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			Abstract | Apart- from providing food to the massive population, agriculture sector contributes a big share to South Asian GDP and it also provides employment to the fast-growing population. Examining the sources of agriculture productivity has not attained much importance related to SAARC countries. Moreover, the studies on the role of agriculture productivity in case of the South Asian region are limited to individual countries. Due to the important role of agriculture productivity in the world’s economy, it is imperative to analyze the sources of agriculture productivity of the SAARC countries. This endeavor examines the impact of financial development on agricultural productivity in case of SAARC countries for the period of 1996 to 2019. Moreover, this study introduces trade openness, human capital, and income as important control variables of agriculture value-added. To serve this purpose, this study utilizes CS-ARDL approach. The results of long-run estimates show that financial development, income, trade openness and human capital are important factors explaining agricultural productivity. Moreover, the study finds an inverted-U shaped nexus between financial development and agriculture productivity. The results of this study have great policy implications for SAARC countries.
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			Introduction

			Since ancient times agriculture has played a prominent role in the development of human societies. It was a precursor to the advent of human civilization. Whether, it was in the shape of Indus valley civilization, Egyptian Civilization, Mesopotamian civilization, Aztec civilization, and so on so forth. Moreover, the industrial revolution became possible in Western Europe after advancements in the agriculture sector and due to trade openness (Shafaeddin, 1998). Now they were able to get ample agricultural produce by using less amount of labour. This not only ensured ample food supply to the masses but also ensured the allocation of remaining agriculture-free raw labour and Human capital for other sectors (UNCTAD, 2015). Even today in many developing countries agriculture still holds a central position in their economies, Particularly in South Asian countries. Which holds 1.84 billion of the Global population (World Bank, 2019). Apart- from Providing Food to this massive population, the Agriculture sector also contributes a big share to South Asian Gross Domestic Product and it also provides employment to the fast-growing population. As in South Asia share of Agriculture is 18 percent in 2016 and accommodated 44% of the Labour force (FAO, 2020). Over timeshare of the Agriculture sector in GDP and employment has declined. As in 2003, Agriculture’s share in south Asian GDP decreased from 23% in 2000 to 19% in 2017 Moreover, during the last two decades, the average growth rate of agriculture is 3.2% for South Asian countries (Liu et al., 2020). Nevertheless, the fall in agriculture growth rate does not imply a decline in overall agriculture productivity. Among others, one reason is that the share of agriculture in the economy declines as economies grew (Apostolidou et al., 2015). Over time the cereal crops and cash crops have grown. Among cereal crops, rice has grown at the rate of 1.1%, Wheat by 1.4%, maize by 2.5%, and sweet potatoes by 3.2% (FAO, 2020). Moreover, growth in livestock and cash crops has also occurred in South Asia. Also, the agriculture sector contributes to agriculture-based industries in south Asian countries. Thus, agriculture can be regarded as the backbone of developing countries, butmany factors impacting agriculture and overall population ranging from market volatility, natural disasters in the shape of floods, pest attacks, disease storms, and weather variability affecting agriculture. And in case of the poor performance of agriculture the population faces poor health, undernutrition, poor cognitive development, and limited adaptation to new technologies (UNCTAD, 2015), and since developing countries industry is also mostly agriculture-based so poor performance of agriculture could also lead to underemployment and overall poor performance of the whole economy. The problem of malnourishment is particularly severe in South Asia as nearly half of the world’s malnourished people live in the south, where agriculture is the main source of livelihood (Pandey et al., 2016). Hence, there is a need to analyze factors affecting the agriculture sector. Literature has identified several factors affecting agriculture productivity, ranging from climatic and weather variability, human capital, GDP (per Capita), trade openness, terms of trade. However, financial development as a determinant of agriculture productivity has been received less importance. Financial development not only enablesa farmer to adopt better technology but also could enable him to purchase high yield varieties, Fertilizer, and also help to use existing technologies and capital efficiently. Financial Development could also provide a buffer to farmers against the price and market volatility and natural calamities.

			This study aims to identify the sources of agriculture productivity in the case of SAARC countries from 1996 to 2019. Moreover, this study introduces trade openness, human capital, and income as important control variables of agriculture value-added. 

