are not available across the states, we have 

resorted to All-India Debt and Investment Survey figures. The poverty estimates (based on head count 

ratio), estimated at an interval of five years, are taken from the Indian government’s Planning 

Commission and are interpolated.  

The public expenditure estimates, state domestic product, and other datasets given in nominal 

prices are converted into real prices at a 2004/2005 base, using income deflators from the EPW Research 

Foundation. Wage rate is converted into real prices using the consumer price index published by the 

Ministry of Consumer Affairs, and the splicing method is used to convert the index at a common base of 

2004/2005. The estimates on irrigation and power input subsidies are based on the unit cost and usage in 

agriculture. Credit subsidies represent interest subsidies (estimated as the difference between commercial 

interest rates and the interest rate farmers receive) multiplied by the value of outstanding loans. Default 

subsidies could not be estimated because data were not available on nonperforming assets in commercial 

banks. The estimates on fertilizer subsidies are taken from the Fertilizer Association of India and divided 

into states using the average price and consumption. The variables are specified on per hectare and per 
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capita bases. The rural component of public expenditure on energy and road transport is generated based 

on the share of rural population in total population. Public spending on each heading comprises revenue 

and capital expenditure. The latter is measured as a stock variable based on accumulated expenditure at 

the end of 1981 (that is, the base year in this study). The annual depreciation is taken to be 10 percent. We 

list the variables used in the study in Appendix B. 
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APPENDIX B:  EXOGENOUS AND ENDOGENOUS VARIABLES USED IN THE 
STRUCTURAL EQUATION MODEL AND SOURCES OF DATA 

Agricultural R&D:  Public expenditure on agricultural R&D, soil conservation, and crop and 

animal husbandry (India, Finance Accounts, Ministry of Finance) 

Credit sub:  Credit subsidy (only interest) based on outstanding loans of primary 

agricultural cooperative societies, regional rural banks, and commercial 

banks, based on difference in lending rate of agricultural and nonagricultural 

sectors given in the National Federation of State Cooperative Banks reports. 

Education (EDU):  Years of schooling for rural workers divided into educational categories and 

divided by total population (estimated using the Indian government’s 

National Sample Employment–unemployment surveys) 

Education Exp.:  Public expenditure on education, sports, art, and culture (India, Ministry of 

Finance) 

Electricity use (ELECT): Electricity consumption in agriculture per hectare (annual reports of state 

electricity boards; India, Ministry of Agriculture, Department of Economics 

and Statistics) 

Energy Exp.: Public expenditure on rural power, divided as per consumption in 

agriculture (India, Ministry of Finance) 

Fertilizer use (FERT):  Fertilizer consumption per hectare (Fertilizer Association of India) 

Fertilizer sub:  Fertilizer subsidy estimated using unit rate based on all India and then 

apportioned across states based on consumption (Fertilizer Association of 

India) 

GDPGNA: Annual rate of growth in nonagricultural state domestic product or 

nonagricultural income per capita (India, Ministry of Statistics and 

Programme Implementation, Central Statistics Organization; Economic and 

Political Weekly Research Foundation) 

Health Exp.:  Public expenditure on medical and public health and social and welfare 

nutrition (India, Finance Accounts, Ministry of Finance) 

Health status (IMR):  Proxied by infant mortality rate in rural areas (census data, India, Ministry 

of Home Affairs [1981–2011] 

Irrigation (IRRI): Percentage of cropped area irrigated by public and private sources (India, 

Ministry of Agriculture, Department of Economics and Statistics) 

Irrigation Exp.:  Public expenditure on minor, medium, and major irrigation and command 

area development (India, Finance Accounts, Ministry of Finance) 

Irrigation sub:  Irrigation subsidy (1) based on operations and maintenance expenditure 

receipts + interest income/receipts; 2nd estimate = irrigation subsidy (1) + 1 

percent of cumulative capital expenditure (excluding expenditure on flood 

control; capital stock base year 1981) (India, Finance Accounts, Ministry of 

Finance) 
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Labor: Agricultural labor—all age groups as per usual principal activity status 

(National Sample Survey –Employment-Unemployment, Ministry of 

Statistics and Programme Implementation) 

Land:  Gross cropped area (Fertilizer Association of India) 

Land productivity (AY):  Agricultural income gross domestic product (National Accounts Statistics, 

Ministry of Statistics and Programme Implementation; Statistical Abstract 

of India, Ministry of Agriculture) 

