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This reflects the government’s strong commitment to food security 
and price stability during economic stress.

 5.4.2	 Trends in public expenditure on agriculture 
In African countries, agricultural expenditure ranged from $35 

to $37 per capita, making up 5 to 8 per cent of total spending from 
2005 to 2019 (Table D3). Per capita spending decreased by 2.8 per 
cent annually from 2015 to 2019, remaining less than 22 per cent of 
what Indian states spent per capita. Indian states allocated $118 to 
$164 per capita to agriculture, representing 16 to 20 per cent of total 
spending over the same period (Table D3). Despite overall increases 
in per capita expenditure, the share of agricultural spending in total 
budgets declined from 21 per cent to 16 per cent.

Figure 5.3

Trends in sectoral composition of total spending for the Indian states,  
2005-2019

Note:	African countries’ and Indian states’ averages are population-weighted averages.
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Despite commitments like the 2003 Maputo Declaration and 
the 2014 Malabo Declaration, which aimed to allocate 10 per cent 
of national spending to agriculture, most African countries have not 
met this target. Ethiopia consistently met the target, while Burkina 
Faso, Malawi, and Mali met it only until recent years (Figure 5.4). This 
underfunding highlights the challenges in prioritising agriculture in 
public budgets across Africa.

Public agricultural expenditure in African countries lags behind 
that of Indian states across multiple indicators. Agricultural spending 

as a share of overall public expenditure is significantly lower in African 
countries than in Indian states (Figure 5.5). Indian states demonstrate 
a strong commitment to agriculture, with most states allocating over 
10 per cent of their total spending to the agricultural sector. Over the 

Figure 5.4 

Fulfilment of Maputo Declaration in African countries, 2005-2019

Note:	African countries’ and Indian states’ averages are population-weighted averages.
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Figure 5.5

Share of agricultural spending in total spending among African countries 
 and Indian states

three periods examined, Indian states allocated roughly three times 
the agricultural spending share compared to African states. However, 
it is important to note a general downward trend in the share of agri-
cultural spending within the total budget among Indian states over 
time, as is to be expected in the economic development process. 

By another indicator—spending per capita— the selected African 
countries also registered substantially lower expenditures compared 
to Indian states (Figure 5.6; Table D3). On average, the African coun-
tries spent $35 to $37 per capita on agriculture, while Indian states 
spent significantly more, ranging from $118 to $163 per capita over 
the period between 2005 and 2019. Additionally, spending patterns in 
Africa are varied, whereas Indian states have shown consistent stabil-
ity in their agricultural spending over the years. This stark difference 

Note:		  African countries’ and Indian states’ averages are population-weighted averages.
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underscores the disparity in public agricultural investment between 
the two regions, reflecting varying priorities and fiscal capacities.

Agricultural spending growth is another key indicator that high-
lights significant differences between African countries and Indian 
states (Figure 5.7). In African countries, agricultural spending was 
erratic, with negative growth in the last period: 3.7 per cent (2005-
2009), 1.7 per cent (2010-2014), and -2.8 per cent (2015-2019) (Table 
D3). Variations were wide, with some countries like Nigeria and South 
Africa seeing declines, while others like Tanzania and Rwanda had 
increases. Indian states had more consistent growth: 11.6 per cent 
(2005-09), 1.1 per cent (2010-14), and 7.3 per cent (2015-19). This 
highlights the instability of agricultural investment in African coun-
tries compared to the stable growth in Indian states.

Figure 5.6

Agricultural spending per capita (Annual Average, 2005-2019)

Note:		  African countries’ and Indian states’ averages are population-weighted averages.
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An alternative indicator is the Agriculture Orientation Index 
(AOI), which compares agriculture’s share of public spending to its 
share in the economy. An AOI of 1 indicates balanced spending rela-
tive to economic contribution. None of the African countries reach 
an AOI of 1, showing a gap between agricultural spending and its 
economic importance (Figure 5.8). Conversely, over half of the Indian 
states have AOI values close to or above 1, indicating better alignment 
between spending and agriculture’s economic role.

Significant deviations observed in the African countries between 
sectoral spending and economic contributions necessitate closer scru-
tiny. This raises an important question: why is agricultural spending 
in Africa experiencing such a negative trend? One key reason is the 

Figure 5.7

Agricultural spending growth rate (Annual average, 2005-2019)

Notes: 

i. 		 African countries’ and Indian states’ averages are population-weighted averages.

ii. 	 Ghana removed as an outlier observation at 200 per cent for the period 2010-2014.
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limited fiscal space available for sustaining increased expenditure. 
Many African countries experience very low annual tax revenue 
growth.  Agricultural expenditures are restricted by limited revenue 
growth unless there is a significant reallocation of the budget or an 
increase in debt. Additionally, countries in Sub-Saharan Africa allocate 
a significant share of their public budgets to debt interest payments. 
Furthermore, government expenditures for all critical sectors, includ-
ing infrastructure, health, and education compete with allocations to 
agriculture (Pernechele et al., 2021).

5.4.3	 Composition of public expenditure on  
	 food security and agriculture

Monitoring national government expenditures on agriculture is 
crucial, as empirical studies show that investments in public goods 
like research, extension services, and off-farm irrigation yield the 

Figure 5.8

Agricultural orientation index, (2019)
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highest returns (Goyal and Nash, 2017; Pernechele et al., 2021). 
Therefore, assessing both the amount and allocation of spending 
is essential to identify areas for effective resource reallocation to 
enhance agricultural performance. This section examines food and 
agriculture expenditure allocations from 2004 to 2018, following the 
MAFAP methodology, focusing on spending trends in private goods 
for producers and consumers (input subsidies) and key public goods 
(research, extension services, and irrigation infrastructure).

Expenditures on private goods, including producer and consumer 
transfers like input subsidies and food aid, constituted over 30 to 52 
per cent of total food and agriculture spending in the African coun-
tries and Indian states analysed (Table D4 and Figure 5.9). Transfers 
to producers dominate food and agricultural expenditures in both 
African countries and Indian states, averaging 19 per cent and 29 
per cent, respectively, from 2005 to 2019. In Africa, input subsidies 
constituted nearly 13 per cent of the food and agriculture budget, 
with insufficient funding for R&D and extension services despite ris-
ing investments in irrigation infrastructure. Indian states similarly 
allocated about 29 per cent to input subsidies, a trend bolstered by 
the 2007/08 food crisis (Figure 5.9). Consumer transfers, such as cash 
transfers and school feeding programs, averaged 11 per cent in Afri-
can countries and 23 per cent in Indian states, further limiting long-
term development spending.

Research and knowledge dissemination accounted for about 15 
per cent of total food and agriculture expenditures in African coun-
tries but only 3.4 per cent in Indian states, highlighting differing 
priorities (Figure 5.10 and Table D4). Agricultural infrastructure 
spending, including feeder roads and off-farm irrigation, averaged 13 
per cent in African countries and 24 per cent in Indian states, with 
infrastructure spending being the second-largest category in Indian 
states after producer transfers. 

Agricultural R&D spending has been consistently underfunded 
in both Indian states and African countries, despite its proven high 
returns globally and in Sub-Saharan Africa (Figure 5.11). Both regions 
fall short of the African Union’s target of allocating 1 per cent of agri-
cultural GDP to R&D. However, Indian states show a positive trend in 
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Figure 5.9

Composition of food security and agricultural spending  
(Annual average, 2005-2019)

Notes: 

i. 	 African countries’ and Indian states’ averages are population-weighted averages.

ii. 		 This figure is based on public expenditure data from 2005 to 2019, with varying data availab-	
	 ity for African countries within this period.

iii. 	Transfer to consumers in South Africa does not include cash transfers, while agricultural 
	 infrastructure includes all rural roads for Indian states as opposed to only feeder roads.

R&D investment, unlike the decline seen in most African countries. 
This disparity highlights a difference in commitment, with underin-
vestment in R&D hindering sustainable agricultural growth and long-
term sector challenges in both regions.

5.5	 Empirical analysis

The primary aim of this study is to explore the implications of 
government spending patterns on economic development in India 
and Africa, focusing on their effects on agricultural production and 
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Figure 5.10

Trend in composition of food security and agricultural spending (2005-2019)

Notes: 

i. 	 African countries’ and Indian states’ averages are population-weighted averages.

ii. 	 Selected African countries include Benin, Burkina Faso, Ethiopia, Ghana (2013), Kenya, Ma -  	
	 lawi, Mali, Rwanda (2012), Senegal (2010), South Africa, Tanzania (2011), Uganda.

iii. 	 Transfer to consumers in South Africa does not include cash transfers, while agricultural infra 	
	 -structure includes all rural roads for Indian states as opposed to only feeder roads.

child malnutrition from 2005 to 2019. To achieve these objectives, the 
study employs a two-stage empirical strategy.  The first stage examines 
the impact of worsening fiscal constraints, particularly debt service 
ratios, on public expenditure on agriculture. The second stage assesses 
how changes in government spending patterns affect development 
outcomes, focusing on agricultural growth and child malnutrition.
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Figure 5.11

Share of agricultural R&D spending to agricultural GDP  
(Annual average, 2005-2019)

Notes: 

i. 		 African countries’ and Indian states’ averages are population-weighted averages. 

ii. 	 This figure is based on public expenditure data from 2005 to 2019, with varying data availab- 	
	 ity for African countries within this period.

5.5.1	 First stage: impact of fiscal constraints on public 			 
	 expenditure on agriculture and social protection

The first part of the analysis aims to understand public spending 
patterns, focusing on allocations towards the agriculture sector. As 
outlined in the theoretical framework, government spending capac-
ity is determined by its revenue and debt servicing obligations, with 
international aid also playing a significant role in many developing 
countries. The importance of these factors can change over time, 
particularly when fiscal conditions deteriorate, prompting shifts in 
spending patterns (Fan, 2008).
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Societal preferences, indicated by level of economic development, 
can reflect the welfare function and influence the demand for sectors 
expenditures (Fosu, 2009). The level of economic development, often 
measured by GDP per capita, influences government capacity to gen-
erate revenue and allocate funds for public expenditures. 

Factors like external aid and debt significantly impact agricultural 
spending. Limited tax revenue in developing countries restricts public 
spending, necessitating reliance on external borrowing and aid (Fan, 
2008). However, tax revenue is endogenous to government expendi-
ture (Fosu, 2009) and is thus excluded from the reduced-form model. 
While external aid is considered exogenous (Fosu, 2009), it is excluded 
from the model as it is not relevant for Indian states. The model 
includes actual debt service to test the impact of fiscal constraints on 
agricultural spending. 