			Materials and Methods

			On the role of agriculture productivity, extensive research is carried out. The bulk of literature is agreed on the positive role of agriculture productivity in affecting economic growth and development (Apostolidou et al., 2015; Awokuse and Xie, 2015; Bulagi et al., 2015). Moreover, a bulk of research is carried out to assess agriculture productivity. Anik et al. (2017) and Sujan et al. (2011) in case of four south Asian countries, Rahman and Anik (2020) in case of Bangladesh, Tripathi (2010), and Emerick (2018) in case of India, Kapri and Ghimire (2020) in case of Nepal and Yamamoto et al. (2019) in case of Indonesia estimates agriculture productivity. Moreover, in the existing literature, several studies are carried out to find out the possible factors of agriculture productivity (Adetutu and Ajayi, 2020; Nakano and Magezi, 2020; Gottlieb and Grobovšek, 2019; Wang et al., 2019). Literature has identified several factors affecting agriculture productivity, ranging from climatic and weather variability, human capital, GDP (per Capita), trade openness, terms of trade. The literature on the factors of agriculture productivity can be classified into three major groups of studies. The first group has identified income, industrialization, and urbanization as important determinants of agriculture productivity. These studies include Enu and Attah-Obeng (2013), Jiang and Li (2016) and Zakaria et al. (2019). The second group of studies considered human capital as an important factor responsible for agriculture productivity (Ndour, 2017; Aniket al., 2017).

			The third group of studies introduces certain other factors such as trade, knowledge spillovers, and institutional quality (Fleming and Abler, 2013). Further, financial development is also considered an important determinant of productivity (Zakaria et al., 2019; Ssozi et al., 2019). Zakaria et al. (2019) investigate the role of financial development on agriculture productivity in South Asia countries from 1973 to 2015. Using the fully modified OLS (FMOLS) technique, the authors found that there is a nonlinear nexus between FD and agricultural productivity. Similarly, Ahmad et al. (2015) reported of Pakistan analyzed the FD - productivity nexus. Using Cobb Douglas production function, the authors found that financial deepness is important for agriculture productivity. Narayan (2016) analyzed the role of FD in affecting agriculture productivity of India. Performing mediation analysis, the author found that financial development through an increase in agriculture credit provides a base for raising agriculture productivity. In the study of Anthony (2010), the agriculture credit-led growth in Nigeria has been studied. The findings of the study show that agriculture credit positively affects growth. Akram et al. (2013) examine the role of agriculture credit in affecting agriculture productivity related to Pakistan. Using the Frontier production function method, the authors conclude that agriculture credit is an important factor in affecting agriculture productivity. 

			To sum up, in the existing literature, several factors are identified as responsible for agriculture productivity growth. However, examining the sources of agriculture productivity has not attained much importance related to SAARC countries. Moreover, the studies on the role of agriculture productivity in case of the South Asian region are limited to individual countries. Due to the important role of agriculture productivity in the world’s economy, it is imperative to analyze the sources of agriculture productivity of the SAARC countries. Further, the role of financial development in affecting agriculture productivity has not gained much importance from the authors. This study fills the gap in the existing literature by analyzing the role of financial development in affecting agriculture productivity, which has great policy implications for SAARC countries. Furthermore, this endeavor contributes to the literature by introducing the nonlinear term of financial development, which has significant policy implications.

			Data and model specification

			Model construction: This paper examines the sources of agriculture productivity by looking at the role of income level, trade openness, and human capital. Based on the theoretical framework, the general form of AP function is given as follows:

			[image: ]

			In Equation 1, i is for each province such as i= 1, ….N and t is for period from 1996-2019. Similarly, the empirical specification is given in Equation 3 as following:

			[image: ]

			This study uses financial development (FD), financial development square (FDS), income level (INC), human capital (HC), and trade openness (TO) as main independent variables and agriculture productivity (AP) is the dependent variable. A positive impact of FD on agriculture productivity is expected because an easy provision of credit to the farmers enables them to boost their productivity. In the existing literature, several authors argue that FD has a positive impact on agriculture productivity (Ahmad et al., 2015; Narayan, 2016; Zakaria et al., 2019; Ssozi et al., 2019). Following Fleming and Abler (2013), trade openness has been included in the empirical model of agriculture productivity. A positive impact of trade openness on agriculture productivity is expected since trade openness produced encouraging effects on the agriculture sector by enhancing its technological level. Moreover, trade openness through competition improves productivity and efficiency within the agriculture sector and hence, expands the productivity of agriculture goods. Following Enu and Attah-Obeng (2013), Jiang and Li (2016), Zakaria et al. (2019) and Nakano and Magezi (2020), income as additional explanatory variable is included in the empirical model of agriculture productivity. A positive impact of income on agricultural productivity is expected because higher-income enables farmers to adopt modern technologies and inputs that in turn affect agricultural productivity. Following Ndour (2017) and Anik et al. (2017), human capital as a core explanatory variable is included in the empirical model of agriculture productivity. The existing literature considered human capital as an important factor responsible for agriculture productivity. The main source of data is World Development Indicators (WDI).

