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Abstract—In Cambodia, the agriculture sector is one of the 

important growth engines. Until recently, the contribution 

of agriculture was still the highest, higher than 

manufacturing. Combined with the low contribution of the 

manufacturing sector, the continuous decline in the level of 

the GDP contribution from the agricultural output has 

sparked interest on how to sustain, if not promote, the 

contribution of this sector. Hence, the objective of this study 

has been to investigate the factors influencing the 

agricultural output in Cambodia, with a special interest on 

the complementarity of the manufacturing-agriculture 

nexus. We employed the Autoregressive Distributed Lag 

(ARDL) model for the period from 1993 to 2016. The 

empirical finding of long-term coefficients of variables in all 

models showed that the effects of labor force, education and 

government service are very significant and important in 

agriculture output growth. By the way, a few factor such as 

machinery and arable land have negatively effecting on 

agriculture growth. Surprisingly, investment clearly play a 

statistically significant but small negative effect in 

agriculture output growth in the Cambodia economy since 

investment in Cambodia is moving slightly from 

the agricultural sector to the other sectors. Manufacturing 

output had a negative and significant effect 

on agricultural output. This finding is rather surprising, 

considering that most of the manufacturing sector is 

agriculture-based in Cambodia.  Therefore, the government 

should design policies that could encourage local 

manufactures to use more local content.  
 

Index Terms—agriculture, manufacturing, Cobb-Douglas, 

ARDL, Cambodia 

 

I. INTRODUCTION 

 

Figure 1. Agriculture and manufacturing in Cambodia (as % of GDP) 
Source: World Bank (2018) 

From Fig. 1, the agricultural output in Cambodia was 

at its peak in 1995 at approximately 50 percent, while 

manufacturing was nearly at the bottom of the lowest 

point of 10 percent. The drop in the manufacturing output 

surrounding 1997 could probably due to the 1997 

regional financial crisis. Soon after that, although the 
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recovery was on the way, the latest output level was far 

from Cambodia’s historical highest.
1
 Anyway, until today, 

agriculture has been basically contributing to the 

Cambodian GDP by on average 30 percent for the past 2 

decades, implying its critical role in the Cambodian 

economic development until today. [1] current level of 

contribution to GDP of agriculture defines Cambodia as 

agriculture-based country. Even if Cambodia can move to 

transforming group such as China and India in 2008, the 

biggest issue could be that this level suffers from serious 

poverty in the rural areas. It is good that Cambodia is 

diversifying its economy but to immediately abandon and 

drastically shrink the agriculture sector may only 

exacerbate the poverty incidence in the rural areas. 

Moreover, Cambodia has just recently moved from a 

lower income country to a middle income one in 2015 but 

with serious income inequality remains [2]. 

II. LITERATURE REVIEW 

There are some brief empirical study grounding the 

focus on determine the factors influencing the agricultural 

output within a broader set of research themes that have 

been studied in the past.  

There is a previous study which observed that there is 

a relationship between education and agricultural output. 

[3] applied the cross-sectional data collected from a farm 

survey covering the period from 1976-1977 in Pakistan. 

The author applied the linearized equation of the Cobb-

Douglas production. The result found that the farmer’s 

education had significantly influenced the increase in the 

farm output.  

[4] studied the labor productivity of the agricultural 

sector in Greece using cross-sectional data. They proxied 

fixed capital investments on agriculture output with the 

period from 1995 to 2000. The results showed that 

investment was negative and insignificant on agriculture 

output.  

Moreover, in regards to the relationship between the 

agriculture and industrial sectors, [5] denoted that the 

agricultural sector showed a significant role in supporting 

the industry sector to achieve economic growth. The 

ARDL model was used in this study in order to estimate 

the agriculture and industry in Pakistan for the period of 

197-2007. The author found that both sectors had a 

                                                           
1 Declining contribution of agriculture is not something too surprising as 
predicted by Rostow’s stages of economic development (Todaro and 

Smith, 2015). According to this framework, to be a developed country, 
any country will eventually ends up to be industrialized and therefore, 

expecting manufacturing sector to outperform agriculture. 
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bidirectional relationship both in the short and long run. 