NAWAGE:  Nonagricultural wage rate (National Sample Survey, Ministry of Statistics 

and Programme Implementation) 

NFSM:  Dummy variable for National Food Security Mission from 2006 

Nonfarm employment: Percentage of nonfarm employment in total rural employment (National 

Sample Survey, Ministry of Statistics and Programme Implementation) 

MGNREGS: Dummy variable for MGNREGS from 2006 

Population: Rural population (census data, India, Ministry of Home Affairs (1981–2011) 

Poverty: Rural population falling below poverty line based on head count ratio 

(India, Planning Commission based on Lakdawala approach)  

Power sub: Power subsidy based on unit cost of supply minus agricultural tariff 

multiplied by consumption of power in agriculture from annual report of 

state electricity board (India, Planning Commission) 

Rain: Annual rainfall index (Fertilizer Association of India) 

Road density (ROAD):  Road density measured in kilometers per 1,000 square kilometers 

(Statistical Abstract of India, Ministry of Agriculture) 

Road transport Exp.:  Public expenditure on road, highways, and transport, divided as per rural-

urban based on the share of rural population in total (India, Ministry of 

Finance) 

Rural wage (NA wage):  Rural wage rate (National Sample Survey, Ministry of Statistics and 

Programme Implementation) 

Rur. Dev. Exp.: Public expenditure on rural development (Finance Accounts, Ministry of 

Finance) 

Terms of trade (TT):  Terms of trade based on three-year moving average estimated taking state 

domestic product (SDP) 

Agriculture current/constant price divided by nonagricultural SDP 

current/constant price at 2004/2005 (India, National Sample Survey, 

Ministry of Statistics and Programme Implementation) 

Vill. Ind. Exp.: Public expenditure on village industry (Finance Accounts, Ministry of 

Finance) 

World price: World Food Price Index, 2005 = 100, includes cereal, vegetable oils, meat, 

seafood, sugar, bananas, and oranges price indexes (IMF, International 

Financial Statistics)  
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APPENDIX C:  GOODNESS OF FIT AND OTHER DIAGNOSTICS  

Table C.1 Goodness of fit and other diagnostics 

Description Fit statistic 1981–2014    

Chi-square Chi-square 4,781.6    

Null: Model fits as well as the 

saturated model 
LR p-value 0.000    

Null: Baseline model fits as well 

as the saturated model 
LR p-value 0.000    

Good fit if ≤ 0.05 90% CI of RMSEA, lower bound 0.000    

Good fit if close to 1 Comparative fit index 0.707    

Good fit if close to 1 Tucker-Lewis index 0.420    

Good fit if < 0.08 SRMR 0.032    

Good fit if close to 1 CD 1.000    

Eigenvalue stability Stability index  0.000 
   

Source:  Authors’ estimations. 

Note:  LR = likelihood ratio; CI = confidence interval; RMSEA = root mean square error of approximation; SRMR = 

standardized root mean square residual; CD = coefficient of determination. 
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APPENDIX D:  DETERMINANTS OF POVERTY AND AGRICULTURAL INCOME 

