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ABSTRACT 

This study investigates the impact of institutions and public agricultural Research and Development (R&D) on 

agricultural productivity in low- and middle-income countries. The paper employs panel data with fixed-effects 

models, spanning 12 years and including 49 low-and middle-income countries. Agricultural productivity is 

measured by cereal yield, while institutional factors are assessed through four key indicators: judicial independence, 

property rights protection, contract enforcement, and impartial public administration. Public agricultural R&D 

investments serve as the measure for agricultural R&D. The findings show that property rights protection positively 

influences agricultural productivity, whereas legal contract enforcement has a negative impact across these 

countries. Additionally, public agricultural R&D significantly and positively affect productivity in Asia and the LAC 

regions, but not in sub-Saharan Africa. 
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1. Introduction 

Narrowing the gap between developing and developed countries has been a central question in economic 

development. This gap has reached a level that would have been incomprehensible to most economists of the 18th 

and 19th centuries (Acemoglu, 2008). Low-income countries are moving back rather than catching up contrary to 

early neoclassical predictions which indicated that developing countries would grow faster than wealthy countries 

and catch up with developed countries (Knack and Keefer, 1997). A large body of literature has pointed out that the 

difference between low-income and high-income countries lies in the difference in economic growth and the main 

source of economic growth is the accumulation of capital, labour, and technology. However, North (1990) has 

revealed that institutions are the key determinant that paves the way for economic growth. This insight has been 

corroborated by a growing body of studies that qualified inclusive institutions (e.g., democratic politic system) as a 

fundamental determinant of economic growth while accumulation of capital, labor, and technology are deemed as 

proximate determinants (Knack and Keefer, 1997; Subramanian et al., 2002; Acemoglu et al., 2005). Inclusive 

institutions appear therefore as a precondition for economic growth. 

In the process of development, agriculture is recognized as an engine of economic growth and poverty 

reduction (Mellor and Johnston 1961, Schultz 1964, Adelman 1984, Mellor 2001, Haggblade et al., 2007, 

Christiaensen et al, 2011). The success of the Green Revolution in Asia has confirmed the important role of 

agriculture in the development process. According to Diao et al. (2007), agriculture is even more powerful during 

the early levels of economic development, when it represents large shares of national income, employment, and 

exports. In many developing countries, agriculture accounts for the largest sector in terms of GDP and employment 

(Fan and Saurkarl, 2003). Empirical studies clearly showed that agriculture is the pillar of economic growth, 

especially in low-income countries and to some extent in middle-income countries. This function devoted to 

agriculture could not be effective without sustained productivity. 

The sustainability of agricultural productivity requires investment. For Fan et al. (2008), investment in 

agricultural R&D is the most important factor among all types of agricultural expenditures. Investment in 

agricultural R&D is necessary for agricultural productivity growth (Heisey, 2001). Although it was recognized that 

investment in agricultural R&D is fundamental for achieving sustainable improvement in productivity, there is no 

clear-cut view about who should make this investment. According to Moon (2022), given the small size of farms 

and the lack of dynamic competition, agricultural firms have neither the incentive nor the capacity to invest in R&D, 

therefore, States must be the primary entity responsible to make the first step of investment in R&D and generate 

new knowledge, particularly in low- and middle-income countries. 

Given the fundamental role of institutions in economic growth and the central position of agriculture as a 

driver of economic development in low- and middle-income countries, it is crucial to examine the interplay between 

these two determinants. Specifically, investigate the impact of institutional quality on agricultural productivity. 

Furthermore, considering the critical nature of public investment in agricultural research and development (R&D) 

for sustainable agricultural productivity growth, it is imperative to explore the extent to which such investments 

influence agricultural productivity in low- and middle-income countries. 

While a substantial body of research examines the impact of institutions on economic activities, limited 

attention has been given to their implications for agriculture. This article aims to address this gap and contribute 

to the existing literature by investigating the role of inclusive institutions and public R&D investment in agricultural 

productivity growth. To the best of our knowledge, this article is the first to analyze the potential impact of 

institutional factors on the agricultural sector. 

Using panel data from 2000 to 2011 across 49 low- and middle-income countries, the paper employs a linear 

regression model to address this research question. our findings suggest that the protection of property rights is 

positively associated with agricultural productivity, while legal enforcement exhibits a negative relationship. 
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Furthermore, the study reveals that public agricultural R&D investment have a significant and positive impact on 

agricultural productivity in Asia and Latin America and the Caribbean (LAC), though this effect is absent in sub-

Saharan Africa. The remainder of the paper is organized as follows: the next section provides an overview of the 

role of institutions in economic development, agriculture role in the process of development, agricultural 

productivity and R&D investment, and the state of agriculture in low- and middle-income countries. Section three 

describes the methodological approach, followed by the empirical results in section four. Finally, the concluding 

section presents key findings, policy recommendations and study limitations. 

2. Role of Institutions and Agriculture in the Economic Development Process 

This section reviews the existing literature on the role of institutions in economic growth, the contribution of 

agriculture to economic development, the significance of agricultural productivity and research and development 

(R&D) investments, and the role of agriculture in low- and middle-income countries. 

2.1. Role of Institutions in economic growth 

The foundational work of Douglass North (1990) established the central importance of institutions in driving 

economic growth. North conceptualized institutions as the "rules of the game" that govern societal interactions. He 

defines institutions as humanly devised constraints that shape behavior and structure human relationships. These 

institutions include both formal rules, such as statutory laws and regulations, and informal norms, including 

conventions, behaviors, and self-imposed codes of conduct. The enforcement of these rules through diverse 

mechanisms ensures stability and predictability in societal interactions. 