However, the industrial output impacted the agricultural 

sector in the long run only. 

III. METHODOLOGY 

A. Model Specifications  

In this study, we used the Cobb-Douglas Model.  

Given the Cobb-Douglass function components, the total 

production factor (Q) was the quantity produced from the 

inputs L and K, and the parameter (A) was an 

autonomous variable [6]. The basic equation was as 

follows: 

                              (1) 

Moreover, to transform equation (1) into an estimable 

equation, we took the log as presented below: 

log =  +  +                 (2) 

Since the Cobb-Douglass function captured only the 

variables of A, K and L. However, our interest was in the 

analyses of the relationship between agricultural output 

and manufacturing output, thus based on [7], it showed 

that the role of agricultural productivity in economic 

development was addressed in a two-sector model of 

endogenous growth [8], [9] are particularly noteworthy as 

examples of earlier attempts to model the role of 

agricultural productivity growth in industrialization. 

Therefore, after changing the notations of Q to QA, K to 

CAP and L to LAB, we extended the basic model of 

Cobb-Douglas in equation (1) to incorporate 

manufacturing output (MAN) as follows: 

log  = θ +ϕ  +  + +   

(3) 

Regarding investment in agriculture, captured by CAP, 

there are several indicators which can be applied, such as 

domestic investment (DINV), government service to 

agriculture (GSER), machinery for agriculture (MACH), 

and arable land (ARLA). As all of them are not mutually 

exclusive and it is difficult to combine them as one 

indicator, we have tested each of them separately. 

Subsequently, equation (3.2) was modified to capture the 

role of education in technology development and the 

importance of investment (CAP) in agricultural growth as 

follows: 

log  =  +  

+  
(4)

 

log  =  +   +  

+  (5)

 

log  =  +   +  

+  (6)

 

log  =  +  

+  (7)

 

 

where ε is noise or error in the regression analyses. 

B. Estimation and Data 

This study was based on five variables: Agricultural 

output (QA), Education (EDU), Investment (CAP), Labor 

force (LAB) and Manufacturing output (MAN). The date 

of QA, the agricultural output was used. Education (EDU) 

was proxied by the government expenditure on education. 

Investment (CAP) is elected on the gross fixed capital 

formation (DINV), government service (GSER), 

machinery for agriculture (MACH), and arable land 

(ARLA). Labor force (LAB) was proxied by the total 

labor force in the agriculture sector. Lastly, 

manufacturing (MAN) was represented by the 

manufacturing value added. All of the variables were 

measured as a percentage of the GDP with the time series 

from the period of 1993-2016. 

In order to estimate the relationship between the 

dependent variable and the independent variables, this 

study assumed the procedures as follows: 

Before employing the ARDL estimation model, we 

had to test the order of the integration of all of the 

variables of the model first. This was because the ARDL 

is not applicable if any one or more variables of the 

model were integrated of the order 1, that is I(1). In this 

paper, we conducted the unit root test on the variables by 

using the Augmented Dickey Fuller (ADF) method to test 

the features of the variables with a view to determining 

the order of the integration [10]. 

Next, we applied the bounded F-test by [11], [12] 

where the equation was:  =  +  +  

+  +  +  , (8) in order to test the existence 

of the long-run relationship between the dependent 

variable and its determinants. For example: if the 

observed F-statistic was greater than the upper bound of 

the F-statistic, as shown, there was an Unrestricted 

intercept and no trend as given in [12]) then the null 

hypothesis of no co-integration was rejected. If the 

observed F-statistic was lower than the lower bound as 

given, the null hypothesis could not be rejected. Finally, 

if the observed F-statistic fell between the lower and 

upper bounds, the test was in-conclusive. We also 

conducted the Serial correlation, Heterogeneity, 

Normality and Stability tests. 