Table D.1 Determinants of poverty and agricultural income, 1981/1982–2013/2014 

All states HISs MISs LISs 

Observations 495 198 155 151 

Log likelihood 3,019.21 874.27 1,900.64 369.77 

1. Rural poverty

Land productivity -0.30*** -0.31 -0.32*** -0.52*

Nonfarm employment -0.94* -2.61* -0.21 -1.10*

Wage rate -0.55* -0.92*$ -0.54* -0.08$

Terms of trade -0.98* -1.99* -1.91*$ -0.62*

Rainfall 0.20** 0.31 -0.13 0.12

Constant 13.8* 20.9* 9.56* 14.6*

R2 0.71 0.72 0.84 0.75

2. Land productivity

Well irrigation 0.89* 1.13* 0.93*$ 1.87* 

Canal irrigation 0.18* 0.23* -0.07 0.17* 

Fertilizer consumption 0.14* 0.22* 0.41*$ 0.088*** 

Employment 0.08* 0.05 0.33* 0.08** 

Agricultural R&D  0.083* 0.11* 0.10* 0.28** 

Education 0.32* -- -- -- 

Road density -0.02 -0.05* 0.14* -0.01

Power consumption 0.10* 0.19* 0.13* 0.13* 

NFSM 0.085* 0.15* 0.18* 0.05 

Rainfall 0.06* 0.16* 0.21* 0.05** 

Constant 2.8* 1.01 6.69* -0.71*

R2 0.96 0.96 0.96 0.95

3. Rural wage rate

Land productivity 0.12** 0.24** 0.003 0.01 

Power consumption -0.01 -0.004 -0.03 -0.08*

Road density 0.03 0.07 0.01 0.03

Education 0.31* 0.59* 0.28* 0.37*

Health -0.56* -0.40* -0.24* -0.64*

GSDPG nonagricultural 0.29* 0.28* 0.77* 0.17* 

MGNREGS 0.08* 0.01 0.054 0.13* 

Constant 0.32 -2.6** -4.65* -3.3*

R2 0.87 0.85 0.95 0.88 

Continued 
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Table D.1 Continued 

All states HISs MISs LISs 

4. Nonfarm employment

Land productivity 0.18* 0.17* -0.03 0.09 

Power consumption 0.01 -- -- -- 

Road density 0.07* 0.03 -0.05 0.12* 

GSDPG nonagricultural 0.35* 0.36* 0.53* 0.39* 

MGNREGS 0.04*** -0.04 -0.03 0.15* 

Relative wage rate -0.083*** -0.08 0.10 -0.16

Rural development expenditure 0.42* 0.074* 0.22* 0.08*** 

Constant -3.86* -3.3* -3.29* -3.3*

R2 0.89 0.93 0.90 0.87 

5. Terms of trade

Land productivity -0.24* -0.10** -0.02 -0.42*

Power consumption 0.11* 0.04*** -0.03*** 0.19* 

World price 0.24* 0.26* 0.07** 0.29* 

GSDPG nonagricultural 0.24** 0.16* -0.06 0.29*** 

Trend 0.01* 0.001 0.01* 0.01** 

Constant -9.7* 0.7 -21.3* -2.88*

R2 0.65 0.74 0.74 0.71

6. Fertilizer consumption

Terms of trade 0.18* -- 

Road density 0.14* 0.02 0.14** 0.23* 

Rainfall 0.05** 0.15* 0.25* 0.07*** 

Agricultural R&D  0.07* 0.11** 0.10* 0.45*$ 

Fertilizer subsidy 0.54* 0.31* 0.39* 0.54* 

Credit subsidy 0.052**$ 0.05**$ 0.024$ 0.03$ 

Power subsidy 0.01 0.08* 0.02 0.003 

Irrigation subsidy 0.034** 0.03 0.09* 0.025 

Constant -1.18* -0.16 -1.66* -1.98*

R2 0.96 0.94 0.95 0.94

7. Canal irrigation (public)

Public expenditure 0.37* 0.23* 0.09** 1.07* 

Constant -2.2 -0.16 2.05* 4.45* 

R2 0.89 0.97 0.77 0.76 

8. Well irrigation (private)

Terms of trade -0.02*** -- -- -- 

Canal irrigation -0.08* -0.08* -0.20* -0.07*

Power subsidy 0.001 0.001 0.00 -0.003***

Private investment -0.02* 0.01* -0.02* -0.01

Private investment (-1) 0.02* 0.02* 0.01

Public investment (minor irrigation) 0.001 -0.01* 0.01*** -0.01***

Constant 4.7* 4.67* 4.95* 4.7*

R2 0.97 0.97 0.95 0.98

Continued
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Table D.1 Continued 

  All states    HISs   MISs   LISs 

9. Power consumption in agriculture   

Public expenditure 0.24* 0.23* 0.49* 0.15* 

Constant 5.5* 5.7* 4.2* 2.04* 

R2 0.89 0.90 0.89 0.84 

10. Road density     

Public expenditure 0.34* 0.29* 0.52* 0.24* 

Constant 4.4* 4.5* 3.3* 5.5* 

R2 0.88 0.89 0.81 0.88 

11. Education     

Public expenditure 0.67* 0.51* 0.76* 0.72* 

Constant -0.58* 0.59 -1.15* -3.4* 

R2 0.86 0.86 0.87 0.90 

12. Health     

Public expenditure -0.49* -0.58* -0.49* -0.38* 

Constant 7.3* 8.03* 7.37* 6.7* 

R2 0.90 0.91 0.89 0.71 

13. Rural development    

Per capita income 0.99* 0.96* 0.89* 1.3* 

Constant -4.2* -4.5* -3.2* -7.6* 

R2 0.61 0.54 0.67 0.70 

Source:  Authors’ estimations. 