			Estimation strategy 

			Cross-section dependence (CSD) and slope homogeneity tests: Cross-sectional dependency is one of the most threatening problems of panel data. The traditional techniques of cointegration and unit root provide biased results in the presence of CSD and slope heterogeneity (Pesaran, 2007). To deal with panel data, it is imperative to test slope homogeneity and cross-sectional independence assumptions. The Pesaran (2015) CSD statistic equation is written as:

			[image: ]

			In Equation 3, the pair-wise correlation coefficient is denoted by ̂͞ρ. Similarly, the slope homogeneity notion is tested by means of Pesaran et al. (2008) test. The test is superior to other heterrgenuity tests due to its power to deal with CSD. Moreover, the test is applicable to a large sample size. The statistic for testing slope homogeneity is given by the following equations. 

			[image: ]

			Panel unit root test 

			This study uses CIPS and Bai and Carrion-i-Silvestre (2009) unit root tests to check the order of integration of variables. The CIPS test uses cross-section averages of first difference and lagged for each observation utilizes ADF regression (Dong et al., 2018). The empirical equation of cross-section augmented Dickey-Fuller (CDF) is written as:

			[image: ]

			Panel cointegration approach

			This study applies Westerlund and Edgerton’s (2008) panel cointegration test. The test has the ability to compute the speed at which long-run equilibrium is restored. This test is important due to the fact that it deals with CSD and slope heterogeneity (Kapetanios et al., 2011). The test equation is written as:

			

			[image: ]

			In Equation 8, DMit= 1(t >Ti) with Ti shows structural breaks for cross-section i and zit follows an I(1) process. 

			The CS-ARDL approach for long run estimates

			To estimate the long-run estimation, this study uses CS-ARDL approach. The approach is superior to other approaches due to the fact that it deals with endogeneity, small sample bias error and CSD (Chudik and Pesaran, 2015). The specification for CS-ARDL is given as:

			[image: ]

			Where; ͞Zt= (Δ͞APl,t͞Wt) contain cross-section averages and explanatory variables are included in Wit = (FDit, FDSit, INCit, TOit, HCit). 

			Results and Discussion

			The results of the CSD test show that all variables are cross-sectionally dependent. These results show that SAARC countries are dependent on each other. A shock in one of the variables in one of the SAARC countries has implications for the same variable in other counties. Hence, the economic shocks in one country affect other countries. Moreover, the slope heterogeneity problem in model 1 is also evident (see Table 1). The results of both unit root tests show that the variables are mixed order of integration (see Tables 2 and 3).

			Table 1: Cross-section dependence and slop homogeneity analysis.

			
				
					
					
				
				
					
							
							Pesaran (2015) CSD Test

						
					

					
							
							Variables

						
							
							CSD-Statistic

						
					

					
							
							AP

						
							
							85.54***

						
					

					
							
							FD

						
							
							84.73***

						
					

					
							
							INC

						
							
							92.08**

						
					

					
							
							HC

						
							
							77.71***

						
					

					
							
							TO

						
							
							81.64***

						
					

					
							
							Pesaran and Yamagata (2008) slope homogeneity test 

						
					

					
							
							̃Δ

						
							
							16.53***

						
					

					
							
							̃Δ Adjusted

						
							
							16.01***

						
					

				
			

			Note: ***, **, * denote significance level at 1%, 5% and 10%.

			The results of Westerlund and Edgerton’s (2008)  show that there is long-run cointegration between agriculture productivity, financial development, income, human capital and trade openness. The long-run cointegration between variables in model 1 is evident from the significant test statistics at level and regime shift. 

			Table 2: Panel unit root analysis (Pesaran, 2007).

			
				
					
					
					
					
					
					
				
				
					
							
							Variables

						
							
							Level

						
							
							First difference

						
							
							Integration order 

						
					

					
							
							Constant

						
							
							Constant and trend

						
							
							Constant

						
							
							Constant and trend

						
					

					
							
							AP

						
							
							-1.813

						
							
							-1.863

						
							
							-4.092***

						
							
							-4.711***

						
							
							I(1)

						
					

					
							
							FD

						
							
							-1.412

						
							
							-1.872

						
							
							-3.287***

						
							
							-4.191***

						
							
							I(1)

						
					

					
							
							INC

						
							
							-3.154***

						
							
							-3.652***

						
							
							---

						
							
							---

						
							
							I(0)

						
					

					
							
							HC

						
							
							-1.021

						
							
							-1.329

						
							
							-4.713***

						
							
							-4.092***

						
							
							I(1)

						
					

					
							
							TO

						
							
							-4.734***

						
							
							-4.118***

						
							
							---

						
							
							---

						
							
							I(0)

						
					

				
			

			Note: ***, **, * denote significance level at 1%, 5% and 10%.