Then, the restricted ECM for the short-run dynamics of 

the ARDL was obtained by employing a similar approach 

to the [13] representation. The short-run dynamic model 

was written as ECM as follows: 

ttttt XYECTY    21110
           (9) 

After that, we applied the autoregressive distributed 

lag (ARDL) approach developed by [12]. It requires that 

the variables included in the model must be either 

integrated of the order 0 or 1, that is, I(0) or I(1). 

Additionally, this procedure of estimation provides 

efficient results even for small samples. 

In the presence of co-integration, the short-run and 

long-run coefficients were estimated based on the “levels 

model” as per the equation below:  
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where Δ was the first difference operator. ECT 

represented the error correction term. 

IV. RESULT AND DISCUSSION 

Stationary properties of time series data have been 

estimated by Augmented Dickey Fuller (ADF). Results 

are exhibited in the following Table I. as all considered 

variables are stationary at first difference. It means all 

variables do not have the problem of unit root and are 

stationary at a critical level of 1%, 5%, and 10%. Hence, 

we can conclude that all the variables are consistently I(1) 

under both tests. 

TABLE I.  RESULT OF THE UNIT ROOT TEST 

 ADF Test 

 Level 1st Diff  

 C C & T C C & T 

Q -0.66 -3.68 -3.25** -4.57** 

LDU -1.49 -2.74 -3.84*** -4.30** 

LAB -1.31 -1.82 -4.69*** -4.55*** 

LMAN -2.16 -1.13 -2.95* -4.06** 

LCAP:     

LDINV -2.05 -3.26 -6.36*** -4.68*** 

LGSER 3.95 1.26 -2.94** -4.82** 

LMACH 1.68 3.20 -3.97** -4.04** 

LARLA -0.51 -1.96 -4.63*** -4.67*** 

Notes: Asterisks *, ** and *** denote significance at 10, 5 and 1% 

critical values, respectively. 

A. Cointegration Test 

We performed the ARDL bound F test for each of the 

model and Table II shows those results. After deciding on 

lag-length, the issue on the selection of critical values 

becomes imperative. The critical values of the F test 

depends on the sample sizes. [14] argues that critical 

values of [12] that is generated for larger sample size 

should not be used for smaller sample size. [14] presents 

critical values of the F test for smaller sample sizes.  

TABLE II.  RESULT OF THE BOUND TEST 

 Model 1 Model 2 Model 3 Model 4 

 CAP = DINV CAP = GSER CAP = MACH CAP = ARLA 

Bound 12.314* 4.245* 4.298* 4.213* 

Critical 
Value: 

I(0) I(1) I(0) I(1) I(0) I(1) I(0) I(1) 

10 % 2.53 3.60 2.53 3.60 2.53 3.60 2.53 3.60 
5 % 3.06 4.22 3.06 4.22 3.06 4.22 3.06 4.22 

1 % 4.28 5.84 4.28 5.84 4.28 5.84 4.28 5.84 

Notes: Critical values I(0) and I(1) were obtained from Narayan (2005), 
“Critical values for the bound test: case II: restricted intercept and no 

trend”, p.1988. Asterisk * denotes significant at least at 10 percent 

critical value.  

B. Error Correction Model of ARDL 

In order to check for the estimated ARDL models, the 

significance of the variables and other diagnostic tests 

such as serial correlation, normality, heteroscedasticity, 

and stability of the models are considered. As shown in 

Table III. All models generally pass all diagnostic tests in 

the first stage.  

TABLE III.  ERROR CORRECTION MODEL [DV = LQ] 

 Model 1 Model 2 Model 3 Model 4 

 CAP = DINV CAP = GSER CAP = MACH CAP = ARLA 

ECTt-1 -0.9073 
[0.002]*** 

- 0.5497 
[0.0001]*** 

- 0.6212 
[0.0001]*** 

- 0.6005 
[0.0022]*** 

∆LEDU -0.1417 

[0.0094]*** 

-3.8168 

[0.0019]*** 

-0.1027 

[0.0145]** 

-0.1385 

[0.0188]** 
∆LLAB 0.4704 

[0.0008]*** 

0.2205 

[0.0307]** 

 0.2476 

[0.0147]** 

 0.2561 

[0.0570]* 
∆LMAN -0.2299 

[0.0378]** 

-0.7204 

[0.0000]*** 

-0.5806 

[0.0000]*** 

-0.6440 

[0.0022] *** 

∆LCA -0.1148 
[0.0304]** 

0.1049 
[0.0002]*** 

-0.0333 
[0.0001]*** 

-0.0323 
[0.0569]** 

 Model Criteria 

Serial 
Correlation 

0.2318 
[0.3958] 