Political dynamics significantly influence government spending, 
with politicians often increasing public expenditure in pre-election 
periods to bolster re-election chances, leading to political budget 
cycles. Studies show that during these periods, spending rises in vis-
ible sectors like education and infrastructure, while health and social 
services receive less attention (Baleiras and Costa, 2004; Tellier, 2006; 
Stastna, 2015). Therefore, election cycle effects are controlled for 
in the reduced-form model. Demographic factors also impact pub-
lic spending levels and composition, with urbanisation influencing 
variations in per capita expenditures on social security and welfare in 
developing countries (Fan, 2008). 

To model changes in government spending on agriculture, we use 
a reduced-form specification, incorporating debt servicing and other 
control variables to examine its impact on agricultural expenditure.18

18.		  An appropriate specification of the theoretical model can be derived from the institutional 
framework for government decision-making, leading to a structural model. However, 
structural models in the context of developing countries often face significant challenges 
due to the complex and poorly understood budgetary processes of pseudo-democratic 
governments (Fosu, 2008). Consequently, many studies have adopted reduced-form models 
for robustness Fosu, (2007; 2008; 2010).
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                                                   (12) 

vi represents unobserved country-specific effects,  captures the 
unobservable individual-invariant time effect, and  is the standard 
error term. The dependent variable APEit represents the share of agri-
cultural allocation in the government budget. This variable captures 
how the budget shifts in response to changes in specific revenue 
components, such as debt service, which is the primary focus of this 
research. This specification helps mitigate any potential omitted-
variable issues arising from the budgeting process. The model includes 
debt service as a percentage of GDP (DEBTSERVit), GDP per capita 
(LGDPPit-1), and urbanisation (URBANPit) variables. GDP per capita 
is measured in natural logs and lagged by one period to remove any 
simultaneity bias. The model also includes a dummy variable for elec-
tion years (ELECTIONit-1), set to 1 if there was a legislative election in 
the previous year and 0 otherwise. Given potential autocorrelation 
in the dependent variable, the model includes the lag of agricultural 
spending share in total spending. These explanatory variables capture 
economic, fiscal, structural, and political factors influencing public 
expenditure patterns.  

Under fiscal constraints from high debt service, governments 
must allocate scarce resources between critical sectors like agriculture 
and social protection. While social protection programs provide imme-
diate relief and reduce poverty, they may limit investments in agri-
culture, which are crucial for long-term food security and economic 
growth. Investment in agriculture, including R&D and infrastructure, 
enhances productivity and reduces malnutrition. To evaluate this 
trade-off, two additional models are estimated: one assessing social 
protection allocation (SPPEit) and another using the ratio of agricul-
tural to social protection spending (APE/SPPEit) as the dependent vari-
able. This analysis provides insights into government priorities under 
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fiscal constraints and their impact on agricultural productivity and 
social welfare.

The Blundell and Bond (1998) system-GMM estimator is preferred 
for estimating the models above for several reasons. OLS estimates 
are biased due to unobserved country-specific heterogeneity, and 
the fixed-effects estimator is inconsistent with short panels (Nickell, 
1981). Fixed-effects also underestimates covariate influence and wors-
ens measurement error bias (Hauk and Wacziarg, 2009). The differ-
ence-GMM estimator, while addressing endogeneity and heterogene-
ity, suffers from weak instrument problems in time-persistent panels 
(Alonso-Borrego and Arellano, 1999). In contrast, system-GMM 
provides more reliable and efficient estimators in dynamic panels with 
persistent variables and less bias even when the stationary condition 
is doubtful (Blundell and Bond, 1998; Blundell et al., 2001).

5.5.2	 Second stage: effect of public  
	 expenditure on development outcomes

The second stage of the analysis examines the impact of public 
spending on agricultural growth and child malnutrition in selected 
African countries and Indian states using descriptive and empirical 
methods. A comparative analysis of high and low agricultural growth 
performers (top and bottom quartiles based on agricultural GDP per 
capita growth from 2005 to 2019) is conducted. This analysis focuses 
on total government expenditure and its functional components, such 
as spending on agriculture, education, health, social protection, and 
infrastructure. Additionally, the study assesses agricultural spend-
ing composition, including R&D, extension services, infrastructure, 
and transfers to producers and consumers. Statistical tests compare 
means, medians, and distributions between high and low perform-
ers, providing insights into effective public spending patterns without 
establishing causality.

To investigate the impact of public expenditure on child malnu-
trition, this study employs methodologies from Smith and Haddad 
(2015) and Takeshima et al. (2021), using a panel-data model that 
accounts for unobserved country-specific fixed effects to control for 
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time-invariant characteristics like dietary patterns, cultural norms, 
climate, and geography. Leveraging within-country variations over 
time, a country fixed-effects model is estimated to examine the impact 
of public spending patterns on child malnutrition rates, as detailed 
below.

			           

                                                                                                           (13) 

Where  is a scalar,  are regression coefficients for control 
variables Xj,  are unobservable country-specific, time-invariant 
effects, and  is a stochastic error term. The dependent variable  
represents the child malnutrition indicators, including the prevalence 
of stunting, wasting, underweight, and overweight among children 
under 5. The variable PEist represents a set of relevant public expendi-
ture variables, which include either five sectors—agriculture, health, 
education, social protection, and infrastructure—or five types of 
public expenditure on food and agriculture: agricultural R&D, exten-
sion services, infrastructure, transfers to producers, and transfers to 
consumers. 

For each outcome, we estimate the model using two versions of 
the PEist variable. In the first version, PEist includes the share of gov-
ernment expenditure in sector s, expressed as a percentage of total 
government expenditure, or the share of public expenditure on food 
and agriculture in type s, expressed as a percentage of total public 
expenditure on food and agriculture. In the second version, PEist repre-
sents the government expenditure per capita in sector s or the govern-
ment expenditure per capita on food and agriculture in type s. The first 
version aims to capture the effect of government spending patterns, 
while the second version focuses on the level of spending within each 
sector. The model includes control variables reflecting broader deter-
minants of nutritional status at state or national levels, including GDP 
per capita, urbanisation, population structure, and rainfall variability. 
By transforming each variable into deviations from country-specific 
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averages, we eliminate  since they are time-invariant, allowing for 
unbiased and consistent estimates of  using Ordinary Least Squares 
(OLS), provided the error term is uncorrelated with independent vari-
ables.19 However, the model results should be viewed as associations 
rather than causal evidence. This is because two-way causality may 
still be present, even when past public expenditures (PEs) are used 
instead of current PEs for the Xijt variables. 

5.6	 Empirical results

5.6.1	 Impact of fiscal constraints on  
	 public expenditure on agriculture and social protection

To test the hypothesis on the impact of high debt service on 
agricultural spending in African countries, a dynamic regression 
model was estimated, controlling for various variables. Additionally, 
to compare agricultural and social protection spending under fiscal 
constraints, another regression analysis was conducted. The system-
GMM estimations for these models are presented in Table 5.1. GDP 
per capita and debt service as a percentage of GDP were treated as 
endogenous variables. The system-GMM estimator addressed instru-
ment proliferation by collapsing the instrument matrix (Roodman, 
2009). The table includes two-step results with robust standard errors, 
t-statistics, significance levels, and p-values of the Hansen, Sargan, 
and autocorrelation tests, along with the number of observations, 
countries, and instruments.

The empirical results reported in column 1 indicate that high 
debt service ratios do not significantly predict public expenditure on 
agriculture, challenging the notion that higher debt service obliga-
tions limit agricultural spending. However, higher debt service ratios 
are associated with a lower share of agricultural spending relative 
to social protection, suggesting that governments prioritise social 
protection when faced with high debt service obligations (column 3). 
There is significant persistence in public expenditure on agriculture 

19.		  Given the unbalanced panel, it is not appropriate to include a time trend or period dummy 
variables in this equation (for example, one for each decade). This is because any particular 
year or group of years is not available for all countries in the study.
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over time, likely linked to the implementation of enduring, multi-
year agricultural projects. Public expenditure on agriculture increased 
significantly during the 2008 food crisis, indicating that governments 
responded to the crisis by reallocating more resources to the agricul-
tural sector. Additionally, real GDP per capita, urbanisation, legislative 
elections, and regional dummy variables were not significant predic-
tors of public expenditure on agriculture, suggesting that these factors 
do not substantially influence agricultural spending decisions.

The analysis of public expenditure on social protection reveals 
several key findings. Firstly, there is significant persistence in pub-
lic expenditure on social protection over time, suggesting that once 
established, these spending patterns tend to be maintained. However, 
public expenditure on social protection decreased significantly in 
2007, highlighting a notable reduction during the global financial cri-
sis. This indicates that economic stressors such as the financial crisis 
can have a substantial impact on social protection spending. Addition-
ally, variables such as real GDP per capita, debt service to GDP ratio, 
urbanisation, legislative elections, and regional dummy variables were 
not significantly associated with public expenditure on social protec-
tion. 

The analysis reveals several important findings regarding the allo-
cation of spending on agriculture relative to social protection. There 
is significant persistence in the share of spending on agriculture com-
pared to social protection over time, indicating stable expenditure pat-
terns. However, higher debt service ratios are linked to a lower share 
of spending on agriculture relative to social protection, suggesting 
that governments tend to prioritise social protection when confronted 
with higher debt service obligations. Notably, the share of public 
expenditure on agriculture relative to social protection increased sig-
nificantly in 2007, coinciding with the global financial crisis. Addition-
ally, factors such as real GDP per capita, urbanisation, legislative elec-
tions, and regional dummy variables did not show significant associa-
tions with the share of public expenditure on agriculture compared to 
social protection, indicating that these variables do not substantially 
influence the relative allocation of spending between these sectors.
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Table 5.1

Impact of fiscal constraints on public expenditure on  
agriculture and social protection

Variables

(1)

Share of agricultural 
PE in total PE (log) 

(System GMM)

(2)

Share of social protec-
tion PE in total PE 

(log) (System GMM)

(3)

Share of agricultural 
PE to social protection 

PE (log) (System 
GMM)

Share of agricultural 
PE to total PE (log)  
(t-1)

0.646*

(0.321)

Share of combined 
social protection 
PE to total PE (log)  
(t-1)

0.774**

(0.328)

Share of agricultural 
PE to social protec-
tion PE (log)  (t-1)

0.921***

(0.156)

GDP per capita 
(constant 2015 PPP) 
(log)  (t-1)

0.197

(0.335)

0.0653

(0.509)

0.339

(0.466)

Share of governmen-
tal debt service to 
GDP (%)

0.0165

(0.0415)

0.0933

(0.116)

-0.208**

(0.100)