			Table 3: Results of Bai and Carrion-i-Silvestre (2009) unit root test.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Variables

						
							
							Level

						
							
							First Difference

						
							
							Integration order for variables

						
					

					
							
							Z

						
							
							Pm

						
							
							P

						
							
							Z

						
							
							Pm

						
							
							P

						
					

					
							
							AP

						
							
							-2.48***

						
							
							3.37***

						
							
							76.23***

						
							
							-

						
							
							-

						
							
							-

						
							
							I(0)

						
					

					
							
							FD

						
							
							-0.432

						
							
							-2.03**

						
							
							22.52

						
							
							-3.43***

						
							
							47.15***

						
							
							343.22***

						
							
							I(1)

						
					

					
							
							INC

						
							
							-0.35

						
							
							-1.89**

						
							
							32.38

						
							
							-3.74***

						
							
							38.26***

						
							
							411.25***

						
							
							I(1)

						
					

					
							
							HC

						
							
							-2.51***

						
							
							1.98***

						
							
							47.49***

						
							
							-

						
							
							-

						
							
							-

						
							
							I(0)

						
					

					
							
							TO

						
							
							-1.61*

						
							
							0.35

						
							
							37.13*

						
							
							-

						
							
							-

						
							
							-

						
							
							I(0)

						
					

				
			

			***, **, * denote significance level at 1%, 5% and 10%.

			Hence, the regime shift does not change the cointegration between variables. The cointegration results are provided in Table 4.

			Table 4: Cointegration analysis with structural breaks.

			
				
					
					
					
				
				
					
							
							
							τn

						
							
							φn

						
					

					
							
							Level Shift

						
							
							-2.717***

						
							
							-4.119***

						
					

					
							
							Regime Shift

						
							
							-1.832*

						
							
							-3.249***

						
					

				
			

			Note: *** and * denote significance level at p < 0.01 and 0.10. 

			Table 5: CS-ARDL long-run and short-run empirical analysis.

			
				
					
					
					
				
				
					
							
							Variables

						
							
							Long run coefficients

						
							
							Short-run coefficients

						
					

					
							
							FD

						
							
							0.812** (0.467)

						
							
							0.558* (0.429)

						
					

					
							
							FDS

						
							
							0.085*** (0.028)

						
							
							0.104*** (0.031)

						
					

					
							
							INC

						
							
							0.093* (0.027)

						
							
							0.053* (0.029)

						
					

					
							
							HC

						
							
							0.082* (0.051)

						
							
							0.041* (0.031)

						
					

					
							
							TO

						
							
							0.061** (0.031)

						
							
							-0.019** (0.009)

						
					

					
							
							ECM (-1)

						
							
							---

						
							
							0.995*** (0.051)

						
					

				
			

			Note: ***, **, * denote significance level at 1%, 5% and 10%.

			For estimating long-run coefficients, a robust CS-ARDL method is applied. The method is superior to other methods due to its applicability to the model with slope heterogeneity, unobserved common factors, endogeneity, and cross-section dependence among variables (Pesaran and Tosetti, 2011). The issue of cross-section dependence is tackled via cross-section averages in the model (Chudik and Pesaran, 2015). Table 5 shows the results of long-run estimates provided by CS-ARDL approach. The long-run elasticities of financial development, income, human capital, and trade openness are 0.983%, 0.071, 0.071%, are 0.052 respectively. Table 5 reveals numerous eye-catching results. First, the positive coefficient of FD and the negative significant coefficient of FDS confirm that there is a nonlinear relationship between financial development and agriculture productivity i.e. inverted-U shaped. The negative and significant lagged error correction term confirms convergence to long-run equilibrium. In the short run, the inverted-U shaped association between financial development and agriculture productivity is confirmed. The positive coefficient of FD in the long run supports the earlier findings of Ahmad et al. (2015), Narayan (2016), Zakaria et al. (2019) and Ssozi et al. (2019). Moreover, in the short run, income, human capital, and trade openness are important factors in affecting agriculture productivity. In the long run trade openness positively affects agriculture value-added, which support the earlier finding of Fleming and Abler (2013). Trade openness produced encouraging effects on the agriculture sector by enhancing its technological level. Moreover, trade openness through competition improves productivity and efficiency within the agriculture sector and hence, expands the productivity of agriculture goods. It is evident that human capital is positively related with agriculture productivity in the long run, which support the earlier findings of Ndour (2017) and Anik et al. (2017). Human capital is considered as an important factor responsible for agriculture productivity. Further, the coefficient of income is positive and significant, which implies that income as an important variable in improvement of agriculture productivity. Higher-income enables farmers to adopt modern technologies and inputs that in turn affect agricultural productivity. These results are parallel with the findings of Enu and Attah-Obeng (2013), Jiang and Li (2016), Zakaria et al. (2019) and Nakano and Magezi (2020). Overall, the results also support the findings of Rahmanand Anik (2020), Tripathi (2010), Emerick (2018), Kapri and Ghimire (2020) and Yamamoto (2019). These studies have investigated the factors of agriculture productivity in different SAARC countries. Hence, the findings of the present study greatly relate to other SAARC conclusions.