0.5517 
[0.3541] 

0.4307 
[0.2097] 

0.3958 
[0.2318] 

Heterogeneity 0.3331 

[0.3581] 

0.4743 

[0.4491] 

0.6086 

{0.6075} 

0.3331 

[0.3581] 
Normality  0.0180 

[0.9906] 

0.1677 

[0.9195] 

0.6750 

{0.7135} 

0.0180 

[0.9906] 
Stability  

-12

-8

-4

0

4

8

12

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

CUSUM 5% Significance  
-12

-8

-4

0

4

8

12

02 03 04 05 06 07 08 09 10 11 12 13 14 15

CUSUM 5% Significance  -12

-8

-4

0

4

8

12

03 04 05 06 07 08 09 10 11 12 13 14 15

CUSUM 5% Significance  
- 12

-8

-4

0

4

8

12

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

CUSUM 5% Significance  
Notes: Model specification was ARDL (1, 0, 1, 0, 0) with a dependent variable, LQA, and ECT(-1) was the error correction term. Asterisks *, ** and 
*** denote significance at 10%, 5% and 1% critical values, respectively. Figures in [ ] denote p-values. The serial correlation test was based on the 

Breusch-Godfrey LM Test, the Heteroscedasticity test was based on ARCH, the normality test was based on the Jarque-Bera test, the Stability test 
was based on CUSUM 

(11)

(10)

(12)

(13)

Journal of Advanced Agricultural Technologies Vol. 6, No. 2, June 2019

©2019 Journal of Advanced Agricultural Technologies 93



The Error Correction Term (ECT) measured the speed 

of adjustment at which prior deviations from the 

equilibrium were corrected in the current period. The 

coefficient was also found to be negative and statistically 

significant, as expected. Therefore, the similarity to the 

context suggested that there was a long-run relationship. 

TABLE IV.  RESULT OF THE LONG-RUN EQUATION [DV=LQ] 

 Model 1 Model 2 Model 3 Model 4 

 CAP = DINV CAP = GSER CAP = MACH CAP = ARLA 

Constant 2.6791 
[0.1328] 

0.4203 
[0.7498] 

1.1998 
[0.9524] 

3.3516 
[0.2647] 

LEDU 0.1583 

[0.046]** 

0.3757 

[0.0089]***  

0.2015 

[0.0398]**      

0.2610 

[0.0293]** 
LLAB 0.5556 

[0.0001]*** 

0.8691 

[0.0044]*** 

0.7907 

[0.0043]*** 

0.6634 

[0.0229]** 
LMAN -0.1666 

[0.0130]** 

-0.3460 

[0.0064]*** 

-0.3056 

[0.0021]***     

-0.1666 

[0.0373] ** 

LCAP -0.3238 
[0.0009]*** 

0.1869 
[0.0399]**  

-0.8044 
[0.0538]*          

-0.5034 
[0.0593]* 

Note: Asterisks ** and *** denote significance at 5 and 1% critical 

values, respectively. Figures in [ ] denote p-values. 

 

The results of the error correction model are shown in 

Table III and Table IV. The coefficient of a variable 

denoted the short-run elasticity of the agricultural output 

(QA) with respect to that variable. The results indicated 

that labor force (LAB) was the most important 

determinant of the agricultural output (QA); not only in 

the long-run, but also, in the short-run. Unpredictably, 

manufacturing output (MAN), however, had a negative 

and significant effect on the agricultural output (QA) in 

both the short-run and in the long-run. The coefficient of 

the error correction term was negatively as predicted by 

the economic theory. It meant that all models were stable. 

