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Abstract: 

One of the major unresolved research issues in agriculture is the question as to whether 

agricultural investments still a promoter of economic growth at the regional and local levels.  

The concern is not with the agricultural benefits, principally measured as food security, but 

whether there are additional development benefits from these investments.  In this paper, we 

have developed a new approach to study the impact of agricultural investment on economic 

growth. By taking the case of China, this study is based on the Auto-Regressive Distributive 

Lags (ARDL) approach that is proposed by Pesaran et al (2002). The empirical estimate 

yields interesting results. In the short and long terms, agricultural investment has a positive 

effect on economic growth. The findings of this research have important implications for 

further policy designs that seek to maintain the agricultural sector in China in the future. 
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1. Introduction 

It is common knowledge that developing countries are characterized by low per capita 

income, but this indicator, it is not enough to analyze the phenomenon of underdevelopment 

and economic development. The agricultural sector dominates the majority of economic 

activity in developing countries. As opposed to developed countries, where, according to their 

structural nature, agriculture contributes to economic development as an ongoing process of 

improving the standard of living of the population.  

Throughout economic history, there has not been a single country that has been transformed 

from economic stagnation to the starting stage without having achieved a significant amount 

of improvement in agricultural production. 

Agriculture is the first economic activity without which life cannot exist. It is also responsible 

for supplying the population of other non-agricultural economies with food and clothing, as 

well as supplying other sectors with much of the production materials, such as capital, raw 

materials, and human materials, so their backwardness limits the progress of other economic 

sectors. 

There are many indicators and economic criteria that are used to judge the efficiency 

of the performance of the agricultural sector, which depends mainly on the value of GDP and 

investments. In this context, agricultural investment is one of the most important means of 

agricultural development. It is considered the main basis for increasing production and 

income and creating new job opportunities. The success of the agricultural development 

process depends on its ability to increase the volume of agricultural investments available and 

distribute them among different programs to achieve the highest efficiency possible.  

Agricultural investment is the use of available agricultural production factors of land, 

labor, agricultural fertilizers, capital, tractors, and other agricultural machinery .., and its 

operation with the aim of producing agricultural products to meet the needs of consumers and 

to obtain the best possible results. 

This research makes several important contributions to the literature. First, there is no 

studies test empirically the impact of agricultural investment and economic growth in China. 

Second, all studies that look into the nexus between agricultural investment and economic 

growth used gross fixed capital formation (GFCF), in our study, we will use a set of variables 



that can express agricultural investment to facilitate research in this area, because obtaining 

the variable of GFCF in the agricultural sector takes more time and very difficult to have it 

especially in the site internet. Third, we will reconsider the role of the agricultural sector on 

economic growth, especially in the case of China. Finally, this paper puts some innovates 

policymakers to stimulate economic growth through agricultural investment.  

The paper is organized as follows. The next section briefly describes the agricultural 

sector context in China. Section 3 presents a review of the literature related to the impact of 

agricultural, domestic investment and the diversification of domestic investment on economic 

growth. In Section 4 we describe the sample, the data, and the empirical strategy. In Section 5 

we present the results of the study and Section 6 concludes. 

2. Background 

The share of agriculture in the Chinese economy has been declining steadily since the 

beginning of the 1960s. In 2017, it accounted for 7.91% of GDP (as against 23.17% in 1960 

and 38.98% in 1962) and 16, 44% of jobs (compared to 82% in 1962).  

 

China has experienced rapid urbanization in recent decades. The share of the rural 

population increased from 83.79% in 1960 to 42.04% in 2017. It is expected to fall to 38% by 

2022.  
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Chinese farms are very small: the average size ranges from 0.15 hectares (Zhejiang) to 

2.7 hectares (Heilongjiang) with a national average of 0.6 hectares (Figure 13). In addition, 

they are usually broken up into parcels distant from each other. 

 

In areas near Beijing (Hebei, Shandong, Henan), farmers consider that a farm is 

important when it exceeds three hectares. On the other hand, the big farms exceed seven 

hectares in the far north-east of China (Heilongjiang, Jilin, Liaoning). 

The average farm size has been 0.70 hectares just after de-collectivization. It had 

fallen to 0.55 hectares in 2000 because of the growing number of rural households. It has been 

rising since farmers could rent their land (the average was 0.60 hectares in 2010). 

3. Literature Survey 

3.1.Agricultural and economic growth 

Gardner (2003) used a sample of 52 developing economies, the results pointed out the 

absence of a significant impact of agriculture on economic growth. However, Tiffin and Irz 
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(2006) applied the cointegration technique and Granger causality tests for a sample of 85 

economies. Their results revealed that agricultural Granger causes income for in the 

developing economies, while in the developed economies, the direction of causality is not 

specified. 