Share of urban 
population in total 
population (%)

-0.00733

(0.0111)

-0.00254

(0.0147)

-0.0127

(0.0163)

Presence of at least 
one legislative elec-
tion (t-1)

-0.0255

(0.0357)

0.0720

(0.0667)

-0.0884

(0.0541)

India 0.343

(0.553)

0.00327

(0.151)

0.262

(0.280)

2007 0.0502

(0.0490)

-0.232*

(0.130)

0.304**

(0.133)

2008 0.173**

(0.0802)

0.0444

(0.141)

0.157

(0.146)

2009 -0.00392

(0.105)

0.196

(0.167)

-0.237

(0.165)

2010 -0.0133

(0.0889)

-0.00884

(0.190)

-0.0111

(0.219)
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2011 -0.0164

(0.0834)

-0.0336

(0.191)

0.00342

(0.205)

2012 -0.0314

(0.0892)

0.0388

(0.192)

-0.136

(0.221)

2013 -0.120

(0.0948)

-0.0652

(0.202)

-0.152

(0.248)

2014 -0.127

(0.101)

-0.0173

(0.238)

-0.113

(0.290)

2015 -0.0906

(0.103)

0.256

(0.407)

-0.674

(0.433)

2016 -0.109

(0.116)

-0.0896

(0.207)

-0.124

(0.272)

2017 -0.138

(0.122)

-0.117

(0.265)

-0.0235

(0.317)

2018 -0.0671

(0.185)

0.00357

(0.264)

-0.224

(0.332)

2019 -0.137

(0.177)

-0.0627

(0.291)

-0.203

(0.367)

Constant -0.781

(2.482)

-0.195

(2.958)

-2.134

(3.090)

Observations 440 318 312

R-squared

Number of countries 33 28 28

AR(1) 0.0607 0.0165 0.000737

AR(2) 0.107 0.826 0.332

Hansen 0.119 0.114 0.169

Sargan 0.0571 0.365 0.265

Number of Instru-
ments

24 21 23

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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5.6.2	 Effect of public expenditure and  
	 its composition on agricultural growth

Analysing public spending’s role in agricultural growth and 
food security in India and Africa involves comparing high and low 
agricultural growth regions. This study examines total government 
expenditure and its breakdown by function (agriculture, education, 
health, social protection, infrastructure) and within agriculture (R&D, 
extension services, infrastructure, subsidies, and consumer transfers). 
T-tests were used to compare spending patterns between high and low 
performers, though the findings are descriptive and do not establish 
causality.

Table 5.2 lists the high and low performers in agricultural growth 
(2005-2019), identified by top quartile growth in agricultural GDP 
per capita. The high growth group includes seven Indian states and 
Ghana, while the low growth group includes both African countries 
and Indian states. High growth regions achieved substantial agri-
cultural GDP growth, with increases in per capita agricultural GDP 
ranging from 39 to 293 per cent, with notable increases in Madhya 
Pradesh and Andhra Pradesh, averaging a 70 per cent increase in per 
capita agricultural GDP, significantly outpacing the low growth group.

Table 5.4 compares government expenditure between high and 
low agricultural growth regions from 2005 to 2019. High growth 
regions allocate 3.3 per cent of GDP to agriculture, significantly more 
than the 1.8 per cent in low growth regions. High growth regions 
spend 20.8 per cent of total public expenditure on agriculture, com-
pared to 9.7 per cent in low growth areas, highlighting their invest-
ment focus. Conversely, high growth regions spend less on health 
(2.3 per cent of GDP vs. 3.7 per cent) and education (0.7 per cent vs. 
1.5 per cent). Social protection and infrastructure spending are also 
slightly lower in high growth regions, emphasizing their prioritisation 
of agricultural investment.

Table 5.5 compares government expenditures in the food and 
agricultural sector between high and low agricultural growth regions 
from 2005 to 2019. High growth regions allocated 36.52 per cent of 
their agricultural budget to producer transfers, compared to 34.74 per 



146  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
AFRIC A AND INDIA

Table 5.2

High and low growth countries in agricultural GDP (2005 – 2019)

High Growth

Top 25% of African countries and Indian states that recorded highest growth in agricul-
tural GDP 2005 - 2019

Country Ag. GDP 2005 
(Per capita 

constant 2015 
PPP $)

Ag. GDP  2019 
(Per capita 

constant 2015 
PPP $)

Ag. GDP 
Change (Per 

capita constant 
2015 PPP $)

Ag. GDP 
Change (%)

Karnataka 865 1239 373 43.2

Gujarat 1003 1396 392 39.1

Ghana 587 1007 421 71.7

Tamil Nadu 681 1148 468 68.7

Rajasthan 831 1447 617 74.2

Haryana 1383 2026 644 46.6

Madhya 
Pradesh

796 1607 811 101.7

Andhra Pradesh 672 2636 1963 292.8

Low Growth

Bottom 25% of African countries and Indian states  that recorded lowest growth in agricul-
tural GDP 2005 - 2019

Country Ag. GDP 2005 
(Per capita 

constant 2015 
PPP $)

Ag. GDP  2019 
(Per capita 

constant 2015 
PPP $)

Ag. GDP 
Change (Per 

capita constant 
2015 PPP $)

Ag. GDP 
Change (%)

Kerala 1245 893 -352.2 -28.3

Nigeria 1105 1094 -10.8 -0.98

Burkina Faso 352 345 -6.8 -1.93

South Africa 249 265 16.7 6.71

Malawi 305 346 41.1 13.5

Uttarakhand 770 829 59.3 7.7

Senegal 423 512 88.1 20.8

Bihar 317 434 117 36.9
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cent in low growth regions, spending $85.63 per capita versus $20.30. 
High growth regions spent less on consumer transfers (14.32 percent 
vs. 18.05 per cent), with per capita spending of $32.10 versus $20.68. 
Agricultural R&D and extension expenditures were also lower in high 
growth regions, at 2.74 per cent and 1.28 per cent respectively, com-
pared to 4.75 per cent and 5.58 per cent in low growth regions. Con-
versely, high growth regions invested significantly more in agricultural 
infrastructure, allocating 24.61 per cent of their budget compared to 
18.02 per cent in low growth regions, spending $55 per capita versus 
$17.84. This strategic focus on producer support and infrastructure 
correlates with higher agricultural growth.

Table 5.3
High and low growth countries/ states: levels and changes in  

agricultural GDP (2005 – 2019)

Ag. GDP (Per Capita Constant US$) Change in Ag. GDP (2005 - 2019)

 2005 2019 (Per Capita 
Constant US$)

(%)

High Growth 814 1422 542 70.2

Low Growth 387 473 28.9 7.2

Note:		  High and low growth average figures are based on simple averages.

Table 5.4

Differences between high and low growth countries and  
states - public expenditure over 2005-2019

High growth Low growth Difference

Total Public expenditure

 % of GDP, mean 2005-2019 16.46 19.47 -3.00***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

870 991 -121

Agricultural expenditure



148  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
AFRIC A AND INDIA

Notes:  

i. 	 High and low growth average figures are based on simple averages.

ii. 	This table is based on public expenditure data from 2005 to 2019, with varying data availability 
for African countries within this period.

 % of GDP, mean 2005-2019 3.32 1.82 1.49***

% of Total PE, mean 2005-2019 20.79 9.74 11.05***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

175 61 113***

Health expenditure

 % of GDP, mean 2005-2019 2.34 3.65 -1.30***

% of Total PE, mean 2005-2019 14.67 17.16 -2.50***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

125 246 -120***

Education expenditure

 % of GDP, mean 2005-2019 0.71 1.53 -0.82***

% of Total PE, mean 2005-2019 4.45 7.05 -2.61***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

39 115 -76***

Social protection expenditure

 % of GDP, mean 2005-2019 1.48 1.78 -0.29**

% of Total PE, mean 2005-2019 8.17 7.82 0.35

Per Capita Constant 2015 PPP $, 
mean 2005-2019

72 142 -70***

Infrastructure expenditure

 % of GDP, mean 2005-2019 0. 82 1.39 -0.57***

% of Total PE, mean 2005-2019 5.13 6.67 -1.54***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

45 76 -32***

Results based on student’s t-test. ***p<0.01, **p<0.05, *p<0. 1.
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Table 5.5

Differences between high and low growth countries and states – agriculture  
and food security related public expenditure over 2005-2019

High growth Low growth Difference

Transfer to Producers

% of Agri & food Secur PE,  
mean 2005-2019

36.52 34.74 1.79

Per Capita Constant 2015 PPP $, 
mean 2005-2019

85.63 20.30 65.33***

Transfer to Consumers

 % of Agri & food Secur PE,  
mean 2005-2019

14.32 18.05 -3.73***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

32.10 20.68 11.42***

Agricultural R&D

% of Agri & food Secur PE,  
mean 2005-2019

2.74 4.75 -2.01***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

5.87 3.88 1.99***

Agricultural Extension

% of Agri & food Secur PE,  
mean 2005-2019

1.28 5.58 -4.29***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

1.51 2.44 -0.92***

Agricultural Infrastructure

 % of Agri & food Secur PE,  
mean 2005-2019

24.61 18.02 6.5***

Per Capita Constant 2015 PPP $, 
mean 2005-2019

55 17.84 37.15***

Results based on student’s t-test. ***p<0.01, **p<0.05, *p<0. 1.

Notes:  

i. 	 High and low growth average figures are based on simple averages.

ii. 	This table is based on public expenditure data from 2005 to 2019, with varying data availability 
for African countries within this period.
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5.6.3	 Effect of public expenditure and  
	 its composition on child malnutrition 

Effect of public expenditure and its composition on  
child stunting rates

Table 5.6 shows fixed-effects panel-data models examining how 
public spending patterns affect child stunting rates. Model (1) reveals 
that the share of agricultural expenditure within the total govern-
ment budget significantly reduces stunting rates, while spending on 
education, health, social protection, and infrastructure does not show 
significant effects. Model (2) finds that higher per capita agricultural 
spending significantly reduces stunting, with no significant effects 
from per capita expenditures in other sectors. Model (3) shows no 
significant association between different types of agricultural expendi-
ture and stunting rates. However, Model (4) indicates that higher per 
capita investment in agricultural infrastructure significantly reduces 
stunting. Control variables show GDP per capita negatively correlates 
with stunting, while urban population share, and the elderly popula-
tion share positively correlate with stunting. Rainfall variability has 
no significant effect. These findings emphasize the importance of 
agricultural expenditure, particularly in infrastructure, in reducing 
child stunting, suggesting policymakers should prioritise these invest-
ments.