Note:  State effects are significant. Variables are specified on per hectare basis. Public expenditure is per capita. Test 

diagnostics of the model are also done and support robustness of the estimates. In high-income states (HISs), the number 

of years of schooling is taken. “All states” refers to the select 17 states. MISs = middle-income states; LISs = low-

income states; R&D = research and development; NFSM = National Food Security Mission; GSDPG = gross state 

domestic product growth; MGNREGS = Mahatma Gandhi National Rural Employment Guarantee Scheme. $ denotes 

elasticity estimated in an alternative equation to address the problem of multicollinearity. *, **, and *** indicate 

significance at 1, 5, and 10 percent level. 
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APPENDIX E:  GOVERNMENT EXPENDITURES AND GROSS DOMESTIC 
PRODUCT 

Table E.1 Government expenditures and gross domestic product (INR billions, 2004/2005 prices) 

  LISs MISs HISs All LISs MISs HISs All 

Total expenditure Annual growth rate (%)  

TE 1984 345.73 335.86 431.74 1,108.57 7.52 6.71 7.11 7.16 

TE 1994 632.71 595.99 826.94 2,046.74 4.27 6.05 6.40 5.67 

TE 2004 1,167.30 1,165.73 1,531.11 3,863.35 8.71 7.05 7.35 7.74 

TE 2014 2,643.23 2,334.70 3,230.95 8,257.62     

1981–2013 1,087.70 1,035.61 1,395.50 3,520.73 6.71 6.63 6.73 6.73 

Social and economic expenditure (development expenditure) 

TE 1984 263.19 252.82 322.27 833.83 6.44 6.09 6.25 6.31 

TE 1994 420.17 419.65 568.31 1,402.26 2.40 4.68 4.87 4.10 

TE 2004 693.11 679.43 878.82 2,250.95 10.01 8.76 8.41 9.05 

TE 2014 1,733.90 1,628.93 2,100.55 5,502.32     

1981–2013 700.68 691.58 895.40 2,289.53 6.04 6.08 6.05 6.10 

Gross domestic product       

TE 1984 2,175.74 2,556.89 3,287.94 7915.37 4.34 4.96 5.35 5.00 

TE 1994 3,510.02 4,093.97 5,717.85 13,239.08 6.90 6.20 6.67 6.75 

TE 2004 5,888.51 7,176.37 10,027.07 23,128.51 7.11 7.37 8.70 7.90 

TE 2014 11,920.80 14,699.48 23,351.94 50,047.54     

1981–2013 5,510.04 6,708.37 9,842.78 22,046.11 5.77 6.07 6.72 6.34 

GSDP agriculture and allied activities 

TE 1984 988.47 1,038.27 968.14 2,953.71 2.52 3.26 2.70 2.89 

TE 1994 1,308.18 1,389.53 1,350.02 4,020.31 3.60 3.62 3.31 3.66 

TE 2004 1,695.75 1,734.54 1,705.84 5,141.28 4.01 3.84 3.54 3.81 

TE 2014 2,587.60 2,556.58 2,421.17 7,577.52     

1981–2013 1,593.43 1,667.53 1,606.82 4,857.24 3.00 3.03 3.16 3.12 

Ratio of expenditure to GSDP (%)   

Capital expenditure share in total 
expenditure (%) 

TE 1984 15.88 13.14 13.12 14.00 18.60 14.76 14.45 15.80 

TE 1994 18.30 14.55 14.53 15.52 9.33 11.85 8.64 9.76 

TE 2004 19.76 16.26 15.29 16.69 11.56 9.72 8.74 9.90 

TE 2014 22.12 15.85 13.82 16.47 15.41 12.86 13.49 13.93 

1981–2013 22.97 15.42 16.23 15.68 14.72 12.35 11.95 12.93 

Source:  Authors’ calculations using data from Finance Accounts (India, Ministry of Finance 1981–2014). 

Note:  Annual rate of growth is from 1981 to 1990, 1991 to 1999, 2000 to 2013, and 1981 to 2013. INR = Indian rupees; LISs = 

low-income states; MISs = middle-income states; HISs = high-income states; TE = triennium ending. “All” refers to the 

select 17 states; GSDP = gross state domestic product. 
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