Katircioglu (2006) examined the nexus between agriculture and income for the case of 

North Cyprus by applying the cointegration technique and the Granger causality test over the 

period 1975-2002. The insights pointed out that the presence of long-run bidirectional 

causality between agricultural output and economic growth. Also, the results suggested that 

agriculture has a significant influence on the economic sphere although North Cyprus 

economy suffers from several political problems. 

Awokuse (2009) investigated the effect of agriculture as a determinant factor of 

economic growth for a sample of 15 developing and transition countries through the use of the 

ARDL bounds testing approach. The empirical findings reported that agriculture significantly 

considered as a driving force of economic growth. 

Chabbi (2010) investigated the impact of agriculture on economic growth for the 

Tunisian economy during the period 1961-2007 by applying the Johansen’s multivariate 

approach. The findings revealed that agriculture plays a key role as a determinant factor of 

economic growth. 

Bakari and Mabrouki (2018) studied the impact of the agriculture trade on economic 

for the case of North Africa over the period 1982-2016 by applying the correlation analysis 

and the static gravity model. The findings reported that agricultural trade has a positive 

correlation with GDP. However, agricultural exports and gross domestic product have a weak 

correlation. Furthermore, the findings of the static gravity model pointed out that agricultural 

export exert a positive effect on GDP. While agricultural imports have no significant effect on 

GDP. This implies that the agricultural exports are a determinant factor of economic growth 

in North Africa Countries. 

3.2.The impact of Investment on economic growth 

Omri and Kahouli (2014) examined the nexus between domestic investment and economic 

growth for 13 MENA Countries for the period 1990 – 2010. By using the Generalized Method 



of Moments (GMM), they have found that there is a positive bidirectional causality 

relationship between domestic investment and economic growth. 

Keho (2017) found that there is a positive bidirectional causality relationship between 

domestic investment and economic growth in short and long terms in the case of Cote 

D’Ivoire during the period 1965 and 2014. He used as methods ARDL model and Granger 

causality tests. 

Adams et al (2017) discovered that domestic investment has a positive effect on 

Nigerian economic growth in the long run by using the ARDL Model. 

Bakari (2017) studied the impact of domestic investment on economic growth in 

Malaise by using the Granger causality, Johansen cointegration test and error correction 

model for the period 1960–2015. He found that there is a positive effect of the domestic 

investment on economic in the long run. He explained these results by the stability of the 

countries' social and economic policies, by the strong technological development, by the good 

infrastructure and by the encouragements that facilitate all the procedures of investing. 

Bakari (2018) employed cointegration analysis and VECM to analyze the impact of 

domestic investment on economic growth of Algeria between 1969 and 2015. His findings 

show that economic growth is negatively affected by domestic investment in the long run. 

However, in the short run, he found that domestic investment causes economic growth. Bakari 

(2018) concluded that domestic investment is a fount of economic growth for Algeria, but it 

languishes from various issues that are returned to the miserable management and the feeble 

strategy for investment and sustainable development, take to the occurrence of this long-term 

negative effect. 

Bakari et al (2018) applied the same methodology in the case of Nigeria for the period 

1981 – 2015. They found that there is no relationship between domestic investment and 

economic growth in the long run and in the short run. They concluded that among the reasons 

that impede the effectiveness of domestic investments to be a factor of economic growth in 

Nigeria are the instability of economic and social policies, the mismanagement of natural 

resources, corruption, terrorism, weakness of the human capital. 

Fakraoui and Bakari (2019) applied a VECM for India for the period 1960–2017. 

Their results provide en evidence that there is no relationship between domestic investment 



and economic in both short run and long run. They wrapped up as a conclusion during this 

considerable period that domestic investment is not seen as a source for economic growth in 

India because it bore a lot of obstacles and unsuitable economic strategy. 

3.3.The impact of investment in different sectors on economic growth 

Herrerias (2010) looked for the causal relationship between industrial investments on 

economic growth in China for the period 1964 - 2004. He found that industrial investment has 

a positive effect on economic growth in the long run. In the short run, there is no relationship 

between industrial investment and economic growth. 

Babatunde et al (2012) investigated the relationship between infrastructure investment 

and economic growth in Nigeria for the period 1970 - 2010. They concluded that there is a 

positive relationship between infrastructure investment and economic growth. 