Building upon North’s framework, Acemoglu et al. (2005) highlighted the critical role of economic and political 

institutions in shaping economic incentives. They highlight that institutions serve as constraints that shape 

individual behaviours and influence human interactions. Acemoglu (2008) further emphasized the importance of 

property rights and contracting institutions. Property rights institutions safeguard individuals against exploitation 

by elites and privileged groups, while contracting institutions regulate interpersonal relationships, ensure market 

efficiency, and facilitate resource allocation. Without well-functioning economic institutions, particularly the 

protection of property right, individuals have little incentive to invest in capital, labor, or the adoption of advanced 

technologies (Acemoglu et al., 2005). 

Knack and Keefer (1997) assert that a robust institutional framework is indispensable for supporting complex 

impersonal exchanges, which are essential for both political stability and economic development. Such institutions 

enable societies to leverage modern technologies effectively. Similarly, Subramanian et al. (2002), contend that 

achieving economic growth is unlikely to occur in the absence of sound institutions as these institutions play a 

fundamental role in fostering technological advancement, capital accumulation, and labour productivity. Easterly 

(2002) reinforces this argument, asserting that traditional economic growth factors such as capital, labor, and 

technology cannot yield significant economic output without a stable and trustworthy institutional environment. 

Knack and Keefer (1995), alongside Acemoglu et al. (2001, 2005) and Subramanian et al. (2002), categorize 

institutions as the fundamental causes of economic growth, while physical capital, technology, and human capital 

accumulation remain proximate determinants. They argue that institutional quality critically shapes the long-term 

economic trajectory of nations, with institutional disparities often explaining global differences in development 

outcomes. For instance, Acemoglu et al. (2001) cite the contrasting economic experiences of North and South Korea, 

attributing their divergence primarily to differences in institutional frameworks. Knack and Keefer (1997) further 

highlight that the persistence of poverty in some regions is a direct consequence of weak institutional environments. 

Although reforming institutions can be difficult due to entrenched political interests and power dynamics, it 
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remains both feasible and essential for economic growth. Even though Hussey et al. (2021) suggest that 

institutional quality may be less central to reducing international inequality today compared to the past, 

institutions continue to play a pivotal role in fostering economic growth and societal well-being. 

In summary, the seminal contributions of Douglass North and subsequent research by scholars such as 

Acemoglu and Robinson underscore the fundamental role of institutions as the "rules of the game" that shape 

economic incentives, societal outcomes, and long-term development trajectories. 

2.2. Agriculture in the process of economic development 

The role of agriculture in economic development has been a subject of controversial debate within 

development economics. Traditionally, neoclassical economists viewed agriculture as a passive contributor to 

economic growth. Drawing on Lewis' (1954) surplus labor model, agriculture was primarily seen as the source of 

surplus labor essential for the expanding industrial sector. This view was further supported by Ranis and Fei (1961), 

and Jorgenson (1961). Schultz (1964) underscored the role of agriculture as a vital food supplier, arguing that 

economic growth would be unattainable without it. Similarly, Kuznets (1966) align to this viewpoint but noted that 

agriculture's contribution to production and employment declines as economies advance, reinforcing the 

perception of agriculture as a low-productivity sector supplying cheap food and labor to industries. This passive 

characterization was challenged by Johnston and Mellor (1961), who asserts that agriculture is an active and 

dynamic driver of economic development. Beyond providing food and labor, agriculture fosters development 

through complex production and consumption linkages. It supplies inputs for agro-industries, generates export 

earnings to finance capital goods, expands domestic markets for industrial output, and contributes savings for 

industrial investment. Singer (1979) empirically demonstrated the significance of these linkages, while Adelman 

(1984) introduced the concept of Agricultural Demand-Led Industrialization (ADLI), arguing that agriculture-led 

economies outperform export-oriented ones. By testing the ADLI strategy, Vogel (1994) and Bautista et al. (1999) 

studies confirmed the vital role of agriculture in economic development. This viewpoint further supported by 

Haggblade et al. (2007). 

In recent decades, a more pessimistic view of agriculture’s role in economic development has gained traction. 

Drawing from trade theory, Collier (2003) suggested that resource-rich African countries should prioritize non-

agricultural exports, while resource-scarce nations should focus on labor-intensive goods for global markets. 

Dercon (2009) and Gollin (2010) extended this argument, linking agriculture's role to a country's openness to trade. 

They proposed that agriculture is crucial for growth in closed economies, particularly landlocked and resource-

limited nations, but becomes less significant in open economies integrated into international markets. 

However, the Green Revolution in Asia and Latin America challenges this pessimistic outlook, demonstrating 

agriculture’s potential as a catalyst for growth (Christiaensen et al., 2011). The World Bank’s 2008 World 

Development Report reaffirmed agriculture’s substantial role in driving economic growth in developing countries. 

This perspective is widely supported by a robust body of research, emphasizing that agriculture's transformative 

role can only be realized through sustained productivity growth, underpinned by strategic investments in 

agricultural research and development (R&D). 

2.3. Agricultural productivity and R&D investment 

Development literature highlights the critical role of agriculture in driving economic growth during the initial 

stages of development, with its effectiveness largely dependent on sustained increases in agricultural productivity. 