Effect of public expenditure and its composition on  
child wasting rates

Table 5.7 presents the findings from fixed-effects panel-data mod-
els on how public spending impacts child under-5 wasting. Model (1) 
indicates that the share of agricultural public expenditure relative 
to total public expenditure negatively correlates with wasting rates, 
but not significantly. Similarly, education, health, social protection, 
and infrastructure expenditures show no significant effects. Model 
(2) reveals that higher per capita agricultural and educational spend-
ing significantly reduce wasting rates, highlighting the importance of 
these investments in enhancing child nutrition. Models (3) and (4) 
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Table 5.6

Fixed-Effects panel-data model estimations of the impact of  
public spending patterns on child stunting rates

Variables 

Stunting 

(Fixed effects)

(1) (2) (3) (4)

Share of agricultural PE to total 
PE (log) 

-0.259*

Share of educational PE to total 
PE (log) 

0.200

Share of health PE to total PE 
(log) 

-0.295

Share of social protection PE to 
total PE (log) 

0.0164

Share of infrastructural PE to 
total PE (log) 

0.0636

Agricultural PE per capita (con-
stant 2015 PPP) (log) 

-4.333*

Educational PE per capita (con-
stant 2015 PPP) (log) 

-8.545

Health PE per capita (constant 
2015 PPP) (log) 

-0.323

Social protection PE per capita 
(constant 2015 PPP) (log) 

-0.347

Infrastructural PE per capita 
(constant 2015 PPP) (log) 

1.014

Share of transfer to producers 
to agricultural PE (log)  

0.00706

Share of transfer to consumers 
to agricultural PE (log) 

0.00693

Share of agricultural R&D to 
agricultural PE (log) 

0.349

Share of agricultural infrastruc-
ture to agricultural PE (log) 

-0.0422

Transfer to producers per capita 
(constant 2015 PPP) (log) 

-0.904

Transfer to consumers per 
capita (constant 2015 PPP) (log) 

-0.127
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Agricultural R&D per capita 
(constant 2015 PPP) (log) 

1.582

Agricultural Infrastructure per 
capita (constant 2015 PPP) (log) 

-2.339***

GDP per capita (constant 2015 
PPP) (log) 

-14.69*** -4.601 -15.42*** -13.69***

Share of Urban population in 
total population (%)

0.298** 0.262** -0.000856 0.00873

Population share 15 to 64 (%) -0.250 -0.0101 -0.164 -0.174

Population share 65 and above 
(%)

1.114 2.578* 4.404** 4.167**

Rainfall (z-score) deviation 1.079 1.937 1.347 1.097

Constant 161.7*** 114.5*** 149.1*** 144.4***

Observations 75 75 117 110

R-squared 0.772 0.808 0.682 0.688

Number of countries/ states 27 27 29 29

Significance level: *** p<0.01, ** p<0.05, * p<0.1

Table 5.7

Fixed-Effects panel-data model estimations of the impact of  
public spending patterns on child wasting rates

Variables
Wasting (Fixed effects)

(1) (2) (3) (4)

Share of agricultural PE  to  total 
PE (log) 

-0.244

Share of educational PE to  total 
PE (log) 

-0.154

Share of health PE  to  total PE 
(log) 

0.475

Share of social protection PE  to  
total PE (log) 

0.193

Share of infrastructural PE  to  
total PE (log) 

0.205

Agricultural PE per capita (con-
stant 2015 PPP) (log) 

-4.171**

Educational PE  per capita (con-
stant 2015 PPP) (log) 

-12.80**
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Health PE per capita (constant 
2015 PPP) (log) 

7.243

Social protection PE per capita 
(constant 2015 PPP) (log) 

1.272

Infrastructural PE per capita 
(constant 2015 PPP) (log) 

1.679

Share of transfer to producers to 
agricultural PE (log)  

0.0260

Share of transfer to consumers to 
agricultural PE (log) 

0.0534

Share of agricultural R&D to 
agricultural PE (log) 

0.129

Share of agricultural infrastruc-
ture to agricultural PE (log) 

0.00449

Transfer to producers per capita 
(constant 2015 PPP) (log) 

-0.284

Transfer to consumers per capita 
(constant 2015 PPP) (log) 

0.162

Agricultural R&D per capita (con-
stant 2015 PPP) (log) 

0.494

Agricultural Infrastructure per 
capita (constant 2015 PPP) (log) 

-1.130

GDP per capita (constant 2015 
PPP) (log) 

-8.777*** -3.490 -6.376*** -5.710***

Share of Urban population in 
total population (%)

0.0610 -0.00809 -0.0142 -0.0231

Population share 15 to 64 (%) 0.408* 0.457** 0.470** 0.546**

Population share 65 and above 
(%)

2.262 3.294* 1.730 1.526

Rainfall (z-score) deviation -3.183* -2.193 -3.186* -3.741**

Constant 48.75** 40.86* 25.87 22.23*

Observations 75 75 117 110

R-squared 0.289 0.366 0.217 0.263

Number of countries/ states 27 27 29 29

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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explore specific agricultural expenditures, finding with model (4) that 
agricultural infrastructure per capita significantly reduces wasting 
rates. GDP per capita consistently shows a significant negative rela-
tionship with wasting, indicating that higher economic development 
improves child nutrition outcomes. The share of the urban popula-
tion and working-age population present mixed results, while rainfall 
deviation shows a significant negative effect, linking adverse weather 
to higher wasting rates. In summary, higher per capita investments in 
agriculture and education are crucial for reducing child wasting rates, 
suggesting policymakers should prioritise these areas.

Effect of public expenditure and its composition on  
underweight prevalence in children

Table 5.8 shows the results from fixed-effects panel-data models 
on how public spending affects child under-5 underweight. Model (1) 
indicates a significant negative association between agricultural public 
expenditure share and underweight rates, implying higher agricultural 
spending reduces underweight prevalence. Conversely, shares of edu-
cation, health, social protection, and infrastructure spending show no 
significant effects. Model (2) reveals significant negative associations 
between per capita agricultural and educational spending and under-
weight rates, emphasizing the importance of these investments in 
improving child nutrition. Models (3) and (4) analyse specific agricul-
tural expenditures. Interestingly, agricultural R&D expenditure shows 
a positive association with underweight rates, suggesting potential 
inefficiencies or lagged benefits in this sector. GDP per capita con-
sistently shows a significant negative relationship with underweight 
rates, indicating higher economic development improves child nutri-
tion. Urban population share and population aged 65+ show positive 
associations with underweight rates, reflecting challenges in urban 
areas and resource allocation for the elderly. Rainfall deviation has a 
significant negative effect. Overall, increasing the share and per capita 
investments in agriculture and education is crucial for reducing child 
underweight rates. 
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Table 5.8

Fixed-Effects panel-data model estimations of the impact of  
public spending patterns on underweight prevalence in children

Variables
Underweight

(Fixed effects)

 (1) (2) (3) (4)

Share of agricultural PE  to  
total PE (log) 

-0.315*

Share of educational PE to  
total PE (log) 

-0.333

Share of health PE  to  
total PE (log) 

0.467

Share of social protection 
PE  to  total PE (log) 

-0.00350

Share of infrastructural PE  
to  total PE (log) 

0.108

Agricultural PE per capita 
(constant 2015 PPP) (log) 

-4.652***

Educational PE  per capita 
(constant 2015 PPP) (log) 

-15.24**

Health PE per capita (con-
stant 2015 PPP) (log) 

7.676*

Social protection PE per 
capita (constant 2015 PPP) 
(log) 

-0.242

Infrastructural PE per 
capita (constant 2015 PPP) 
(log) 

1.858*

Share of transfer to 
producers to agricultural 
PE (log)  

0.0224

Share of transfer to 
consumers to agricultural 
PE (log) 

0.0863

Share of agricultural R&D 
to agricultural PE (log) 

0.304*

Share of agricultural infra-
structure to agricultural 
PE (log) 

0.0312



156  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
AFRIC A AND INDIA

Transfer to producers per 
capita (constant 2015 PPP) 
(log) 

-0.863

Transfer to consumers per 
capita (constant 2015 PPP) 
(log) 

-0.0787

Agricultural R&D per 
capita (constant 2015 PPP) 
(log) 

2.198***

Agricultural Infrastructure 
per capita (constant 2015 
PPP) (log) 

-1.149

GDP per capita (constant 
2015 PPP) (log) 

-16.94*** -8.793 -15.12*** -15.17***

Share of Urban population 
in total population (%)

0.162* 0.134* 0.0540 0.0835

Population share 15 to 
64 (%)

0.0525 0.166 0.125 0.118

Population share 65 and 
above (%)

2.887 4.040** 2.185 2.228*

Rainfall (z-score) deviation -1.050 -0.0245 -1.283 -1.955

Constant 151.4*** 125.1*** 122.8*** 129.9***

Observations 75 75 117 110

R-squared 0.745 0.783 0.653 0.655

Number of countries/ 
states

27 27 29 29

Significance level: *** p<0.01, ** p<0.05, * p<0.1

Impact of public expenditure and  
its composition on child overweight rates

Table 5.9 presents fixed-effect regression results on the impact of 
public spending patterns on child overweight rates. Model (1) shows 
a significant negative association between health public expenditure 
share and overweight rates, suggesting higher health spending reduces 
child overweight. Other expenditure shares (agricultural, educational, 
social protection, and infrastructural) do not show significant effects. 
Model (2) also finds no significant associations between per capita 
public expenditure (agricultural, educational, health, social protection, 
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infrastructural) and overweight rates. Model (3) indicates a signifi-
cant negative association between consumer transfers in agricultural 
expenditure and overweight rates. Other expenditure shares (trans-
fers to producers, agricultural R&D, and infrastructure) are not sig-
nificant. Model (4) shows a significant negative association between 
agricultural R&D per capita and overweight rates, suggesting higher 
investment in agricultural R&D reduces child overweight. Other per 
capita expenditures (transfers to producers, consumer transfers, agri-
cultural infrastructure) are not significant. 

Across all models, GDP per capita is significantly positively associ-
ated with overweight rates, indicating higher economic development 
correlates with higher child overweight. Urban population share 
shows a positive association with overweight rates in Model (1), sug-
gesting urbanisation might increase child overweight due to lifestyle 
changes. The elderly population share is positively associated with 
overweight rates in Model (2). Rainfall deviation is not significant. 
Overall, targeted spending in health and specific agricultural compo-
nents (consumer transfers and agricultural R&D) is crucial for reduc-
ing child overweight rates, highlighting the importance of strategic 
public fund allocation for improving child health outcomes. 