Younis (2014) inspected the relationship between investment in infrastructure and 

economic growth in Pakistan. By applying the vector error correction model (VECM), the 

empirical results show that there is a negative effect of infrastructure investment on long-term 

economic growth. However, in the short term, the empirical results show that there is no 

effect between the two variables. 

Mbulawa (2017) investigated the impact of investment in infrastructure on economic 

growth of Botswana in the long run. He used VECM and ordinary least squares for the period 

1985 – 2015. He found that investment in infrastructure influence positively economic 

growth. 

Bakari and Abdelhafidh (2018) examined the impact of the structure of agricultural 

investment on economic growth in Tunisia in the long run for the period 1990 – 2016 by 

using the autoregressive distributed lag approach (ARDL). According to their empirical 

results, it has been observed that investments in fruit trees, investment in livestock farming, 

investment in agricultural irrigation and investment in studies, extension and research in the 

agricultural sector have a positive incidence on economic growth. However, they found that 

investment in fishing has a negative impact on economic growth. 

Bakari et al (2018) investigated the impact of domestic investment in the industrial 

sector on economic growth for the Tunisian economy over the period 1969–2015. By using 

Johansen cointegration analysis of VECM and the Granger causality tests, they found that 



industrial domestic investment has a negative effect on economic growth in the long run. In 

the short run, they found that industrial domestic investment causes economic growth. They 

noted as an ending that domestic investment in the industrial sector, thus, is not seen as the 

spring of economic growth in Tunisia during this wide period with a lot of problems, and a 

poor economic strategy. 

3.4. CO2 emission and economic growth  

Minihan and Wu (2014) studied the determinants of CO2 emissions in the European 

agriculture sector by applying the computable general equilibrium (CGE) model. They 

concluded that technological progress and the optimization of the economic structure greatly 

contribute to mitigating CO2 emissions. 

Robaina-Alves and Moutinho (2014) investigated the change in the greenhouse 

emissions of the agriculture sector for the case of the European economies. Their results 

pointed out the significant impact of the emissions on the agriculture sector in these 

economies. 

Tiba and Omri (2016) gave a global snapshot on the nexus between the CO2 emissions 

and economic growth. In this context, Tiba et al. (2015) studied the relationship between CO2 

emissions and economic growth for the case of 24 middle- and high-income economies over 

the period 1990-2011, using the panel simultaneous equations model. And they pointed out 

the existence of bidirectional causality between CO2 emissions and economic growth.  

Hasegawa and Matsuoka (2015) studied the effect of the agricultural production mode 

on CO2 emissions for the case of Indonesia's agricultural sector. Their results reported that 

agriculture production leading to reduced fertilizer use and CO2 emissions in the agricultural 

sector.  

Tendall and Gaillard (2015) investigated the effect of climate change and 

socioeconomic aspects on the agriculture sector for Switzerland. Their findings reported that 

the socioeconomic aspects exert a significant impact on the CO2 emissions of the agriculture 

sector than climate change. 

Liao et al. (2015) treated the level of CO2 emissions of different crops in Sweden's 

agricultural sector through the use of a spatial econometric model. Their highlights reported 

that the carbon intensity of the agricultural sector in different regions was different. 



4. Data, model specification and methodology 

Annual data from the online World Development Indicators of the World Bank collected in 

the period of 1984 -2008 is utilized for China country. Based on these studies, we use the real 

gross domestic product GDP (constant 2010 US$) as a measure of economic growth. Also, we 

use as variables of agricultural investments; agricultural nitrous oxide emissions (thousand 

metric tons of CO2 equivalent), agricultural methane emissions (thousand metric tons of CO2 

equivalent) and Agricultural raw materials imports (constant 2010 US$). Finally, and as 

control variables, we use agricultural land (sq. km). Table 1 defines the variables and the data 

source of each variable. 

<Please Insert Table 1 about here> 

We will commence from the equation below: 

Y =  F ሺKa, Xሻ    and   Y =  A Kaα୧Xα୨     (1) 

The disaggregation of agricultural investment and of control variables drives us to the 

following equation: 

Yt = A ∏ Katα୧Xtα୨୬
୧=ଵ          ሺʹሻ 

Where A shows the level of technology (assumed to be constant) utilized in the 

country. The returns to scale are associated with agricultural investment and control variables 

which are shown by �௜��� �௝ . 