In agriculture-based economies with low productivity, agriculture’s role as a driver of economic growth is unlikely 

effective. Gollin (2010) emphasizes that many developing countries face persistently low agricultural productivity, 
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which limits agriculture’s capacity to contribute meaningfully to overall economic growth. Consequently, poor 

economic conditions in these nations are often rooted in stagnating agricultural productivity. According to Diao et 

al. (2010), sustained improvements in agricultural productivity significantly influence both economic growth and 

poverty alleviation. Pal (2017) identifies agricultural productivity as a prerequisite for achieving sustainable 

economic development and poverty reduction, particularly in transitioning economies. Fan (2002) similarly asserts 

that continuous advancements in agricultural productivity are indispensable to the development process. Timmer 

(2005) reinforces this perspective, describing agricultural productivity growth as the cornerstone of sustainable 

economic development. Piesse and Thirtle (2010) further note that in Asia and other developing regions, 

productivity gains rather than the expansion of cultivated land constitute the primary driver of agricultural growth. 

Empirical evidence from Diao et al. (2007) highlights agriculture’s leverage on the broader economy, particularly 

in the early stages of structural transformation. For instance, Rangarajan (1982) found that in China, a 1% increase 

in agricultural production results in a 0.5% rise in industrial production and a more than 0.7% increase in national 

income. 

Beyond economic growth, improvements in agricultural productivity play a crucial role in poverty reduction. 

Thirtle et al. (2003) provide empirical evidence showing that agricultural productivity growth has a more 

pronounced impact on poverty alleviation than productivity growth in industrial and service sectors. Their findings 

indicate that a 1% increase in crop productivity lifts over six million people out of extreme poverty threshold of $1 

per day, with 95% of these individuals residing in Africa and Asia. Similarly, Ravallion and Datt (1996) 

demonstrated that in India, a 1% increase in agricultural value added per hectare reduces poverty by 0.4% in the 

short term and by 1.9% in the long term. In China, De Janvry and Sadoulet (2010) observed that a 1% increase in 

agricultural growth generates a 0.45% increase in aggregate income, with the non-agricultural sector yielding half 

the impact. Christiaensen et al. (2006) revealed that in low-income countries, agriculture exhibits a poverty 

elasticity 2.3 times greater than non-agricultural sectors. Supporting this, Christiaensen and Demery (2007) argue 

that a 1% per capita growth in agriculture reduces poverty 1.6 times more effectively than industrial growth and 

three times more effectively than service sector growth. Gollin et al. (2019) demonstrated that in developing 

countries from 1960 to 2010, a 1% increase in agricultural productivity corresponded to an average 1% increase 

in GDP per capita. Ivanic and Martin (2018) further corroborate this view, concluding that agricultural productivity 

growth has a greater poverty-reduction impact than productivity growth in industry or services, particularly in 

poorer nations. 

A bunch of research underscores the pivotal role of agricultural research and development (R&D) in driving 

productivity growth. Pardey and Beddow (2017) assert that agricultural R&D is critical to enhancing productivity 

over time. Fan et al. (2008) emphasize that investments in agricultural R&D yield greater benefits for agricultural 

and food production growth compared to other forms of agricultural expenditure. Fuglie and Wang (2012) identify 

agricultural R&D as the distinguishing factor between countries that have achieved long-term agricultural 

productivity growth and those that have not. Fan and Rao (2003) provide further evidence, showing that 

agricultural research investments have a larger impact on productivity than other types of public spending, based 

on their analysis of 43 developing countries. Thirtle et al. (2003) reinforce this finding, demonstrating that 

agricultural R&D investments yield substantial returns in the form of agricultural value-added gains. Fan et al. 

(1999) demonstrate that in India, agricultural R&D investments have historically provided the highest returns on 

productivity and lifted more people out of poverty per unit of expenditure than most other public investments. 

Finally, Ouru and Mose (2021) conclude that in East Africa, increased agricultural R&D expenditure and 

institutional strengthening are essential drivers of sustainable agricultural development. 

2.4. Agriculture in low and middle-income countries 
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Africa is one of the continents with enormous agricultural potential, sharing with Latin America the largest 

reserves of unutilized arable land (NEPAD, 2013). Approximately 60% of the world’s uncultivated arable land is in 

Africa, while 68.9% of its cultivable rain-fed land remains unused (Abram, 2018). Agriculture is the primary source 

of employment, accounting for 60% of the workforce, and serves as the largest contributor to GDP in the region 

(CAADP, 2003; World Bank, 2013). 

Despite this substantial potential, sub-Saharan Africa has remained one of the largest global food importers 

since the 1980s, a phenomenon primarily attributed to distortions in agricultural policy. Bates (1981) identified 

the promotion of industrial growth, the political imperative to satisfy urban consumer’s needs, and the obsession 

of the political regime to remain in power as critical drivers of these policy distortions. Public investment in 

agriculture in sub-Saharan Africa ranks among the lowest globally, with public expenditure on agricultural research 

declining from 0.93% of agricultural GDP in 1981 to 0.69% in 1991 (CAADP, 2003). More recently, Pernechele et al. 

(2021) reported that per capita agricultural spending in sub-Saharan Africa remains the lowest in the world. 