			Conclusions and Recommendations

			This study examines the impact of financial development on agriculture value-added in terms of the SAARC countries. Moreover, this study introduces trade openness, human capital, and income as important factors of agriculture value-added. To serve this purpose, this study utilizes advanced econometric methodology. This study applies Westerlund and Edgerton’s panel cointegration test. The test can compute the speed at which long-run equilibrium is restored. To estimate the long-run estimation, CS-ARDL approach is used. The results of CSD test show that all variables are cross-sectionally dependent. These results show that SAARC countries are dependent on each other. A shock in one of the variables in one of the SAARC countries has implications for the same variable in other counties. Hence, the economic shocks in one country affect other countries. The results of cointegration test show that there is long-run cointegration between agriculture productivity, financial development, income, human capital and trade openness. The results of long-run estimates show that financial development, income, human capital, and trade openness are important factors explaining agriculture value-added. The positive coefficient of FD and the negative significant coefficient of FDS confirm that there is a nonlinear relationship between FD and agriculture productivity, i.e., inverted-U shaped.

			The results of this study have significant policy implications for the SAARC countries. It is suggested that SAARC countries should make the financial system more friendly to farmers. Since, majority of the formers are poor and they have limited access to financial products. Strong financial system will enable them to adopt better technology and could enable them to purchase high yield varieties, fertilizer. A strong financial system provides a buffer to farmers against the price and market volatility and natural calamities. Moreover, the SAARC countries should focus more on their human capital. Developed human capital will enable the formers to use the existing technologies and capital efficiently.

			Novelty Statement

			This study fills the gap in the existing literature by analyzing the role of financial development in affecting agriculture productivity, which has great policy implications for SAARC countries.
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averages. CPS written below is obtained from CDIF as:
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Abstract | Apart- from providing food to the massive population, agriculture sector contributes a big share to
South Asian GDP and it also provides employment to the fast-growing population. Examining the sources
of agriculture productivity has not attained much importance related to SAARC countries. Moreover, the
studies on the role of agriculture productivity in case of the South Asian region are limited to individual
countries. Due to the important role of agriculture productivity in the world’s economy, it is imperative to
analyze the sources of agriculture productivity of the SAARC countries. This endeavor examines the impact
of financial development on agricultural productivity in case of SAARC countries for the period of 1996
to 2019. Moreover, this study introduces trade openness, human capital, and income as important control
variables of agriculture value-added. To serve this purpose, this study utilizes CS-ARDL approach. The
results of long-run estimates show that financial development, income, trade openness and human capital
are important factors explaining agricultural productivity. Moreover, the study finds an inverted-U shaped
nexus between financial development and agriculture productivity. The results of this study have great policy
implications for SAARC countries.
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Introduction by using less amount of labour. This not only ensured
ample food supply to the masses but also ensured the
allocation of remaining agriculture-free rawlabourand
Human capital for other sectors (UNCTAD, 2015).
Even today in many developing countries agriculture

Since ancient times agriculture has played a
prominent role in the development of human
societies. It was a precursor to the advent of human

civilization. Whether,itwas in the shape of Indus valley
civilization, Egyptian Civilization, Mesopotamian
civilization, Aztec civilization, and so on so forth.
Moreover, the industrial revolution became possible in
Western Europe after advancements in the agriculture
sector and due to trade openness (Shafaeddin, 1998).
Now they were able to get ample agricultural produce

still holds a central position in their economies,
Particularly in South Asian countries. Which holds
1.84 billion of the Global population (World Bank,
2019). Apart- from Providing Food to this massive
population, the Agriculture sector also contributes a
big share to South Asian Gross Domestic Product
and it also provides employment to the fast-growing
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