The linearization of equation (2) by a logarithmic transformation leads to equation (3) 

below: 

LogሺYሻt = Log ሺAሻ + ∑ Ƚ୧LogሺKaሻt୬
୧=ଵ + ∑ Ƚ୨LogሺXሻt୬

୧=ଵ        ሺ͵ሻ 

We devise the variable of agricultural investment in three variables which are 

agricultural nitrous oxide emissions (ANOE), agricultural methane emissions (AME) and 



Agricultural raw materials imports (ARMM). However, control variables include only 

agricultural land (AL)1. After devising our variables, our equation takes this forum: LogሺYሻt = Log ሺAሻ + ȽଵLogሺANOEሻt + ȽଶLogሺAMEሻt + ȽଷLogሺARMMሻt + ȽଷLogሺALሻt  (4) 

After having constant technology, the empirical model can be written as follow: LogሺYሻt = Ƚ଴ + ȽଵLogሺANOEሻt + ȽଶLogሺAMEሻt + ȽଷLogሺARMMሻt + ȽଷLogሺALሻt + ɂt  (5) 

We effectuate the ARDL approach of Pesaran et al (2002) because it has several 

assets. It is more proper for inspecting the existence of relationships in small data in the long-

run and in the short-run. Also, the ARDL model allows testing between variables with 

different integration orders (they should not be integrated of order 2). Our empirical plan 

would be established first of all on the determination of the stationary of variables using the 

ADF stationary test. All variables must be stationary in I(0) and I (1) to sustain to the next 

step of applying cointegration analysis.  

Augmented Dickey-Fuller (ADF) unit root test is used to examine the stationary 

properties for the long-run relationship of time series variables. Augmented Dickey-Fuller 

(ADF) test is based on the equation given below: 

∆Yt = Ƚ଴ + ȽଵYt−ଵ + ∑ d୨୩
୨=ଵ ∆Ytj + ɂt                 ሺ6ሻ 

Where; �� is pure white noise error term, Δ is first difference operator, ��  is a time 

series, Ƚ଴ is the constant and k is the optimum numbers of lags of the dependent variable. The 

Augmented Dickey-Fuller (ADF) test determines whether the estimates of coefficients are 

equal to zero. The ADF test provides a cumulative distribution of ADF statistics. 

In the second step, we will assess to experiment with the cointegration between the 

variables of the model by putting into practice the Bounds Test. If the bounds test indicates 

the existence of a cointegration relationship, the third step would be to estimate the 

relationship of equilibrium of long term using the ARDL model. The Fourth step consists to 

determine the relationship in the short run using WALD Test which is included in the ARDL 

Model.  

                                                           
1
  



∆Log ሺYሻt =Ƚ଴ + ∑ Ⱦଵ୧∆Log ሺYሻt−୧୫୧=ଵ + ∑ Ⱦଶ୧∆Log ሺANOEሻt−୧୬୧=଴ + ∑ Ⱦଷ୧∆Log ሺAMEሻt−୧୭୧=଴ +∑ Ⱦସ୧∆Log ሺARMMሻt−୧୮୧=଴ +  ɁଵLog ሺANOEሻt−ଵ + ɁଶLog ሺAMEሻt−ଵ + ɁଷLog ሺARMMሻt−ଵ +ɂt     (7) 

Where Log is the natural logarithm, ∆ indicates the variable in the first difference, Ƚ଴ 

is an intercept, t refers to the time period in years from 1984–2008, and εt is a white-noise 

error term. Lags (m,n,o,p) are determined using the Akaike information criteria (AIC). 

Once Eq. (7) has been estimated, the attendance of a cointegration relationship 

between the variables has to be elaborate by involving the bounds test. Indeed, the 

cointegration test is constructed predominately on the Fisher test (F-stat) for the joint 

significance of the coefficients of the lagged level variables, i.e., H0: Ɂ1 = Ɂ 2 = Ɂ3 = 0, which 

indicates no cointegration, against the alternative H1: Ɂ1 # Ɂ2 # Ɂ3 # 0, which indicates that 

there is integration. After comparing the F-stat value with asymptotic critical value bounds 

calculated by Pesaran et al. (2001), the null hypothesis of no cointegration is rejected when 

the value of the F test protrudes the higher critical bounds value, embroilment that there is a 

cointegration relationship between the elaborated variables. 

In the final step, we will take on diagnostic and stability tests to check the robustness 

and credibility of our empirical finding. 

5. Empirical analysis 

To ascertain the stationary properties we involve Augmented Dickey Fuller (ADF) unit root 

test. Table 2 represents the results of stationary tests. First, this test is applied to the level of 

variables than on their first difference. The results of Table 2 show that all variables are 

stationary at level and at first difference. This means that the series of variables may exhibit a 

valid long-run relationship.  

The ARDL process commences with determining an appropriate lag order in Eq. (7). 