Consequently, only 6% of the region’s agricultural land is under irrigation (NEPAD, 2013). Africa is particularly 

vulnerable to climate change, with Niang et al. (2014) predicting that the continent will experience more severe 

impacts than other regions. Agricultural growth in Africa has historically relied on the expansion of cultivated land 

and the mobilization of labor rather than the adoption of advanced production technologies (NEPAD, 2013). In 

2001, the average cereal yield in Africa stood at 1,230 kg/ha, significantly lower than 3,090 kg/ha in Asia and 3,040 

kg/ha in Latin America (CAADP, 2003). This disparity is compounded by the lowest use of agricultural inputs, such 

as fertilizers, improved crop varieties, pesticides, and mechanization. Moreover, sub-Saharan Africa faces 

significant institutional challenges, including heightened exposure to conflict and instability. Beegle and 

Christiaensen (2019) observed that Africa countries are nine times more likely to reside in conflict-affected 

countries compared to populations in other regions. 

Contrary to Africa, the Asian continent experienced the Green Revolution of the 1960s, which fundamentally 

reshaped its agricultural sector and played a pivotal role in reducing poverty across the region. Prior to the Green 

Revolution, Asia was heavily reliant on food imports and aid to meet its growing food demand. In response to this 

critical situation, Asian governments prioritized agricultural development by significantly increasing investments. 

On average, agriculture accounted for 15.4% of national budgets in 1972, and agricultural expenditure doubled in 

real terms by 1985 (Rosegrant and Hazell, 2001). This public sector intervention facilitated widespread 

improvements in rural infrastructure, including the construction and rehabilitation of roads, irrigation systems, 

and rural electrification. Additionally, governments promoted mechanization, established state agricultural 

universities, and developed comprehensive national agricultural research systems. These efforts, combined with 

the dissemination of improved cereal varieties and the provision of fertilizers, led to substantial yield gains. 

Between 1961 and 1997, cereal yields more than doubled across the region (Singh, 2002). However, despite the 

successes of the Green Revolution, the Asian region continues to face significant challenges. According to FAO 

(2020), the Asia-Pacific region remains burdened by a high prevalence of undernourishment, with an estimated 

350.6 million people affected. Furthermore, land degradation remains a critical concern, with approximately 38% 

of agricultural land affected by human-induced degradation (Lal, 2011; ADB, 2011). In South Asia, Ladha et al. (2003) 

identified stagnating or declining yield trends, primarily attributed to the overconsumption of agricultural inputs. 

Addressing these persistent issues requires renewed strategies to enhance sustainable agricultural practices, 

mitigate land degradation, and improve food security outcomes for vulnerable populations. 

Latin America and the Caribbean (LAC) is one of the regions of the world that is well endowed with natural 

resources. The region covers more than 2 billion hectares, approximately 38% of it is used for agriculture while the 

remainder is dominated by forest cover (OECD/FAO, 2019). The region accounts for 28% of the world’s land 

identified as suitable for sustainable agricultural expansion (Deininger et al., 2011). 
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Prior to the 1980s, LAC governments prioritized industrialization as their principal development strategy, 

often to the detriment of the agricultural sector. This approach resulted in a surge in average inflation rates to 

unprecedented levels (Remmer, 1991). In response, structural reforms were introduced, marking a paradigm shift 

in the region’s development strategy. These reforms laid the groundwork for the agricultural Green Revolution, 

which was driven by significant public investment in agricultural research and development (R&D). Public 

expenditure on agricultural R&D rose from $3.1 billion (2005 PPP prices) in 2006 to $5.1 billion (2011 PPP prices) 

in 2013 (Stads et al., 2016; Stads and Beintema, 2010). Moreover, agricultural policy reforms facilitated the 

substantial transfer of technology from developed countries, bolstering productivity growth. Combined efforts by 

governments and the private sector have enabled the LAC region to emerge as the world’s largest net food-

exporting region (Morris, 2020). Despite these advancements, persistent challenges remain. Berdegué (2009 and 

2011) highlights that 62 million out of the 119 million rural inhabitants continue to live in poverty, despite the GDP 

per capita increase over 25% during the same period. This discrepancy underscores the need for inclusive 

agricultural growth strategies to ensure equitable economic benefits across rural populations. 

3. Methodology 

3.1. Data 

The panel data employed in this article span the period 2000–2011 and include 49 low- and middle-income 

countries: 25 from Sub-Saharan Africa, 11 from Latin America and the Caribbean (LAC), and 13 from Asia. Country 

selection was informed by existing literature and the World Bank's classification system, which categorizes 

economies into low-, lower-middle-, upper-middle-, and high-income groups. The chosen time frame reflects data 

availability. The data used are from multiple sources. Cereal yield, employed as a proxy for agricultural productivity, 

is extracted from the World Bank database. Agricultural Research and Development (R&D) represented by public 

spending in R&D is obtained from the Agricultural Science and Technology Indicators (ASTI) managed by the 

International Food Policy Research Institute (IFPRI). Public R&D spending includes financial contributions from 

both national governments and development finance partners within the agricultural sector. Institutional quality 

is assessed using indicators such as impartial public administration, judicial independence, protection of property 

rights, and enforcement of legal contracts. These indicators, constructed by the Fraser Institute, measure the degree 

to which the institutions and policies of a country are consistent with economic freedom. The four institutional 

indicators employed in the study were specifically selected to evaluate the distinct effects of each on agricultural 

productivity. This approach reflects the critical rationale for their inclusion, as relying on a single indicator would 

not enable the analysis to capture the unique contributions of the other indicators. Consequently, examining these 

indicators individually is essential to comprehensively understand their respective impacts on productivity. The 

indicators are rated on a scale ranging from 0 to 10, where a score of 0 denotes an absence of economic freedom, 

and a score of 10 reflects maximum economic freedom. The construction of these indicators relies on data obtained 

from external sources, including the International Monetary Fund (IMF), the World Bank, and the World Economic 

Forum (WEF). 