Table 5.9

Fixed-Effects panel-data model estimations of the impact of  
public spending patterns on child overweight rate

Variables

 

Overweight

(Fixed effects)

(1) (2) (3) (4)

Share of agricultural PE  
to  total PE (log) 

0.0551

Share of educational PE to  
total PE (log) 

0.186

Share of health PE  to  
total PE (log) 

-0.465**

Share of social protection 
PE  to  total PE (log) 

-0.0446
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Share of infrastructural 
PE  to  total PE (log) 

0.0982

Agricultural PE per capita 
(constant 2015 PPP) (log) 

1.004

Educational PE  per capita 
(constant 2015 PPP) (log) 

-0.929

Health PE per capita (con-
stant 2015 PPP) (log) 

-2.048

Social protection PE per 
capita (constant 2015 
PPP) (log) 

-0.344

Infrastructural PE per 
capita (constant 2015 
PPP) (log) 

-0.0212

Share of transfer to 
producers to agricultural 
PE (log)  

0.0103

Share of transfer to 
consumers to agricultural 
PE (log) 

-0.0587**

Share of agricultural R&D 
to agricultural PE (log) 

-0.0354

Share of agricultural infra-
structure to agricultural 
PE (log) 

0.0116

Transfer to producers per 
capita (constant 2015 
PPP) (log) 

0.186

Transfer to consumers 
per capita (constant 2015 
PPP) (log) 

0.0908

Agricultural R&D per 
capita (constant 2015 
PPP) (log) 

-0.972*

Agricultural Infrastruc-
ture per capita (constant 
2015 PPP) (log) 

-0.0593

GDP per capita (constant 
2015 PPP) (log) 

1.580 3.463** 0.0752 0.864

Share of Urban population 
in total population (%)

0.0738* 0.0522 -0.0173 -0.0325
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5.7	 Conclusion and policy implication

This study explored the implications of government spending pat-
terns on economic development in India and Africa, with a focus on 
their effects on agricultural production and child malnutrition from 
2005 to 2019. Using a two-stage empirical strategy, we examined how 
worsening fiscal constraints posed by debt servicing affect the fiscal 
allocation focusing on the agriculture and social protection sectors. In 
the second stage, we assessed how changes in government spending 
patterns affected agricultural output and development outcomes such 
as child malnutrition.

Our findings reveal several key insights. Firstly, higher debt ser-
vice ratios do not significantly predict public expenditure on agricul-
ture. However, they are associated with a lower share of agricultural 
spending relative to social protection, indicating that governments 
tend to prioritise social protection when faced with high debt service 
obligations. This underscores the need for a balanced approach to 
public spending, ensuring essential sectors like agriculture are not 
neglected even under fiscal constraints.

Public agricultural spending in African countries is consistently 
lower than in Indian states, showing a negative trend over the period 
studied. This is evident in both the share of agricultural spending rela-
tive to agricultural GDP and total public spending. African countries 

Population share 15 to 
64 (%)

0.0465 0.112 0.0622 0.0339

Population share 65 and 
above (%)

-0.182 0.342 2.279* 1.801

Rainfall (z-score) devia-
tion

0.166 0.320 0.373 0.801

Constant -14.59** -25.89** -9.190 -11.42***

Observations 72 72 114 107

R-squared 0.352 0.304 0.316 0.274

Number of countries/ 
states

27 27 29 29

Significance level: *** p<0.01, ** p<0.05, * p<0.1
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need to boost agricultural public spending to enhance productivity 
and reduce child malnutrition. 

The study highlights the importance of enhancing public spending 
on agricultural R&D and extension services for technology adoption. 
Despite high returns, agricultural R&D remains significantly under-
funded in both African countries and Indian states. In India, agri-
cultural extension services receive the least allocation of resources, 
averaging less than 1 per cent of total agricultural spending. Effective 
extension services, especially in areas where information constraints 
impede the uptake of modern inputs, can be a cost-effective strategy. 
Policymakers should balance investments between R&D and exten-
sion services to maximise technological adoption and agricultural 
productivity. 

Overemphasis on unproductive input subsidies, such as those 
for seeds and fertilisers, often leads to inefficiencies. It is essential to 
reform these subsidies and broaden the policy mix to include invest-
ments in extension, rural credit markets, and infrastructure for input 
distribution. Shifting government spending from private to public 
goods, particularly focusing on agricultural R&D and infrastructure, 
can yield larger growth effects. Evidence points to the significant ben-
efits of investing in agricultural infrastructure, R&D, and extension 
services over subsidies, emphasizing the need for strategic allocation 
and reallocation of public resources to maximise their impact on agri-
cultural growth and child nutrition.

The analysis of high and low growth performers in agricultural 
GDP per capita shows that high growth performers allocate a substan-
tially larger share of their GDP to agricultural expenditure compared 
to low growth performers. Conversely, high growth performers spend 
less on health and education, highlighting a strategic focus on agri-
cultural investments over other sectors. This prioritisation correlates 
with significant agricultural GDP growth, with high growth perform-
ers achieving an average increase of 70 per cent per capita agricultural 
GDP, approximately ten times higher than the low growth group. High 
growth performers also invested more in agricultural infrastructure 
and direct support to producers, while spending less on agricultural 
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R&D and extension services, suggesting that direct support to pro-
ducers and infrastructure investment are critical for achieving high 
agricultural growth.

Regarding child malnutrition, the study shows that the share of 
agricultural public expenditure relative to total public expenditure 
is significantly associated with reductions in stunting, wasting, and 
underweight rates among children. Higher per capita investment 
in agriculture, particularly in agricultural infrastructure, is strongly 
linked to improved child nutrition outcomes. These support previous 
research’s strong agriculture-nutrition linkage assumptions, which 
state that household level agricultural production and domestic agri-
cultural output continues to be a major source of food and macro- and 
micronutrients for children. Public expenditure on other sectors, such 
as health, education, social protection, and infrastructure, has had 
somewhat inconsistent results on these outcomes.

These results highlight the need for strategic allocation and real-
location of public resources to maximise their impact on agricultural 
growth and child nutrition. Policymakers should focus on increasing 
agricultural public spending, especially in underfunded areas like 
agricultural R&D and extension services, while reforming unproduc-
tive input subsidies to enhance overall productivity and technological 
adoption. Shifting government spending from private to public goods, 
such as agricultural R&D and infrastructure, can yield larger growth 
and malnutrition reduction effects. Ensuring efficient and targeted 
public spending, even under fiscal constraints, is essential for foster-
ing sustainable economic development and improving child nutrition 
outcomes in India and Africa.
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Conclusions and Recommendations 

Agriculture will remain at the heart of the growth-employment 
nexus in India and Africa for the decades to come. Both regions have 
a high share of poor and undernourished people in the world who 
largely depend on agriculture. Fostering higher agricultural growth 
and promoting agricultural transformation is essential for overall 
inclusive development. Through our finding from the cluster analysis, 
we identify opportunities and best practices for mutual South-South 
learning to not only put the two regions on a high agricultural growth 
trajectory but also to make the agricultural sectors resilient and sus-
tainable while providing nutrition for all.

Five clusters of Indian states and African countries can be identi-
fied that share similar agricultural, economic, and social characteris-
tics, thus allowing for state-country comparisons. Our comparative 
analysis shows that almost all Indian states and African countries 
have experienced substantial agricultural growth since 2000, but also 
saw the typical patterns of sectoral transformation, i.e. declining of 
shares of agricultural GDP and employment in the overall economy. 
Agricultural productivity has increased for all and roughly doubled in 
many Indian states and African countries. The drivers of agricultural 
growth differed between the two regions. While agricultural intensifi-
cation was the main driver of India’s agricultural output growth, many 
African countries made use of agricultural area expansion to increase 
agricultural output. 

Gains in productivity and progress in structural transformation, 
rather than pure intensification, proved essential to achieve sustained 
impacts on food and nutrition security. Agricultural diversification 
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played a significant role in agricultural growth and nutrition improve-
ments in India and Africa. A high share of livestock in agricultural 
output has provided a profitable avenue to empower small and mar-
ginal dairy farmers and created jobs along the dairy value chain. Posi-
tive nutrition outcomes could also be achieved through agricultural 
policies that seek to reduce micronutrient deficiencies and create syn-
ergies between related sectors, including water and sanitation as well 
as women’s education. 

Increasing agricultural spending is crucial for boosting produc-
tivity and reducing child malnutrition. Our analysis shows that high 
agricultural growth performers among Indian states and African 
countries allocate more GDP to agricultural spending, prioritise infra-
structure and direct support to producers, and achieve significantly 
higher agricultural GDP growth, which is linked to reductions in 
child malnutrition and improved child nutrition outcomes. However, 
overall, public spending on agriculture in African countries and some 
Indian states remains low, both as a share of total public spending 
and relative to agriculture’s role in the economy. Similarly, agricultural 
R&D is underfunded in both regions despite its high returns while 
extension services receive minimal funding in India. Moreover, exces-
sive focus on input subsidies leads to inefficiencies.

Based on our analysis, the following recommendations are put 
forward:

1.	 Investments in the development and scaling of locally rel-
evant innovations will be key to sustainable intensification 
and value-addition in the agricultural sectors. Priority areas 
include investments in irrigation and water management, digi-
talisation, climate-smart agriculture, post-harvest management, 
agroprocessing and value chain efficiency.

2.	 Supporting agricultural diversification into livestock and 
high-value crops will empower smallholder farmers, improve 
nutrition and expand value chains. Shifting to high-value com-
modities requires investment in market infrastructure and a 
well-connected road network, including through private invest-
ment and public-private partnerships. 
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3.	 African and Indian policymakers should increase public 
spending on agriculture, particularly in underfunded areas 
such as R&D and extension services, to boost productivity 
and drive technological adoption. Strengthening extension 
services is especially important in regions with significant 
information gaps that hinder the uptake of modern agricultural 
inputs. 

4.	 In African countries and Indian states, reforming inefficient 
input subsidy programs and reallocating resources toward 
public goods like agricultural infrastructure, R&D and exten-
sion services is essential for long-term growth and produc-
tivity. Shifting funds from private goods, such as subsidies and 
food aid, to public investments will enhance productivity and 
resilience in these regions. 

5.	 In both regions, nutrition-sensitive agricultural policies 
should be integrated with social sectors such as water, sani-
tation and women’s education. Governments should foster 
innovation and cross-sectoral linkages, replicating proven inter-
ventions such as biofortification and targeted social programs, 
while prioritising investments in agricultural infrastructure to 
reduce child malnutrition. 