This necessitates achieving the information criteria for selecting the lag-lengths. In this view, 

we utilized the Akaike Information Criterion (AIC). Fig 1 shows that the model ARDL 

(3.3.1.3.3) is the optimal model since it has the lowest AIC criterion. 

Testing of long-run equilibrium relationship through the bounds testing approach put 

in Table 3. The F statistic keeps an asymptotic distribution and null of no cointegration is only 



rejected if calculated F statistic surpasses the upper bound value. Long-run estimates are only 

expressive if a cointegrating relationship dwells among variables. Results of bounds test in 

Table 3 rejects the null hypothesis of no cointegration as F-statistic exceeds upper bounds 

critical values at the 1% level of significance. It denotes that there is a long-run equilibrium 

relationship among the variables. So, we can say that the long-run coefficients and short-run 

dynamics can be estimated as itemized in equation (7).  

Table 4 contains the results of the long run ARDL cointegration for economic growth. 

The long-term equilibrium relation indicates that all variables of agricultural investment and 

control variables have positive elasticities. To check the credibility of the existence of these 

effects in the long term, we must test the significance of the cointegrating long term 

equilibrium relation by the verification of the coefficient of the error correction term (ECT(-

1)). Table 4 reports that the coefficient of the error correction term has a negative coefficient 

(-1.369529) and a probability less than 5% (P-value = 0.0006), in this case, we can say that 

the cointegration equation of long-term equilibrium is significant and there is a long term 

relationship between variables. It manifests that: agricultural land has a positive effect on 

economic growth, a 1 % increase in Log (AL) leads to an increase of 0.8731 % of Log(Y); 

agricultural raw material imports have a positive effect on economic growth, a 1 % increase in 

Log (ARMM) leads to an increase of 0.0171 % of Log(Y); agricultural nitrous oxide 

emissions have a positive effect on economic growth, a 1 % increase in Log (ANOE) leads to 

an increase of 0.7625 of Log(Y); and agricultural methane emissions have a positive effect on 

economic growth, a 1 % increase in Log (AME) leads to an increase of 0.4101 of Log(Y). 

Also, according to Table 4, we can conclude that Log (AL) and Log (ANOE) have the lightest 

elasticities with a value of 0.8731 and 0.7625 respectively. However, Log (ARMM) has the 

lowest elasticity with an equal value of 0.0171. 

To determine the impact of agricultural investments on economic growth in the short 

run, we use the WALD test. Table 5 shows the results of the estimation of the ARDL model 

in the short run by using WALD test. According to Table 5, we note that all variables 

included in our model cause economic growth in the short run. Diagnostic tests indicate that 

the overall specification adopted is satisfactory (Table 6). Brown et al. (1975) propounded 

two tests Cumulative Sum and Cumulative Sum of Square, to ascertain accurately the 

structural stability. CUSUM test tracked down the systematic changes in regression 

coefficients, while CUSUMSQ holds the separation of parameters from constancy. Hence, 



parameter consistency is confirmed by employing these two tests. Figure 2 shows that our 

ARDL Model estimation is stable because the residuals are within 5% critical bonds. 

<Please Insert Table 2 about here> 

<Please Insert Figure 1 about here> 

<Please Insert Tables 3, 4, 5, and 6 about here> 

<Please Insert Figure 2 about here> 

 

6. Conclusion 

Without any doubt, agriculture is one of the most determinant factors of economic growth 

since the earliest school of thought “the Physiocrats”, where the land is considered as a main 

source of prosperity. As one of the most controversial question in the research issues, the 

investment in the agriculture sector still the driving force behind the economic growth at the 

regional and local scales.  Due to the importance of the agricultural sector, our current study 

aims to develop a new approach to studying the impact of agricultural investment on 

economic growth for the case of the Chinese economy. For this purpose, we use in this study 

the Auto-Regressive Distributive Lags (ARDL) bounds testing procedure.  

The estimations results provide quite valuable insights. In the short and long terms, 

agricultural investment exerts a significant positive influence on Chinese economic growth. 

This implies the importance of the contribution of the agriculture sector in the Chinese 

economic sphere as a source of value added and creating jobs. Also, through the massive 

volume of Chinese agriculture exports, this leads to creating new potential, opportunities (e.g. 

new markets, new destinations for products, new jobs….), and stimulating the innovation and 

boosting R&D in this field to respond to the increasing foreign demand. From this 

perspective, the Chinese authority invited to support and preserves the agriculture investment 

through fiscal incentives to encourage the private sector to invest. Indeed, the investment in 

agriculture should consider as a priority not only to guarantee the national food security of the 

nation of the current generation but also, as an essential and strategic factor for the existence 

and as the identity of the Chinese future generations. 
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