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 Agriculture plays a key role in Indonesia’s economy as it provides notable job opportunities for the 

people and contributes to the country’s foreign income. The Indonesian government initialized 

integration into the world economy through the implementation of development plans three 

decades ago. It has considerably influenced all economic sectors, including agriculture. Official 

data on nuts production shows that this activity has followed outstanding progress since the time 

that the plan came into force. Hence, the current study investigates the possible impacts of 

globalization on nuts production in Indonesia.  To do so, we applied the non-linear autoregressive 

distributed lag model (NARDL) to two variables of interest, namely the nuts production and the 

KOF globalization index for the period 1975-2019. The main findings prove the existence of a 

long-run equilibrium relationship between the variables of interest. Moreover, the positive shocks 

to the globalization index have a direct impact on nuts production. In addition, we found evidence 

of the significant asymmetry between the globalization index and the nuts production in Indonesia, 

implying the significant difference between the effect of positive and negative shocks to 

globalization on nuts production. 

Introduction 

Nowadays, globalization has a growing trend in 

the economy of various countries and now is one of 

the most important issues the countries face. With 

the increasing development of globalization and its 
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relevant communications and technologies, this 

trend has been substantially accelerated 

(Tavakkolnia and Akbarian 2011). Globalization 

has created economic growth opportunities for 

many countries all over the world. It has fostered 

the linkages among countries, which has resulted in 

demand expansion for the commodities (Liu et al. 

2020).  

The foundation of the World Trade 

Organization (WTO) in 1995 has been a turning 

point in international trade history. The WTO’s 

trade agreements insist on trade without 

unnecessary barriers. According to the WTO’s 

agreements, member countries do not have 

permission to close their borders to imports 

originating from other member nations. A well-

known economic theorem, namely “trade is the 

engine of growth” constitutes the core logic behind 

the above rule. Although, the value of world trade 

in terms of commodities and services has 

dramatically increased after the constitution of the 

WTO, however, some concerns have emerged as 

well. The main concerns relate to the impacts of the 

world trade development on the environment, and 

the uneven distribution of the benefits from world 

trade expansion between developed and developing 

nations (Ge and Wu, 2018).   

On the other hand, the advocates of 

globalization and trade liberalization express that 

the liberalization of trade and foreign export assist 

the environmental conservation. They argue that, 

due to the countries’ response to competitive 

pressures caused by globalization and the 

development of trade liberalization, the use of 

resources has become more efficient in all sectors, 

and, consequently, waste of resources, energies, and 

related pollution has decreased in various countries 

(You and Lv, 2018). 

The Indonesian government has put special 

emphasis on more integration into the world 

economy in the national development plans since 

the late 1980s. The government has designed a 

package of support policies aiming at the 

promotion of exports to the regional markets at 

first, and to other Asian markets at second. The 

main element in the above policy package is the 

enhancement of productivity in domestic 

production processes in the way that Indonesian 

products can compete with the same products of 

rival countries in the world markets (Sudaryanto, 

2018).  

In this regard, new markets have emerged for 

Indonesia’s agricultural products. Nowadays, the 

number of Indonesian agricultural products sold in 

the world markets is much more than in the 1980s.  

Nuts are among those agricultural products whose 

production has remarkably raised after the 

implementation of the national development plans 

(Susanto et al., 2020).  

The present study tries to test empirically the 

validity of the hypothesis on the possible long-run 

relationship between nuts production and the 

globalization index in the Indonesian context. To do 

so, we applied a recently developed time-series 

model, namely the non-linear autoregressive 

distributed lag model (NARDL), which section 

three represents in detail.   

The remainder of the paper is organized as 

follows. The next section reviews relevant literature 

in the field. Section 3 focuses on the econometric 

model, data, and source of information. Section 4 

presents the results and discusses them. Finally, 

section 5 concludes and provides some policy. 

  

Literature review 

Various studies have dealt with globalization 
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and its impact on economic growth. Mousavi et al. 

(2013) investigated the impacts of globalization on 

agricultural output and greenhouse gas emissions 

(especially CO2) in Iran over the period 1980-2008. 

For this purpose, they used the economic openness 

index given by the ratio of total trade to gross 

domestic product (GDP). They used a vector 

autoregressive (VAR) model to examine the 

relationship between globalization (trade openness) 

and agricultural growth. Their results indicated a 

long-run relationship between globalization and 

other variables.  