6.	 A balanced approach to public spending is needed in both 
African countries and Indian states, even under fiscal con-
straints, to avoid compromising critical agricultural invest-
ments for short-term social protection programs. Agricultural 
investments are essential for long-term growth, poverty reduc-
tion, and improved food security and nutrition outcomes, and 
must be protected in times of fiscal pressure. 

7.	 Development partners need to take the diversity in growth 
trajectories, sectoral characteristics and fiscal environments 
in African countries and Indian states into account when 
deciding on their level and type of engagement. Such a tar-
geted approach is essential to ensure that their development 
investments are aligned with local priorities and capabilities. 
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A.	 Overview of India-Africa Comparison of Agricultural and 		
	 Food Transformation

Table A1

Principal components derived by PCA with factor loading, 2000

Variable PC 1 PC 2 PC 3 PC 4 Unexplained

GDP -0.07 -0.09 0.60 0.03 0.13

Agriculture GDP 0.09 0.16 0.55 -0.23 0.19

GDP per capita -0.02 -0.41 0.19 0.15 0.11

Per capita Agricultural GDP 0.37 -0.27 -0.16 -0.24 0.29

Employment in agriculture -0.01 0.39 -0.27 0.01 0.13

Population density 0.17 0.32 0.27 -0.12 0.38

Irrigation ratio 0.43 0.16 0.05 0.09 0.07

GVOA per hectare 0.40 0.05 0.04 -0.01 0.24

Share of Agriculture in GDP 0.10 0.25 -0.29 -0.27 0.30

Share of Livestock In GVOA 0.03 0.03 -0.05 0.83 0.15

Fertiliser Utilisation 0.41 0.10 0.11 0.08 0.12

Tractor intensity 0.46 -0.12 -0.12 0.07 0.17

Underweight -0.02 0.54 0.12 0.24 0.17

Poverty -0.28 0.26 -0.03 -0.14 0.33

Eigen Value 5.0 3.7 1.3 1.2

Variance (%) 31 24 16 9

Cumulative explained Variance (%) 31 54 71 80

Source:		  Author’s calculation
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Table A2

Principal components derived by PCA with factor loading, 2016

Variable PC 1 PC 2 Unexplained

Per capita Agricultural GDP 0.35 -0.01 0.60

Employment in agriculture -0.39 0.36 0.25

Population 0.13 0.41 0.61

Irrigation ratio 0.42 0.34 0.20

GVOA per hectare 0.39 0.26 0.37

Share of Agriculture in GDP -0.27 0.34 0.54

Share of Livestock In GVOA 0.30 -0.02 0.70

Underweight 0.04 0.61 0.24

Poverty -0.47 0.18 0.22

Eigen Value 3.3 2.0

Variance (%) 36.3 22.5

Cumulative explained Variance (%) 36 59

Source:	 Author’s calculation

Figure A3
Score plot of five clusters delineated by principal component axis, 2000 and 2016

Clustering for 2000
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Clustering for 2016

Source:		  Created by authors

Table A4

One-to-one nearest neighbour matching, 2000 and 2016

2000 2016

African countries Indian states African countries Indian states 

Algeria Gujarat Algeria Tamil Nadu

Angola Jharkhand Angola Maharashtra

Benin Haryana Benin Andhra Pradesh

Burkina Faso Uttarakhand Burkina Faso Karnataka

Cameroon Kerala Cameroon Gujarat

Congo, Dem. Rep. Odisha Congo, Dem. Rep. Uttar Pradesh

Cote d’Ivoire Assam Cote d’Ivoire Jammu and Kashmir

Egypt Punjab Egypt Haryana

Ethiopia Madhya Pradesh Ethiopia Chhattisgarh

Ghana Uttar Pradesh Ghana Himachal Pradesh

Kenya Jammu and Kashmir Kenya Assam

Madagascar Rajasthan Madagascar Bihar



188  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
AFRIC A AND INDIA

Malawi Bihar Malawi Assam

Mali Himachal Pradesh Mali Odisha

Morocco Tamil Nadu Morocco Kerala

Mozambique Gujarat Mozambique Assam

Niger Chhattisgarh Niger Madhya Pradesh

Nigeria Maharashtra Nigeria Jharkhand

Rwanda West Bengal Rwanda Assam

Senegal Andhra Pradesh Senegal Uttarakhand

South Africa Maharashtra South Africa Punjab

Tanzania Karnataka Tanzania West Bengal

Tunisia Himachal Pradesh Tunisia Kerala

Uganda Assam Uganda Rajasthan

Source:		  Authors’ calculation

Figure A5

Clusters Analysis for 2000

Source:	 Author’s Compilation from 2000 data

131 
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B.	 Drivers of Agriculture Growth in Africa and India:  
	 Lessons for South-South Learnings

Table B1

Selected variables for empirical analysis
Categories Variables* Description

Dependent Variable

Agricultural 
GDP

AGDPit Gross State/Country Domestic Product in Agricul-
ture at 2011-12 INR constant prices 

Explanatory variables

Inputs

fertilizerit Fertilizer utilisation (kg per hectare) 

Tractorit Tractor density per 1000 hectares

Irrigationit Tractor of cropped area under irrigation 

Input Indexit Input index which is constructed by taking the 
average of the normalized values of fertiliser use, 
tractors density and irrigation. 

Agri_Areait Area under cultivation in hectares

Incentives ToTit Terms (relative prices): measured as a ratio of agri-
cultural deflator relative to manufacturing deflator

Structural 
transforma-
tion

H2it A proxy for diversification in agricultural sector. It is 
the Herfindahl-Hirschman Index measuring market 
concentration or specialisation in agricultural sector. 
The index is summation of square of the share of 
each sector in agriculture i.e. cereal, fruits & vegeta-
bles and livestock in GVOA. Higher the value of H2 
lower is the diversification in agricultural sector.

AgriGDPit Share of agricultural gross domestic product in 
Agriculture and allied activities (GSDPA) in the gross 
domestic product (GDP)

Infrastructure Transport Indexit The composite index is calculated as a weighted 
average of indicators for each component where 
weights are based on the standard deviation of each 
normalized component. The index is constructed 
using two indicators: (i) total paved roads (km per 
10000 inhabitants) and (ii) total road network in km 
(per sq km of exploitable land area)

Electricity Indexit Total electricity generated in a country/state meas-
ured in millions of kilowatt-hours produced per hour 
and per inhabitant 
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ICT Indexit It is a composite index measuring total phone 
subscription in a country including both fixed-line 
telephone and mobile-cellular phones subscription 
per 100 inhabitants in a given year

Weather Rainfall Indexit Index of average rainfall in the state/country by as-
suming long term mean as 100.

Source:		  Author’s compilation 

C.	 Impact of Structural Transformation in Agriculture on 		
	 Nutrition Outcomes in Africa and India

Table C1

Description of variables and measurement

Variables Description or measurement

Stunting Prevalence of stunting among under-5-year-
old children

Underweight Prevalence of underweight among under-
5-year-old children 

Wasting Prevalence of wasting among under-5-year-
old children 

Normalized child malnutrition index Average of the normalized values of the in-
dicators underweight, stunting and wasting.

GDP per capita Natural log of per capita income at 2011-12 
INR constant prices

Livestock share Share of the value of output of livestock 
sector in total value of the output of agricul-
ture and allied sectors.

Share of agricultural value-added % of agriculture in total GDP

Share of agricultural employment % of agricultural employment in the total 
workforce

Agricultural income per capita Natural log of gross state/country domestic 
product of agriculture at 2011-12 INR con-
stant prices divided by the total population 

Improved sanitation % of the population having access to im-
proved sanitation facilities

Rainfall variability Standardized rainfall yearly amount
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Table C2

Country/year observations included in undernutrition regression

Africa India

Country Year State Year

2000, 2005, 2010, 
2016

Angola 2007, 2015 Andhra Pradesh

Benin 2001, 2014, 2018 Arunachal Pradesh

Burkina 
Faso

2003, 2006, 2009-2014, 2016/17 Assam

Burundi 2000, 2005, 2010, 2016 Bihar

Cameroon 2004, 2006, 2011, 2014, 2018 Chattisgarh

Central 
African 
Republic

2000, 2006, 2010, 2012, 2018 Goa

Chad 2000, 2004, 2010, 2015 Gujarat

Comoros 2000, 2012 Hatyana

Congo, 
Dem. Rep.

2001, 2007, 2010, 2013 Himachal Pradesh

Congo, Rep. 2005, 2011, 2014 Jammu & Kash-
mir

Cote 
d’Ivoire

2006/07, 2012, 2016 Jharkhand
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Egypt, Arab 
Rep.

2000, 2003, 2005, 2008, 2014 Karnataka

Eswatini 2000, 2006, 2008, 2010, 2014 Kerala

Ethiopia 2000, 2005, 2011, 2014, 2016 Madhya Pradesh

Gabon 2000, 2012 Manipur

Gambia 2006, 2010, 2012/13, 2018 Meghalaya

Ghana 2003, 2006, 2008, 2011, 2014, 
2017

Mizoram

Guinea 2005, 2007, 2012, 2016, 2018 Nagaland

Kenya 2000, 2003, 2005, 2008, 2008, 
2014

Orissa

Lesotho 2000, 2004, 2014, 2009, 2018, Punjab

Liberia 2000, 2007, 2010, 2013, 2016 Rajasthan

Madagascar 2004, 2009, 2012, 2018 Tamil Nadu

Malawi 2000, 2002, 2004, 2006, 2009, 
2010, 2014, 2015, 2018

Uttar Pradesh

Mali 2001, 2006, 2010, 2015, 2018 Uttarakhand

Morocco 2003, 2011, 2017 West Bengal

Mozam-
bique

2001, 2003, 2008, 2011, 2015

Namibia 2000, 2007, 2013

Niger 2000, 2006, 2012, 2014, 2016, 
2018

Nigeria 2003, 2008, 2011, 2013-2016, 
2018

Rwanda 2000, 2005, 2009, 2010, 2012, 
2015

Sao Tome 
and 
Principe

2000, 2006, 2008, 2014

Senegal 2000, 2005, 2011/12, 2013/14, 
2015-2017

Sierra 
Leone

2000, 2005, 2008, 2010, 2013

South 
Africa

2004, 2008, 2012, 2016

Sudan 2006, 2010, 2014
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Tanzania 2004, 2009, 2010/11, 2013/14, 
2015, 2018

Togo 2006, 2008, 2010, 2012, 2014, 
2017

Tunisia 2000, 2012

Uganda 2000, 2006, 2009, 2011/12, 
2014, 2016

Zambia 2002, 2007, 2013, 2018

Zimbabwe 2005, 2009/10, 2014/15

Table C3

Undernutrition as a function of the agricultural share of GDP – Fixed effect

(1)