3.2. Empirical Framework 

The paper employs panel data with fixed effects and applies a linear multiple regression model, using Ordinary 

Least Squares (OLS) estimation to investigate the impact of institutional quality and public agricultural R&D used 

as proxy of agriculture productivity on agricultural productivity in low- and middle-income countries. The 

dependent variable is cereal yield, used as proxy of agriculture productivity. The independent variables include 
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institutional indicators represented by impartial public administration, judicial independence, protection of 

property rights, and legal enforcement of contracts long with public spending on agricultural R&D. The regression 

model incorporating these variables is specified as follows: 

 𝐶𝑒𝑟𝑒𝑎𝑙𝑌𝑖𝑒𝑙𝑑𝑖𝑡 = 𝛽0 + 𝛽1𝐽𝑢𝑑𝑖𝑐𝐼𝑛𝑑𝑖𝑡 + 𝛽2𝑃𝑟𝑜𝑅𝑖𝑔ℎ𝑡𝑖𝑡 + 𝛽3𝐿𝑒𝑔𝑎𝑙𝐶𝑜𝑛𝑡𝑟𝑖𝑡

+𝛽4𝐼𝑚𝑝𝑎𝑟𝑡𝐴𝑑𝑚𝑖𝑖𝑡 + 𝛽5𝐴𝑔𝑟𝑖𝑅&𝐷𝑖𝑡 + 𝜏𝑖 + 𝜇𝑖𝑡
 

Where: 

𝛽: parameters estimated 

CerealYield: Cereal Yield (Kg/hectare) 

AGRIR&D: Agricultural R&D (millions in $) 

JudicInd: Judicial independence, (indicator) 

ProRight: Protection of property rights, (indicator) 

LegalContr: Legal enforcement of contracts, (indicator) 

ImpartAdmi: Impartial public administration (indicator) 

𝜏: country fixed effect  

𝜇𝑖𝑡: error terms 

i: country, t: year 

3.3. Multicollinearity and Endogeneity 

A high correlation among the independent variables increases the standard errors, making some regression 

coefficients statistically insignificant when they should be significant. The correlation matrix presented in Table1 

below shows that there is a correlation, but this correlation is low among most variables. Therefore, the risk of 

multicollinearity is low. 

Table1. Matrix of correlation. 

  Judicial 
independence 

Protection of 
property rights 

Legal enforcement of 
contracts 

Impartial public 
administration 

Spending in 
R&D 

Judicial independence 1 
   

 
Protection of property 
rights 

0.57930 1 
  

 

Legal enforcement of 
contracts 

0.1331 0.1445 1 
 

 

Impartial public 
administration  

0.6179 0.3965 0.0885 1  

Spending in R&D 0.2645 0.1396 0.1580 0.0858 1 

Source: Author 

Endogeneity represents a critical issue that can lead to biased and inconsistent estimators. To address this 

concern, we employed a two-stage procedure. First, we regressed the independent variable of interest on the other 

independent variables. Second, the residuals obtained from this regression were incorporated into the original 

regression model (equation 1) as a replacement for the independent variable of interest. The presence of 

endogeneity is empirically confirmed when the estimated coefficient of the residual independent variable exhibits 

statistical significance. Upon examination of the output presented in Tables in appendix, we observe that none of 

the estimated residual coefficients are statistically significant. Consequently, there is no evidence of endogeneity in 

the model, thereby supporting the validity of our initial estimators. 

4. Results and Discussion 
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4.1. Institutions ‘effect on the agricultural productivity 

The analysis of institutional quality's effects on agricultural productivity across low- and middle-income 

countries, as presented in Table 2, reveals significant results for two of the institutional indicators included in this 

study. Protection of property rights and legal enforcement of contracts exhibit significant impacts on agricultural 

productivity at 1% and 5% significance levels, respectively. However, impartial administration and judicial 

independence show no statistically significant effects. Protection of property rights is positively associated with 

grain yields, while legal enforcement of contracts has a negative influence. 

Table 2. Estimation results of institution and R&D effect on agriculture productivity. 

Variable Coefficient Std. Error P-value 

Across low- and middle-income countries 
Constant 2,351.940 319.854 0.000 
Protection of property right 91.865*** 27.883 0.001 
Legal enforcement of contract -96.038** 38.347 0.012 
Judicial independence 13.774 51.892 0.780 
Impartial public administration -51.125 39.729 0.198 
R&D total Spending  0.915*** 0.212 0.000 
R Square: 0.93 Observation: 588  

Africa  
Constant 1723.475 586.130 0.003 
Protection of property right 52.656 46.802 0.261 
Legal enforcement of contract 14.473 62.814 0.817 
Judicial independence -17.927 103.589 0.862 
Impartial public administration -99.097 65.251 0.130 
R&D total Spending 1.959 1.427 0.171 
R Square: 0.89 Observation: 300  

Asia  
Constant 3408.562 304.034 0.000 
Protection of property right 186.153*** 46.280 0.000 
Legal enforcement of contract -281.566*** 50.972 0.000 
Judicial independence -19.417 56.732 0.732 
Impartial public administration 30.697 45.212 0.498 
R&D total Spending 0.422** 0.196 0.043 
R Square: 0.9  Observation: 156  