Bohlooli (2013) studied the relationship 

between foreign direct investment (FDI), 

globalization, and economic growth in Iran. They 

used the ARDL model with time-series data over 

the period 1978-2008. The results confirmed the 

existence of a long-run and direct relationship 

between FDI and globalization. 

Shahbaz et al. (2015) investigated the impact of 

globalization on economic growth and 

environmental quality in India using annual data for 

the period spanning from 1970 to 2012. To assess 

the relationship between globalization and CO2 

emissions, they examined the impact of energy 

consumption, financial development, and economic 

growth on CO2 emissions. By estimating the long-

run relationship between CO2 emissions and 

globalization, they found that the accelerated 

globalization process led to increasing energy 

consumption and, consequently, increasing CO2 

emissions. 

Kwabena Twerefou et al. (2017) studied the 

environmental consequences of economic growth 

and globalization in Sub-Saharan Africa over the 

period 1990-2013. They investigated the impact of 

economic growth and globalization on 

environmental quality and sustainability caused by 

CO2 emissions for the 36 Sub-Saharan African 

countries. Using panel data and the Environmental 

Kuznets Curve, they concluded that globalization 

had a negative and significant effect on 

environmental quality and sustainability. They 

finally recommended that Sub-Saharan African 

countries should invest in and promote the 

application of cleaner technologies in the industrial 

production and transportation system.  

Khan et al. (2019) examined the impact of 

globalization on agricultural growth and 

environmental pollution in Pakistan using a 

dynamic ARDL model over the period 1971-2016. 

Their results indicated that innovation directly 

affected agricultural growth in the long run. 

However, political globalization, energy 

consumption, and foreign direct investment 

positively influenced CO2 emissions. All the above-

mentioned works reported a direct association 

between globalization and economic growth.  

Another group of studies concluded, at least 

partly, that globalization might lead to lower 

growth. Shahbaz et al., (2016) investigated the 

impact of globalization on economic growth and 

energy consumption through the estimation of the 

Environmental Kuznets Curve for 19 selected 

African countries over the period 1971-2012. They 

used the panel ARDL model to examine the long-

run association of variables. The main findings 

indicated that globalization had a positive effect on 

economic growth in Algeria, Angola, Cameroon, 

the Republic of Congo, Ghana, Kenya, Libya, 

Morocco, Nigeria, South Africa, Sudan, Togo, and 

Tunisia. However, this variable has negatively 

affected the economic growth in Zambia and 

Zimbabwe, i.e., globalization led to decreasing real 

output growth in these countries. 

You and Lv (2018) investigated the effects of 
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globalization on economic growth and CO2 

emissions using a spatial panel approach for 83 

countries over the period 1985-2013. Their results 

showed that not only spatial correlations exist in 

CO2 emissions among neighboring countries but 

also the indirect effect of globalization on economic 

growth is negative at the high significance level. 

However, some minor direct impacts are weakly 

positive. Accordingly, they concluded that the 

overall impact of globalization on economic growth 

is negative.  

By reviewing the literature, we recognized the 

third group of studies reporting mixed results 

regarding the impact of globalization on economic 

growth. Lin and Xu (2018) analyzed the factors 

affecting agricultural growth in China using 

quantile regression. They considered differences in 

agricultural production, population, economic 

growth, financial capacity, industrialization, and 

urbanization level over the period 2011-2015. For 

this purpose, they classified the information 

collected for more than 30 Chinese provinces 

according to average agricultural production level 

into six quantiles, including lower 10th, 10th-25th, 

25th-50th, 50th-75th, 75th-90th, and upper 90th. 

Then, they estimated the model using quantile 

regression and the ordinary least squares method. 

The main results indicated that globalization had 

more impact on agricultural production in the upper 

90th and 75th-90th quantile provinces, compared 

with other provinces.  

They attributed this result to the differences in 

the agriculture and investment processes. On the 

other hand, agricultural productivity had more 

effect on upper 90th, 75th-90th, and 50th-75th 

quantile provinces, compared with 25th-50th, 10th-

25th, and lower 10th quantile provinces. They also 

attributed the reason for this result to the high 

difference in budgeting and investment in R&D. 

Moreover, they found that the impact of 

urbanization on agricultural growth in upper 90th 

quantile provinces was higher than that in other 

provinces, mainly due to agricultural mechanization 

and human capital accumulation. Similarly, 

financial capacity affected upper 90th quantile 

provinces more than other provinces due to foreign 

investment. Finally, they recommended studying 

the heterogeneous effects of different driving forces 

in an analysis of China’s agricultural growth. 