The result of the estimated long-run relationship using 

the ARDL approach is shown in Table IV. The 

determinants of the agricultural output, labor force, 

emerged as the most important factor for increasing the 

agricultural output growth in Cambodia. The coefficient 

was positive and significant for all models.  

Secondly, in the long-run, education (EDU) had a 

positive effect on the agricultural output (QA) growth in 

Cambodia for Models 1, 2, 3 and 4, respectively. Our 

findings were consistent with the findings of [3], [4] who 

indicated that the farmer’s education was important to 

increase the agricultural output as hypothesized.  

Unpredictably, Manufacturing Output (MAN) had a 

negative impact on the agricultural output (QA) for all 

Models, but it was statistically significant. It is commonly 

believed that manufacturing will take over agriculture, 

theoretically, as well as being proven empirically. For the 

time being, manufacturing inputs are although remains 

agriculture but mostly imported. Nevertheless, we cannot 

ignore the agricultural sector since the manufacturing 

sector in Cambodia is yet to be well established. 

Cambodia just recently reached from the lower income to 

the lower-middle income status in 2015; however, the 

agriculture sector in Cambodia is the most important 

source of income. Cambodia’s economy still depends on 

agriculture. So, promoting the agriculture sector is still 

the backbone of the economy that could help absorb a 

part of the expected growth in the labor force, reduce 

poverty effectively and provide some raw products for 

industrialization [15]. 

Surprisingly, investment (DINV) had a negative effect 

on the agricultural output (QA) but it was statistically 

significant for Model 1. The reason for this was that, our 

investment data for the analyses were on the total 

investment. It is evidence that investment in Cambodia is 

moving slightly from the agricultural sector to the other 

sectors, such as the industry and manufacturing sectors. 

The private investment in agriculture was approximately 

90 million dollars in 2016 as compared private 

investment in the manufacturing sector at 187 million 

dollars [16]. This showed that the quite low amount of 

total investment in agricultural activities is a clear 

indication that the returns to the agricultural investments 

were low [17]. 

In addition, (GSER) had a positive and significant 

effect on the agricultural output (QA) in the long-run 

elasticity coefficient of 0.18 for Model 2. This implied 

that government service is feasible within the 

government’s total expenditure and can help secure 

continued robust agricultural growth [18]. Furthermore, 

(MACH) had a negative effect on the agricultural output 

(QA) in the long-run elasticity coefficient of minus 0.004, 

but it was statistically significant for Model 3. Lastly, 

investment which was proxied by arable land (ARLA) 

had a negative effect on the agricultural output (QA) in 

the long-run elasticity coefficient of minus 0.50, but it 

was statistically significant for Model 4. The 

improvement of arable land size on agriculture seemed to 

not be expanded, while the size of agricultural land in 

Cambodia has till today remained small in the country 

[19].  

V. CONCLUSION 

Agriculture in Cambodia has been playing a vital role 

in the domestic income and production. Until recently, 

the contribution of agriculture was still higher than 

manufacturing. However, the continuous decline in the 

level of the GDP contribution from the agricultural output 

has sparked interest on how to re-promote the 

contribution of this sector.  

This paper uses all available annual time series data 

from the period of 1993 to 2016 to determine the factors 

influencing the agricultural output in Cambodia. The 

estimation of the long-term coefficients of variables in all 

models showed that the effects of labor force, education 

and government service are very significant and 

important in agriculture output growth. By the way, a few 

factor such as machinery and arable land have negatively 

effecting on agriculture growth. Surprisingly, investment 

clearly play a statistically significant but small negative 

effect in agriculture output growth in the Cambodia 

economy since investment in Cambodia is moving 

slightly from the agricultural sector to the other sectors, 

such as the industry and manufacturing sectors. The 

implication of the policy is that there is an opportunity for 

agriculture in Cambodia. However, there should be an 

input of manufacturing. As for the future suggestion, the 

researcher should conduct a study on the factors 
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influencing the agricultural output in Cambodia, which 

can be reconfirmed by using other methods, such as 

VECM. 
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