Stunting

(2)

Underweight

(3)

Wasting

(4)

Normalized

log agr. GDP 
share

0.866*** 0.881** -1.188** -0.028

[0.256] [0.432] [0.554] [0.190]

log agr. GDP 
share squared

-0.137*** -0.117* 0.210** 0.014

[0.041] [0.067] [0.084] [0.029]

log GDP per 
capita

-0.042 0.064 0.163 -0.015

[0.039] [0.060] [0.123] [0.039]

Controls YES YES YES YES

Observations 293 281 282 273

# Countries/
states

68 68 68 68

Year fixed 
effect

YES YES YES YES

Robust SEs are given in square bracket. Standard errors are clustered at the country/state level. Controls 
include the percentage of rural populations, the share of the population with access to an improved sani-
tation facility, rainfall deviations from the sample mean, region and year fixed effects

Statistical significance denoted at * p<0.1, ** p<0.05, *** p<0.01. 
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Figure C1

 Margins for Stunting
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Table C4

Undernutrition as a function of the agricultural share of employment 
 – Fixed effect

(1)

Stunting

(2)

Underweight

(3)

Wasting

(4)

Normalized

log agri. em-
ployment share

0.243*** 0.525*** 0.647* 0.321***

[0.075] [0.138] [0.374] [0.106]

log GDP per 
capita

-0.068** 0.028 0.151 -0.029

[0.030] [0.055] [0.095] [0.027]

Controls YES YES YES YES

Observations 275 275 274 277

# Countries/
states

68 68 68 68

Year fixed effect YES YES YES YES

Robust SEs are given in square bracket. Standard errors are clustered at the country/state level.

Statistical significance * p<0.1, ** p<0.05, *** p<0.01. Controls include the percentage of rural popula-
tions, the share of the population with access to an improved sanitation facility, rainfall deviations from 
the sample mean, region, and year fixed effects.

Table C5

Undernutrition as a function of agricultural income per capita – Fixed effect

(1) (2) (3) (4)

Stunting Underweight Wasting Normalized

log agri income 
per capita

-0.034 -0.010 0.154** -0.009

[0.034] [0.046] [0.069] [0.021]

Controls YES YES YES YES

Observations 292 280 281 272

# Countries/
states

68 68 68 68

Year fixed effect YES YES YES YES
Robust SEs are given in square bracket. Standard errors are clustered at the country/state level.

Statistical significance * p<0.1, ** p<0.05, *** p<0.01. Controls include the percentage of rural popula-
tions, the share of the population with access to an improved sanitation facility, rainfall deviations from 
the sample mean, region, and year fixed effects
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D.	 Public Spending and Development, Agricultural Growth 	
	 and Nutrition: Comparing Indian States and African 	
	 Countries

Indicators Definition of variables for African 
countries

Definition of variables 
for Indian states

Public expenditures 

Total public expenditure (PE) 
(Constant 2015 PPP $ and 
percentage share of GDP (%))

Total public expenditure Total public expendi-
ture 

PE on health
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of PE (%))

Medical and public health Public health and fam-
ily welfare; Medical 
and public health & 
family welfare

PE on education 
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of PE (%))

General and technical educa-
tion

General and technical 
education

PE on social protection
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of PE (%))

Sickness and disability, Old age, 
family and children, unemploy-
ment, social exclusion, R&D 
social protection, etc

Social welfare and nu-
trition; Social security 
and welfare; Nutrition; 
Rural employment 
guarantee scheme

PE on infrastructure 
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of PE (%))

Road, Water, Railway, and Air 
Transportation and communi-
cation

Road, Water, Railway, 
and Air Transporta-
tion 

PE agriculture
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of PE (%))

Agriculture, forestry, fishing 
and hunting, irrigation and 
flood control

Crop husbandry, Soil 
and water conserva-
tion, animal husband-
ry, dairy development, 
Fisheries, Forestry, 
Plantation, food, 
storage and warehous-
ing, Agriculture R&E, 
Agriculture financial 
institutions, Co-
operation

Public expenditure agriculture (APE) (MAFAP data)

Agricultural R&D
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of APE (%))

Public expenditures financing 
research activities improving 
agricultural production

Public expenditures 
financing research 
activities improving 
agricultural produc-
tion

Table D1

 Indicators, and definitions
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Agricultural Extension
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of APE (%))

Public expenditures financing 
provision of extension services; 
Public expenditures technical 
assistance for agricultural sec-
tor agents collectively; Public 
expenditures agricultural 
training

Public expenditures 
financing provision 
of extension services; 
Public expenditures 
technical assistance 
for agricultural sector 
agents collectively; 
Public expenditures 
agricultural training

Agricultural Infrastructure
(Constant 2015 PPP $, as per-
centage share of GDP (%), as 
percentage share of APE (%))

Public expenditures financing 
off-farm collective infrastruc-
ture, including spending on 
feeder roads, and off-farm 
irrigation 

Public expenditures 
financing off-farm col-
lective infrastructure, 
including spending 
rural roads and Irriga-
tion and flood control

Transfer to producers (Con-
stant 2015 PPP $, as percent-
age share of GDP (%), as 
percentage share of APE (%))

Monetary transfers to indi-
vidual agricultural producers 
(farmers), including spending 
on production subsidies based 
on outputs, input subsidies, & 
income support

Monetary transfers to 
individual agricultural 
producers (farmers), 
including spend-
ing input subsidies 
and income support 
schemeS. The major 
subsidies are for fer-
tilisers, credit, and 
power. Other subsidy 
components are less 
significant and incon-
sistent across Indian 
states. Therefore, only 
input subsidies and 
income support are 
considered in the pay-
ments to producers. 

Transfer to consumers (food 
aid, cash transfers and school 
feeding programs)

Monetary transfers to final 
consumers of agricultural 
commodities individually in 
the form of food aid, cash 
transfers, and school feeding 
programs 

Food subsidy consid-
ered as the transfer 
to consumers and not 
disaggregated into the 
different items of food 
aid, cash transfers, 
and school feeding 
program.

Food and nutrition Security

Stunting Proportion of children under 
age 5 who are stunted (%)

Proportion of children 
under age 5 who are 
stunted (%)

Wasting Proportion of children under 
age 5 who are wasted (%)

Proportion of children 
under age 5 who are 
wasted (%)
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Underweight Proportion of children under 
age 5 who are underweight (%) 
World Bank (2021)

Proportion of children 
under age 5 who are 
underweight (%)World 
Bank (2021)

Overweight Proportion of children under 
age 5 who are overweight (%)

Proportion of children 
under age 5 who are 
overweight (%)

Agriculture sector performance

Agriculture GDP 
(Billion constant 2015 PPP $, 
in per capita US$)

GDP (Billion constant 2015 
PPP $, in per capita US$)

General gross government 
debt 
(In US$, percentage of GDP)

General gross government 
debt service

Demographic indicators

Urbanization Urban population share in total 
population (%)

Urban population 
share in total popula-
tion (%)

Population structure Population share 0 to 14 (%)
Population share 15 to 64 (%)
Population share 65 and above 
(%)

Population share 0 to 
14 (%) 
Population share 15 
to 64 (%) Population 
share 65 and above 
(%)

Politico-institutional indicators

Election cycle Dummy variable taking on the 
value 1 if there is a legislative 
election in a country in a year

Dummy variable tak-
ing on the value 1 if 
there is a legislative 
election in a country 
in a year

Agricultural finance indicators

Agriculture orientation index Ratio of credit to agriculture to 
total credit normalized by share 
of agriculture in GDP

Ratio of credit to agri-
culture to total credit 
normalized by share of 
agriculture in GDP

Rainfall Yearly annual precipitation 
(mm), Z score index, coefficient 
of variation

Yearly annual precipi-
tation (mm), Z score 
index, coefficient of 
variation
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Table D4

Composition of food security and agricultural expenditure 2005–2019

 Share of components of food and agricultural expenditure in 
total food and agricultural expenditure (%)

 2005-2009 2010-2014 2015-2019 2005-2019

Transfer to producers

Africa Average 17.4 23.2 15.3 18.6

Benin 13.0 16.9 17.3 16.5

Burkina Faso 47.6 43.4 25.5 38.2

Ethiopia 13.0 6.0 3.1 7.2

Ghana 12.6 25.1 20.1

Kenya 8.8 11.8 10.6 10.6

Malawi 66.4 74.1 48.0 62.6

Mali 20.0 41.1 35.9 32.3

Rwanda 20.8 17.3 18.6

Senegal 35.4 26.2 30.8

South Africa 64.8 58.5 59.9 61.2

Tanzania 27.7 10.6 20.3

Uganda 6.3 4.6 12.8 7.2

India State Average 31.1 30.0 26.8 29.3

Andhra Pradesh 35.3 36.5 37.4 36.4

Assam 10.2 8.3 9.2 9.2

Bihar 37.1 19.5 21.5 26.0

Chhattisgarh 18.4 16.6 11.2 15.4

Gujarat 37.6 31.3 29.5 32.8

Haryana 59.6 57.5 52.7 56.6

Himachal Pradesh 5.3 5.0 8.7 6.3

Jammu & Kashmir 7.8 7.0 9.3 8.0

Jharkhand 11.3 8.9 7.9 9.4

Karnataka 33.4 27.9 33.0 31.4

Kerala 15.5 13.5 15.7 14.9

Madhya Pradesh 25.6 32.9 22.7 27.1

Maharashtra 22.5 29.8 28.7 27.0

Odisha 13.1 10.2 9.8 11.1
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Punjab 69.7 66.1 45.1 60.3

Rajasthan 36.7 47.6 36.0 40.1

Tamil Nadu 39.1 37.0 34.4 36.8

Uttar Pradesh 34.3 35.6 31.5 33.8

Uttarakhand 17.3 12.2 11.8 13.8

West Bengal 31.5 26.1 20.8 26.1

Transfer to consumers

Africa Average 7.9 14.4 10.8 11.0

Benin 3.0 3.0 7.1 4.7

Burkina Faso 10.6 8.1 8.8 9.1

Ethiopia 28.8 34.3 31.4 32.0

Ghana 0.0 0.0 0.0

Kenya 15.0 10.3 11.6 11.9

Malawi 6.1 0.9 10.1 5.7

Mali 0.5 3.2 2.7 2.1

Rwanda 1.4 1.3 1.4

Senegal 4.4 10.5 7.4

South Africa 12.2 21.7 22.9 18.3

Tanzania 9.4 21.5 14.6

Uganda 2.8 0.5 1.4 1.6

India State Average 19.5 25.3 23.0 22.6

Andhra Pradesh 12.7 12.3 13.3 12.8

Assam 38.9 38.2 35.7 37.6

Bihar 24.1 31.6 43.5 33.1

Chhattisgarh 16.7 19.5 17.1 17.7

Gujarat 6.4 13.6 13.0 11.0

Haryana 5.3 8.6 7.0 7.0

Himachal Pradesh 23.9 29.7 22.3 25.3

Jammu & Kashmir 31.8 28.9 22.5 27.8

Jharkhand 32.4 41.3 36.7 36.8

Karnataka 13.0 16.0 11.8 13.6

Kerala 29.8 31.2 24.5 28.5

Madhya Pradesh 19.5 21.6 16.3 19.1

Maharashtra 11.4 18.2 14.6 14.7
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Odisha 25.7 27.5 16.7 23.3