LAC  
Constant -71.382 1175.489 0.951 
Protection of property right 141.438*** 44.910 0.002 
Legal enforcement of contract -193.107* 104.731 0.067 
Judicial independence 288.791** 127.789 0.025 
Impartial public administration 219.403* 130.306 0.094 
R&D total Spending 1.156*** 0.293 0.000 
R Square: 0.92 Observation: 132   

Note: *, **, *** significant indices at 10%, 5% and 1% respectively 

The results vary across regions. In Latin America and the Caribbean (LAC), property rights, judicial 

independence, and impartial public administration positively and significantly affect agricultural productivity, 

whereas legal enforcement of contracts has a negative impact. In Asia, both property rights and legal enforcement 

of contracts have significant but opposing effects, with property rights positively associated with productivity and 

legal enforcement negatively associated. In contrast, none of the four institutional indicators exhibit significant 

effects on agricultural productivity in sub-Saharan Africa. The absence of significant impacts in sub-Saharan Africa 

may stem from biased agricultural policies implemented by governments in the region. 
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The adverse effects of legal contract enforcement on grain yields were unanticipated but can be rationalized. 

In developing countries, the majority of agricultural producers are smallholder farmers with limited education and 

resources. The significant financial and time costs associated with legal contract enforcement often deter these     

farmers from participating in formal legal processes. This avoidance indirectly limits their ability to access credit,  

secure inputs, and engage in formal economic transactions. Additionally, legal enforcement mechanisms, often 

characterized by excessive bureaucracy, may not be designed to address the specific needs of the agricultural sector, 

further reducing their relevance to farmers. Informal enforcement mechanisms, such as community-based trust 

systems and informal contracts, offer cost-effective and expedient alternatives, diminishing the reliance on formal 

contract enforcement. These barriers can hinder farmers' access to financial resources or subsidies, reducing their 

capacity to make optimal investments in their agricultural operations. 

Conversely, the positive impact of property rights protection on agricultural productivity aligns with existing 

empirical evidence. Studies such as Acemoglu et al. (2005) highlight the pivotal role of secure property rights in 

promoting economic growth. These authors noted that countries with robust protections against expropriation by 

powerful actors tend to experience higher long-term growth rates, greater income levels, increased investments, 

and enhanced access to private-sector credit. Property rights provide essential incentives for investments in 

physical and human capital, as well as the adoption of more efficient technologies. Similarly, Petrakos and 

Arvanitidis (2008) ranked property rights as a key determinant of economic outcomes in developing countries, 

while Knack and Keefer (1995) and Rodrik (2000) emphasized the role of property rights institutions in influencing 

economic outcomes through capital investments and technological advancements. Easterly (2002) further argued 

that sustained economic growth is unlikely without stable and reliable institutional frameworks. 

It is worth noting, however, that Hussey (2021) suggested institutional quality may play a less critical role in 

modern contexts, as some countries with exclusive political institutions have achieved higher incomes. For instance, 

China, despite its exclusive political institutions, has developed inclusive economic institutions that have 

contributed to its emergence as a global economic leader. 

The findings of this study underscore the crucial role of property rights in fostering agricultural productivity 

in low- and middle-income countries. Secure property rights incentivize investments in human capital and 

technological advancements within the agricultural sector. While some critics argue that institutions have limited 

relevance to agriculture, this claim is untenable, particularly in low- and middle-income countries where 

agricultural performance significantly shapes overall economic outcomes. In these economies, agriculture serves 

as the primary livelihood for much of the population and constitutes the main source of income. Therefore, 

institutional quality exerts a substantial influence on the agricultural sector's productivity and overall economic 

performance. 

4.2. Impact of public investment in Agricultural R&D on agricultural productivity 

Public investment in agricultural research and development (R&D) is widely recognized as a crucial 

determinant of enhanced agricultural productivity, particularly in low- and middle-income countries. The analysis 

presented in Table 2 corroborate this assertion, demonstrating a positive and significant effect of public agricultural 

R&D expenditures on agricultural productivity at a 1% significance level across low- and middle-income countries. 

Regionally, public agricultural R&D exhibits a substantial and positive influence on agricultural productivity in Asia 

and Latin America and the Caribbean (LAC) at significance levels of 5% and 1%, respectively. However, in sub-

Saharan Africa, public agricultural R&D spending shows no statistically significant effect on agricultural 

productivity. 

These findings align with the existing body of empirical literature. Pardey and Beddow (2017) emphasize the 

pivotal role of agricultural R&D in driving sustainable productivity growth, identifying it as a cornerstone of 
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agricultural advancements. Fuglie and Wang (2012) argue that sustained investment in agricultural R&D is the 

primary factor distinguishing countries that achieve long-term agricultural productivity growth from those that do 

not. Their research underscores the critical importance of R&D investment in fostering agricultural progress. In a 

study of 43 developing countries, Fan and Rao (2003) found that agricultural research investment yields 

significantly greater productivity impacts than other forms of public expenditure. Similarly, Fan et al. (1999) 

demonstrated that in India, agricultural R&D investments over the past decade have delivered the highest 

productivity gains and the most substantial poverty reduction per unit of expenditure compared to other public 

investments. 