Hipolito Leal and Cardoso Marques (2019) 

aimed at identifying the possible effects of 

globalization on agricultural productivity. They 

considered 25 European countries over the period 

1990-2016 and classified the countries into two 

groups, namely low globalized and high globalized, 

using the de facto and de jure measures provided by 

KOF Swiss Economic Institute. Then, they 

analyzed energy consumption, output growth, and 

productivity using an ARDL model. The results 

indicated that globalization strongly affected 

agricultural productivity in some countries. The 

social dimension of globalization was detrimental 

to the environment, while the political dimension 

did not show an unfavorable impact. Moreover, in 

high-globalized countries, agricultural productivity 

showed significant changes. Also, agricultural 

productivity made a negative impact on CO2 

emissions in most countries. 

Table 1 provides the summary of the literature 

review. As is clear, we could not find any study in 

the context of Indonesian agriculture. In addition, 

we could not find the application of the NARDL 

model, which has the capability of examining the 

impact of positive and negative shocks of 

independent variables on the dependent variable, in 

the assessment of the impact of globalization on 
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agricultural growth.  

Table1. Summary of literature review. 

Researcher(s) Year Region 
The effect of globalization on 

economic growth 

Mousavi et al. 2013 Iran Positive 

Bohlooli 2013 Iran Positive 

Shahbaz et al. 2015 India Positive 

Kwabena Twerefou et al. 2017 Selected African countries Positive 

Khan et al. 2019 Pakistan Positive 

Shahbaz et al. 2016 Algeria, Angola, Cameroon, … Positive 

Shahbaz et al. 2016 Zambia and Zimbabwe Negative 

You and Lv 2018 Selected countries Negative 

Lin and Xu 2018 China Mixed 

Hipólito Leal and Cardoso 
Marques 

2019 Selected European countries Mixed 

Materials and Methods 

Econometric model 

As an alternative to the co-integration model, 

which has widely been applied by different 

researchers for examining the long-run relationship 

among variables during the last four decades, 

Pesaran and Pesaran (1997), Pesaran and Shin 

(1998), and Pesaran et al. (2001) proposed a new 

model called autoregressive distributed lag (ARDL) 

with greater capabilities. In this model, one may 

treat variables with different integration orders for 

detecting long-run equilibrium association. In 

addition, by using ARDL, one can detect short and 

long-run relations at the same time. The general 

form of the ARDL (p,q) model for the current study 

is as follows: 

      ∑   
   
         ∑       

   
                       

(1) 

Where NP is nuts production in tonnes, and G is 

globalization index. µ is the feedback coefficient, 

αj, and βj are coefficients to be estimated and ɛt is 

the co-integrating residual. All variables might be 

used in the natural logarithm. The model (1) can be 

rewritten using the lag operator as: 

                                     (2) 

Here,   denotes the lag operator, which is as 

follows for the ARDL (p,q) model: 

C             
       

             (3) 

B              
       

            (4) 

In this model, the optimal lag, i.e., p and q, is 

determined using common criteria including 

Akaike Information Criterion (AIC), Schwarz 

Bayesian Criterion (SBC), and Hannan-Quinn 

Criterion (HQC) (Sarrafi Zanjani and Mehregan 

2018., Tang et al. 2020).  The asymmetric co-

integration approach proposed by Shin and 

Greenwood-Nimmo (2014) applies a non-linear 

autoregressive distributed lag (NARDL) model, 

which its structure is derived from the ARDL 

model. The NARDL is non-linear since it 

decomposes each explanatory variable into two 

different terms, one that cumulatively sums positive 

changes, and the other one that cumulatively sums 

negative changes. As a result following equation, 

which is a non-linear error correction model (ECM) 

derives:      
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            ∑   
   
          

∑    
      

    
      

  
   
                                (5) 

The superscripts "+" and "-" indicate the positive 

and negative changes in the globalization index, 

respectively. The short-run coefficients differ for 

positive and negative changes, and   is the co-

integrating residual obtained from Eq. 6: 

         
   

    
   

              (6) 

Here again, a "+" and "-" over the variables 

indicates the partial sum of its positive and negative 

changes, respectively as follows: 

  
  ∑   

     
  ∑        

 
         

  

∑   
     

  ∑        
 
                      (7) 

By definition, the value of variables G at time t 

equals the sum of its initial value and the positive 

and negative partial sums: 

        
    

                      (8) 

In the common ECM model, the reactions to a 

positive or a negative shock are exactly symmetric, 

but the NARDL model permits for asymmetric 

responses i.e., different short-run and long-run 

elasticities. In other words, it is possible to estimate 

different dynamic coefficients following a positive 

or a negative shock to each explanatory variable. 