Punjab 4.3 7.2 4.3 5.3

Rajasthan 13.0 20.1 16.8 16.6

Tamil Nadu 24.5 25.9 24.4 24.9

Uttar Pradesh 20.8 31.4 26.9 26.4

Uttarakhand 15.7 24.1 18.3 19.3

West Bengal 31.9 41.6 34.1 35.8

Agricultural R&D

Africa Average 4.7 8.8 5.5 6.3

Benin 9.1 7.1 8.6 8.1

Burkina Faso 5.0 3.0 1.7 3.1

Ethiopia 2.6 6.4 5.0 5.0

Ghana 13.2 0.6 5.6

Kenya 13.9 9.9 7.9 10.2

Malawi 2.2 3.1 2.8 2.7

Mali 3.7 4.1 7.2 5.0

Rwanda 9.4 7.0 7.9

Senegal 4.9 4.3 4.6

South Africa 8.4 13.9 12.1 11.4

Tanzania 9.4 9.5 9.5

Uganda 18.7 20.9 23.2 20.6

India State Average 2.5 2.6 2.5 2.6

Andhra Pradesh 1.4 1.9 4.0 2.5

Assam 3.6 3.1 3.9 3.5

Bihar 3.0 2.7 2.5 2.7

Chhattisgarh 1.2 1.4 1.3 1.3

Gujarat 2.7 3.8 3.7 3.4

Haryana 3.1 3.2 3.3 3.2

Himachal Pradesh 4.7 4.9 5.7 5.1

Jammu & Kashmir 5.0 4.3 4.8 4.7

Jharkhand 3.1 3.2 2.6 2.9

Karnataka 1.9 2.5 2.0 2.1

Kerala 5.6 4.8 5.2 5.2

Madhya Pradesh 2.1 1.8 1.9 1.9
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Maharashtra 2.3 2.7 2.4 2.5

Odisha 1.8 1.7 1.4 1.6

Punjab 3.2 3.4 2.4 3.0

Rajasthan 2.3 2.2 2.8 2.5

Tamil Nadu 2.1 2.8 3.0 2.6

Uttar Pradesh 2.0 2.3 1.5 1.9

Uttarakhand 4.6 4.1 3.6 4.1

West Bengal 3.5 2.4 2.3 2.7

Agriculture extension

Africa Average 8.5 12.0 6.6 9.0

Benin 19.3 18.9 10.7 15.6

Burkina Faso 15.6 15.9 12.5 14.6

Ethiopia 13.4 7.3 9.2 9.5

Ghana 16.4 13.8 14.8

Kenya 22.3 20.4 4.0 15.4

Malawi 4.5 6.3 12.1 7.8

Mali 8.3 4.3 4.0 5.5

Rwanda 15.6 10.4 12.4

Senegal 7.4 10.4 8.9

South Africa 7.4 5.1 4.0 5.7

Tanzania 8.7 8.3 8.6

Uganda 30.5 41.0 20.8 32.3

India State Average 0.7 0.9 0.9 0.8

Andhra Pradesh 0.1 0.1 0.2 0.1

Assam 2.2 1.5 0.6 1.4

Bihar 1.2 2.7 2.7 2.2

Chhattisgarh 0.3 0.3 0.4 0.3

Gujarat 0.6 0.6 0.5 0.6

Haryana 1.4 2.1 1.7 1.7

Himachal Pradesh 0.7 0.7 1.0 0.8

Jammu & Kashmir 1.8 1.0 0.7 1.2

Jharkhand 1.3 1.2 0.9 1.2

Karnataka 0.2 0.3 0.2 0.2

Kerala 0.7 0.8 2.4 1.3
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Madhya Pradesh 0.5 0.5 0.8 0.6

Maharashtra 0.6 0.6 0.4 0.5

Odisha 0.3 0.2 0.1 0.2

Punjab 0.2 0.2 0.6 0.3

Rajasthan 0.3 0.3 0.3 0.3

Tamil Nadu 0.9 0.9 0.8 0.9

Uttar Pradesh 0.8 0.8 0.9 0.8

Uttarakhand 0.2 0.1 0.7 0.3

West Bengal 0.8 1.7 0.9 1.1

Agriculture Infrustructure

Africa Average 9.2 15.3 13.2 12.6

Benin 12.5 9.1 12.3 11.0

Burkina Faso 15.4 21.3 23.3 20.3

Ethiopia 21.5 22.3 26.7 23.3

Ghana 23.3 22.6 22.9

Kenya 7.3 14.5 12.6 12.1

Malawi 7.4 9.1 14.3 10.5

Mali 39.7 26.8 29.0 31.9

Rwanda 41.5 40.7 41.0

Senegal 20.1 21.0 20.5

South Africa 13.8 12.7 13.9 13.4

Tanzania 6.6 4.7 5.8

Uganda 10.6 10.2 10.7 10.5

India State Average 28.6 23.2 21.2 24.3

Andhra Pradesh 43.3 37.5 27.6 36.2

Assam 28.1 30.1 27.1 28.5

Bihar 22.4 31.1 19.7 24.4

Chhattisgarh 28.9 19.4 16.0 21.4

Gujarat 40.0 33.9 32.7 35.5

Haryana 19.3 17.9 14.4 17.2

Himachal Pradesh 30.0 23.2 26.6 26.6

Jammu & Kashmir 19.4 27.2 20.9 22.5

Jharkhand 31.3 26.2 29.5 29.0

Karnataka 28.6 25.5 23.1 25.7



222  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
AFRIC A AND INDIA

Kerala 13.8 10.6 9.9 11.5

Madhya Pradesh 33.3 19.3 27.7 26.8

Maharashtra 38.8 28.9 20.5 29.4

Odisha 41.1 32.7 40.4 38.1

Punjab 15.9 12.6 7.2 11.9

Rajasthan 34.7 13.9 18.0 22.2

Tamil Nadu 7.4 11.0 9.3 9.2

Uttar Pradesh 27.4 19.7 18.9 22.0

Uttarakhand 27.2 24.8 24.4 25.4

West Bengal 19.3 15.0 19.7 18.0

Input subsidies

Africa Average 9.4 17.5 11.6 12.8

Benin 11.1 15.7 12.8 13.7

Burkina Faso 41.1 42.7 24.7 35.8

Ethiopia 10.1 5.1 2.8 5.8

Ghana 12.5 25.1 20.1

Kenya 8.8 11.2 7.9 9.5

Malawi 59.8 73.9 46.2 60.0

Mali 18.4 40.8 34.7 31.3

Rwanda 20.8 17.2 18.6

Senegal 31.7 25.3 28.5

South Africa 16.9 24.4 23.7 21.3

Tanzania 22.7 7.4 16.1

Uganda 6.3 4.6 12.8 7.2

India State Average 31.1 30.0 24.3 28.5

Andhra Pradesh 35.3 36.5 34.9 35.6

Assam 10.2 8.3 6.4 8.3

Bihar 37.1 19.5 18.8 25.1

Chhattisgarh 18.4 16.6 10.2 15.1

Gujarat 37.6 31.3 26.3 31.7

Haryana 59.6 57.5 51.2 56.1

Himachal Pradesh 5.3 5.0 5.8 5.4

Jammu & Kashmir 7.8 7.0 7.1 7.3

Jharkhand 11.3 8.9 5.8 8.7
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Karnataka 33.4 27.9 32.1 31.1

Kerala 15.5 13.5 12.1 13.7

Madhya Pradesh 25.6 32.9 20.8 26.4

Maharashtra 22.5 29.8 26.8 26.4

Odisha 13.1 10.2 7.7 10.3

Punjab 69.7 66.1 43.5 59.8

Rajasthan 36.7 47.6 33.5 39.3

Tamil Nadu 39.1 37.0 32.9 36.3

Uttar Pradesh 34.3 35.6 26.5 32.1

Uttarakhand 17.3 12.2 9.8 13.1

West Bengal 31.5 26.1 20.8 26.1

Irrigation (On farm)

Africa Average 4.9 10.7 9.5 8.4

Benin 2.1 3.3 3.7 3.2

Burkina Faso 5.7 14.3 19.9 13.9

Ethiopia 15.4 18.6 21.9 18.6

Ghana 10.4 19.0 15.5

Kenya 5.7 13.5 10.1 10.4

Malawi 7.1 6.8 13.2 9.2

Mali 34.5 23.3 26.9 28.2

Rwanda 37.2 27.8 31.3

Senegal 12.0 9.9 10.9

South Africa 0.5 1.2 2.2 1.2

Tanzania 3.9 2.2 3.2

Uganda 3.9 7.1 5.9 5.6

India State Average 23.7 18.7 17.6 20.0

Andhra Pradesh 42.4 37.1 26.8 35.4

Assam 19.8 18.5 17.0 18.5

Bihar 22.4 15.1 11.7 16.4

Chhattisgarh 19.7 15.5 11.6 15.6

Gujarat 38.2 32.4 32.1 34.3

Haryana 19.3 15.1 13.9 16.1

Himachal Pradesh 19.4 18.9 16.3 18.2

Jammu & Kashmir 19.4 15.4 10.6 15.1
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Jharkhand 22.2 15.5 19.0 18.9

Karnataka 25.7 24.2 22.8 24.2

Kerala 13.8 8.3 8.3 10.2

Madhya Pradesh 21.5 14.3 22.9 19.5

Maharashtra 38.8 26.0 19.8 28.2

Odisha 24.1 21.8 30.3 25.4

Punjab 13.4 11.3 6.4 10.4

Rajasthan 22.1 11.4 15.5 16.3

Tamil Nadu 7.4 9.1 7.9 8.1

Uttar Pradesh 20.9 18.2 17.3 18.8

Uttarakhand 27.2 15.1 14.0 18.8

West Bengal 11.9 10.4 13.4 11.9
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