The lack of a significant impact of public agricultural R&D spending in sub-Saharan Africa can be attributed to 

several factors. One plausible explanation is the level of R&D investment in the region has not reached the critical 

expenditure threshold necessary to generate measurable effects. Despite commitments made under the Maputo 

Declaration in 2003, wherein African nations pledged to allocate 10% of their national budgets to agricultural 

investment, only a minority of countries have met this target. Pernechele et al. (2021) highlighted that per capita 

agricultural spending in sub-Saharan Africa remains the lowest globally, underscoring the inadequacy of R&D 

investments to drive substantial agricultural advancements. In contrast, the Asia and LAC regions have benefited 

from the transformative effects of the Green Revolution, driven in large part by robust investments in agricultural 

R&D. Arias et al. (2017) demonstrated that public R&D investments significantly enhanced agricultural productivity 

in Latin America, reinforcing the critical role of such expenditures in fostering agricultural and economic 

development. 

In conclusion, the evidence from this analysis and the broader literature underscores the indispensable role of 

public investment in agricultural R&D in enhancing agricultural productivity, particularly in low- and middle-

income countries. However, the lack of significant impact observed in sub-Saharan Africa highlights the urgent need 

for increased commitment to agricultural research and development in the region to realize its potential for 

agricultural and economic growth. 

5. Conclusion and recommendations 

The analysis of the influence of institutional quality and agricultural Research and Development (R&D) on 

agricultural productivity in low- and middle-income countries provides significant insights with critical 

implications for policymakers and contributions to the existing body of literature. This study advances the 

understanding of the intricate relationship between institutional frameworks, R&D investments, and agricultural 

productivity within developing economies. 

Several key findings emerge from this research. First, the study underscores the indispensable role of robust 

property rights institutions in fostering agricultural productivity in low- and middle-income countries. Ensuring 

the protection of property rights is fundamental for cultivating an environment where agricultural investments are 

safeguarded, thereby encouraging farmers and agribusinesses to make long-term investments and adopt advanced 

technologies. 

Second, agricultural R&D is identified as a key driver of agricultural productivity, reaffirming the importance 

of continuous research efforts to enhance agricultural practices, develop improved crop varieties, and innovate 

farming techniques. These findings underscore the transformative potential of R&D in catalyzing sustainable 

productivity growth. 

Third, the study highlights significant regional disparities. Unlike the Asia and Latin America and Caribbean 

(LAC) regions, where public agricultural R&D spending demonstrates a substantial positive effect on agricultural 

productivity, sub-Saharan Africa exhibits no significant impact from agricultural R&D spending. This finding 

underscores the urgent need for increased and strategic investments in agricultural R&D within the sub-Saharan 
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African context. It suggests that countries in the region must not only allocate greater resources to research but 

also reform and strengthen their research institutions to maximize their contributions to agricultural development. 

Sub-Saharan Africa can draw critical lessons from the successes of the Green Revolution in Asia and the LAC 

regions, where the transformation of the agricultural sector was largely driven by effective and well-funded R&D 

efforts. To replicate such outcomes, sub-Saharan African nations must prioritize and scale up research activities 

tailored to their unique agricultural conditions and challenges. 

Moreover, to address capacity constraints and enhance the effectiveness of research initiatives, sub-Saharan 

African countries should shift away from the current fragmentation of their research systems. Instead, regional 

collaboration should be fostered, with countries pooling resources to establish joint agricultural universities and 

R&D institutions under the regional organizations. This collaborative approach can harness shared expertise, 

consolidate financial and technical resources, and enable a more focused response to the specific needs of the 

agricultural sector in the region. 

In conclusion, the findings highlight the need for targeted, strategic investments and coordinated efforts in 

sub-Saharan Africa to unlock the region's agricultural potential and accelerate economic development. Regional 

collaboration represents a promising strategy to enhance research capacity and address the distinctive challenges 

faced by African countries in their quest for agricultural transformation and sustained growth. 

This study has some limitations related to the timeframe and methodological approach. The 12-year period, 

constrained by data availability, is insufficient to draw definitive conclusions regarding the institutional effect. A 

longer timeframe would be required for a more thorough investigation of the impact of institutional quality. 

Moreover, the use of an alternative model to the linear regression applied may yield different results. 
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A1. Test of endogeneity (Legal contract enforcement). 

Dependent Variable: CEYIELD 
Method: Panel Least Squares 

Sample: 2000 2011 
Cross-sections included: 49 

Total panel (balanced) observations: 588 

Variables Coef Std. Error t-Statistic Prob 

C 2488.530 287.51160 8.655408 0.0000 
Residual of legal contract enforcement  -42.43487 38.13629 -1.112716 0.2663 
Impartial Public Administration -65.18415 38.67823 -1.685293 0.0925 
Justice independence 43.26562 50.90344 0.849955 0.3957 
Property Rights -17.91980 31.59123 -0.567240 0.5708 
R&D Spending 0.561016 0.213901 2.622778 0.0090 

Effects Specification 

Cross-section fixed (dummy variables) 
Period fixed (dummy variables) 

Root MSE  
Mean dependent var  
S.D. dependent var    
Akaike info criterion   
Schwarz criterion  
Hannan-Quinn criter  
Durbin-Watson stat     

352.4997 
2416.098 
1438.798 
14.78907 
15.27289 
14.97758 
0.830139 

R-squared 
Adjusted R-squared 
Sum squared resid 

Log likelihood 
F-statistic 

Prob(F-statistic) 

0.939875 
0.932517 
373.7633 
73062564 
127.7423 
0.000000 

 

Note: *, **, *** significant indices at 10%, 5% and 1% respectively 

 

 

A2. Test of endogeneity (Impartial Public Administration). 