Following Pesaran et al. (2001) estimation of 

NARDL, as well as the bounds testing for the 

existence of a long-run asymmetric relation 

between the variables, are performed in the 

following unrestricted ARDL parameters function 

(Ge and Wu 2018). 

             
   

    
   

  

∑   
   
          ∑    

      
    

      
    

     

                 

Data 

To test the hypothesis of the research, we 

considered the nuts production and the 

globalization index for Indonesia over the period 

1975-2019.  We extracted the nuts production data 

from Indonesia’s Ministry of agriculture 

publications. The information regarding the KOF 

globalization index is extracted from the KOF 

Swiss Economic Institute databases. Table 2 

provides the summary of the variables. 

Table 2. Definition of variables. 

Variable Symbol Definition Unit 

Nuts production NP Total nuts production tonne 

Globalization G KOF globalization index - 

Results  

Evolution of variables 

Figs 1 and 2 depict the trend of variables of 

interest. Fig. 1 depicts the evolution of nuts 

production in Indonesia over the period 1975-2019.  

Because of export promotion policies and 

incentives provided by the government, nuts 

production has soared from 9122 tonnes in 1975 to 

more than 243336 tonnes in 2019. Hence, 

Indonesia has become a leading nuts exporter in 

Southeast Asia. 
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Fig.1. Nuts production in Indonesia during 1975-2019 (tonnes) 

Although the periods in Figs. 1 and 2 are a bit 

different, a simple examination of them reveals a 

nearly similar trend between the two variables (as 

expected). The similarity of the observed trend in 

nuts production and the globalization index, along 

with the theoretical background stated before, 

constitutes the hypothesis of the research. 

 

Fig. 2. Trend of Indonesia’s globalization index. 

Unit root test 

It is important to examine the stationarity of 

variables before estimating the model as the main 

assumption in using NARDL is that all variables 

must be integrated of orders zero (I (0)) and one (I 

(1)). Here, the Augmented Dickey-Fuller and 

Phillips-Perron tests, which are widely used in 

assessing stationarity, are applied. Tables 3 and 4 

present the results. 

Table 3. Augmented Dickey-Fuller test result. 

Variable ADF statistic 

 Level First difference 

 t-statistic Result t-statistic Result 

G 0.423 Non-stationary -4.23
*** 

Stationary 

NP -1.145 Non-stationary -5.12
*** 

Stationary 

*** Denotes significance at 1% level 
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Table 4. Phillips-Perron test result 

Variable PP statistic 

 Level First difference 

 t-statistic Result t-statistic Result 

G -0.19 Non-stationary -5.79
*** 

Stationary 

NP -1.47 Non-stationary -8.12
*** 

Stationary 

*** Denotes significance at 1% level 

 

Tables 3 and 4 show that the integration order 

for two variables is one. Therefore, we proceed to 

the next step and estimate our model.  

 

Model estimation results 

 

The NARDL model presented in equations (5) 

to (9) is estimated using 45 observations over the 

period 1975-2019. STATA, the professional 

econometric software, is used in conducting all 

tests and estimations. The computed F-statistic (an 

indicator of the overall significance of the 

estimated model) confirmed that the independent 

variable (G) well explains the variation of the 

dependent variable (NP) as the F-statistic is 

significant at the 95% significance level. In other 

words, we found evidence of the existence of 

asymmetric co-integration among variables 

meaning that nuts production (NP) and 

globalization (G) for Indonesia’s economy have an 

asymmetric long-run relationship. So, two variables 

of interest tend to move together in long run. 

To examine the adequacy of the estimated 

model, three common tests are applied (Table 5). 

The Breusch-Pagan test, which examines possible 

variance heteroscedasticity in the residuals of the 

model shows that there is not enough evidence for 

the rejection of the null hypothesis of variance 

homoscedasticity. The estimated model is well-

specified and there is no model specification error 

since the Ramsey RESET test statistic is highly 

significant. Finally, the Jarque-Bera test result 

confirms the normal distribution of residuals, as the 

test statistic is not significant at the 5 percent 

significance level. Moreover, the value of the F-

statistic taken by the co-integration test is 16.51 

indicating the existence of a co-integration 

relationship between two variables over the period 

1975-2019. 