Dependent Variable: CEYIELD 
Method: Panel Least Squares 

Sample: 2000 2011 
Cross-sections included: 49 

Total panel (balanced) observations: 588 

Variables Coef Std. Error t-Statistic Prob 

C 2325.114 260.5333 8.924438 0.0000 
Residual impartial Public Administration -64.59905 38.61281 -1.672995 0.0949 
Legal contract enforcement -33.98516 37.87533 -0.897290 0.3700 
Justice independence 28.15759 49.84236 0.564933 0.5724 
Property Rights -8.848961 32.73617 -0.270311 0.7870 
R&D Spending 0.551597 0.212805 2.592030 0.0098 

Effects Specification 

Cross-section fixed (dummy variables) 
Period fixed (dummy variables) 

Root MSE  
Mean dependent var  
S.D. dependent var    
Akaike info criterion   
Schwarz criterion  
Hannan-Quinn criter  
Durbin-Watson stat     

352.4997 
2416.098 
1438.798 
14.78907 
15.27289 
14.97758 
0.830139 

R-squared 
Adjusted R-squared 
Sum squared resid 

Log likelihood 
F-statistic 

Prob(F-statistic) 

0.939875 
0.932517 
373.7633 
73062564 
127.7423 
0.000000 

 

Note: *, **, *** significant indices at 10%, 5% and 1% respectively 



Tovilode and Moon                                           Journal of Economic Analysis 2025 4 (2) 36-53 

49 
 

A3. Test of endogeneity (R&D Spending). 

Dependent Variable: CEYIELD 
Method: Panel Least Squares 

Sample: 2000 2011 
Cross-sections included: 49 

Total panel (balanced) observations: 588 

Variables Coef Std. Error t-Statistic Prob 

C 2397.459 329.9832 7.265398 0.0000 
Residual R&D Spending 0.578073 0.213306 2.710071 0.1169 
Legal contract enforcement -17.59111 39.24931 -0.448189 0.6542 
Justice independence 113.2307 57.71874 1.961767 0.0503 
Property Rights -18.77168 33.02938 -0.568333 0.5701 
Impartial Public Administration -80.88155 39.48320 -2.048506 0.0410 

Effects Specification 

Cross-section fixed (dummy variables) 
Period fixed (dummy variables) 

Root MSE  
Mean dependent var  
S.D. dependent var    
Akaike info criterion   
Schwarz criterion  
Hannan-Quinn criter  
Durbin-Watson stat     

352.4997 
2416.098 
1438.798 
14.78907 
15.27289 
14.97758 
0.830139 

R-squared 
Adjusted R-squared 
Sum squared resid 

Log likelihood 
F-statistic 

Prob(F-statistic) 

0.939875 
0.932517 
373.7633 
73062564 
127.7423 
0.000000 

 

Note: *, **, *** significant indices at 10%, 5% and 1% respectively 

 

 

A4. Test of endogeneity (Property Right). 

Dependent Variable: CEYIELD 
Method: Panel Least Squares 

Sample: 2000 2011 
Cross-sections included: 49 

Total panel (balanced) observations: 588 

Variables Coef Std. Error t-Statistic Prob 

C 2588.668 313.9075 8.246595 0.0000 
Residual property Rights -12.78696 32.88305 -0.388862 0.6975 
Legal contract enforcement -43.20278 37.50146 -1.152029 0.2498 
Justice independence 38.27465 46.85905 0.816804 0.4144 
impartial Public Administration -65.02980 38.73712 -1.678747 0.0938 
R&D Spending 0.578688 0.213363 2.712219 0.0069 

Effects Specification 

Cross-section fixed (dummy variables) 
Period fixed (dummy variables) 

Root MSE  
Mean dependent var   
S.D. dependent var    
Akaike info criterion   
Schwarz criterion  
Hannan-Quinn criter  
Durbin-Watson stat     

352.4997 
2416.098 
1438.798 
14.78907 
15.27289 
14.97758 
0.830139 

R-squared 
Adjusted R-squared 
Sum squared resid 

Log likelihood 
F-statistic 

Prob(F-statistic) 

0.939875 
0.932517 
373.7633 
73062564 
127.7423 
0.000000 

 

Note: *, **, *** significant indices at 10%, 5% and 1% respectively 
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A5. Test of endogeneity (Justice independence). 

Dependent Variable: CEYIELD 
Method: Panel Least Squares 

Sample: 2000 2011 
Cross-sections included: 49 

Total panel (balanced) observations: 588 

Variables Coef Std. Error t-Statistic Prob 

C 2762.161 263.9503 10.46470 0.0000 
Residual Justice independence 44.36999 50.86814 0.872255 0.3835 
Legal contract enforcement -41.98737 38.15298 -1.100500 0.2716 
Property Rights -3.609417 30.25523 -0.119299 0.9051 
impartial Public Administration -58.07132 37.83314 -1.534933 0.1254 
R&D Spending 0.569515 0.213158 2.671795 0.0078 

Effects Specification 

Cross-section fixed (dummy variables) 
Period fixed (dummy variables) 

Root MSE  
Mean dependent var  
S.D. dependent var    
Akaike info criterion   
Schwarz criterion  
Hannan-Quinn criter  
Durbin-Watson stat     

352.4997 
2416.098 
1438.798 
14.78907 
15.27289 
14.97758 
0.830139 

R-squared 
Adjusted R-squared 
Sum squared resid 

Log likelihood 
F-statistic 

Prob(F-statistic) 

0.939875 
0.932517 
373.7633 
73062564 
127.7423 
0.000000 

 

Note: *, **, *** significant indices at 10%, 5% and 1% respectively 
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