 

Discussion 

 

It is confirmed that globalization has an 

asymmetric association with nuts production in the 

long-run and short-run (Table 6). This finding 

implies that a given percentage (say 10 percent) of 

positive and negative shock by globalization leads 

to different responses from nuts production.  From 

the policy-making point of view, it would be of 

great importance if the exact magnitudes of the 

impacts are available. So, we estimated these 

important parameters at the next stage. Tables 7 and 

8 portray the results. 
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Table 5. Diagnostic tests result 

Hypothesis to be tested Test applied Statistic Probability 

Homoscedasticity Breusch-Pagan 0.32 0.52 

Specification Error Ramsey RESET 1.11 0.33 

Normality Jarque-Bera 1.30 0.25 

Table 6. Symmetry test result 

variable 

Short-run Long-run 

F-statistic Probability F-statistic Probability 

G 18.29 0.00 9.35 0.02 

Table 7. Long-run coefficients estimate 

Variable 

Positive shock Negative shock 

Coefficient F-statistic Probability Coefficient F-statistic Probability 

G 0.24 15.72 0.00 -0.39
 

6.12 0.03 

 

Table 8. Short-run coefficients estimate. 

Variable Coefficient Std.Error t-statistic Probability 

NPt-1 -0.31 0.03 -10.33 0.00 

G
+

t-1 0.05
 

0.11 0.45 0.27 

G
-
t-1 -0.11 1.05 -0.10 0.43 

*** 
 

It is expected that a one percent positive shock 

to globalization would lead to a 0.24 percent 

increase in nuts production in the long-run. It is a 

theoretically consistent claim since a more 

globalized economy the inflow of capital into 

Indonesia would increase, modern technologies 

would be easily accessible to farmers, and, 

therefore, nuts production would increase. On the 

other hand, a one percent negative shock to 

globalization indirectly affects nuts production. Our 

findings predict that a one percent negative shock 

to globalization, on average, would lead to a 0.39 

percent decrease in nuts production.  It is 

noteworthy that the negative shock brings a 

detrimental impact on the nuts industry. Thus, it 

recommends that the Indonesian officials should 

prevent any action hindering the economy from 

getting more involved in the world economy. These 

results are in line with those obtained by You and 

Lv (2018) and Shahbaz et al. (2016) in the context 

of Zambia and Zimbabwe. Works conducted by Lin 

and Xu (2018), Omokpariola et al. (2021), 

Chupradit et al. (2021), Umapathi and Natarajan 

(2020), and Moghaddasi and Anousheh Pour (2016) 

have reported the same findings. 

One of the unique features of the NARDL is 

that in addition to long-run effects, one can estimate 

short-run impacts on the dependent variable for 

each covariate. The short-run effect might be 

similar to or different from its long-run counterpart. 

Table 8 shows the summary of the short-run effects. 

A positive shock to the globalization index has a 

positive, but insignificant relationship with nuts 

production in the next year. It is an expected result 

since an increase in nuts production (intensive or 

extensive) can take place after a couple of years. 
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Moreover, a negative shock to globalization 

indirectly affects nuts production in the short-run, 

though this effect is insignificant at the 

conventional significance levels. 

Therefore, we conclude that positive shock to 

globalization has been a driver of nuts production 

in Indonesia in the period under study. Ease of 

access to new technologies and emergence of new 

markets for Indonesia’s nuts are the main 

achievements of more integration into the world 

economy granted by globalization. These are in line 

with those reported by Asadikia et al. (2009), 

Moghaddasi and Anousheh Pour (2016), and Khan 

et al. (2019).  

 

Conclusions  

 

Indonesia has experienced an increasingly nuts 

production growth (despite some exceptional years) 

during the last five decades naming it an emerging 

Southeast Asian nuts exporter. This is, to some 

extent, due to more engagement of the national 

economy in the world economy, which is called 

globalization. This global phenomenon has raised 

national welfare for the Indonesian nuts producers. 

It has also increased the export earnings from the 

agriculture sector. To test the possible association 

between globalization and nuts production in 

Indonesia, the present study applied the recently 

developed NARDL model to the data over the 

period 1975-2019. Both the short-run and the long-

run effects of globalization on nuts production are 

estimated.  

Overall results reveal the significant co-

integration relationship between globalization and 

nuts production through the considered period. We 

found significant asymmetry in the impact of 

globalization on nuts production as positive and 

negative shocks of the same size to globalization 

lead to significantly different responses by the nuts 

production. A positive shock to globalization 

increases nuts production, while a negative shock to 

globalization causes a fall in nuts production.  

The Indonesian officials are recommended to 

follow a twofold policy program. While trying to 

boost economic growth, production efficiency, the 

competitiveness of the domestic products, export to 

international markets, and all other activities 

creating more welfare for the society, they must pay 

special attention to possible adverse impacts of 

globalization, especially in terms of environmental 

protection. They should arrange their growth 

strategies for the whole economy in general, and in 

agriculture in particular, in a way compatible with 

sustainability. To do this, productivity enhancement 

is a core policy leading to more production from 

each unit of natural resources, including water and 

land. Provision of non-price incentives along with 

education on good agricultural practice (GAP) to 

the nuts growers is a key policy in the development 

of nuts production in a sustainable manner. In other 

words, the Indonesian agricultural authorities 

should prevent extra pressure on natural resources 

and the environment.  

 

Conflict of interest  

   

The authors declare they have no conflict of 

interest. 

 

Funding  

 

The authors declare that no funds, grants, or 

other supports were received during the preparation 

of this manuscript. 

 

References 

 

 Asadikia H, Oyarhossein R, Saleh I, Rafiee H, Zare S 

208 



E. Hendarto et al                                                                                                               Journal of Nuts 13(3) (2022) 199-210 

 

 

 
(2009) The relationship between economic 

growth and air pollution considering the 

effect of Iranian development 

programs. Journal of Environmental Studies. 

35, 93-100 

 Bohlooli P (2013) An investigation into the impact of 

foreign direct investment on environmental 

pollution in Iran. Journal of Quantitative 

Studies in Management. 2, 181-200 

Chupradit S, Yannan D, Kamran HW, Soudagar SS, 

Shoukry AM, Khader JA (2021) Measuring 

technical efficiency associated with 

environmental investment: does market 

competition and risk matters in the banking 

sector. Environmental Science and Pollution 

Research. DOI: 10.1007/s11356-021-14782-

w. PMID: 34235695.  

FAOSTAT (2020) Food and Agriculture Organization 

of the United Nations, FAOSTAT Database. 

http://faostat.fao.org/site/291/default.aspx 

Ge Y, Wu H (2018) Environmental assessment of 

asymmetric hysteresis of China’s crude oil 

price to gasoline price. Ekoloji. 27, 1563–

1574 

Hipólito Leal P, Cardoso Marques A (2019) Are de 

jure and de facto globalization undermining 

the environment? Evidence from high and 

low globalized EU countries. Journal of 

Environmental Management, 250 (August), 

109460. 

https://doi.org/10.1016/j.jenvman.2019.1094

60 

Khan MK, Teng JZ, Khan MI,  Khan MO (2019) 

Impact of globalization, economic factors 

and energy consumption on CO2 emissions 

in Pakistan. Science of the Total 

Environment. 688, 424–436. https:// 

doi.org/10.1016/j.scitotenv.2019.06.065 

Kwabena Twerefou D, Danso-Mensah K, Bokpin GA 

(2017) The environmental effects of 

economic growth and globalization in Sub-

Saharan Africa: A panel general method of 

moments approach. Research in 

International Business and Finance. 42, 939–

949. 

https://doi.org/10.1016/j.ribaf.2017.07.028 

Lin B, Xu B (2018) Factors affecting CO2 emissions 

in China’s agriculture sector: A quantile 

regression. Renewable and Sustainable 

Energy Reviews. 94,15–27. https://doi.org/ 

10.1016/j.rser.2018.05.065 

Liu Z, Wang F, Tang Z, Tang J (2020) Predictions and 

driving factors of production-based CO2 

emissions in Beijing, China. Sustainable 

Cities and Society. 53(October 2019), 

101909. https:// doi.org/ 10.1016/ j.scs.2019. 

101909 

 Moghaddasi R,  Anoushe Pour A (2016) Energy 

consumption and total factor productivity 

growth in Iranian agriculture, Energy 

Reports.  2, 218-220 

Mousavi NA, Niazi N, Farajzadeh Z (2013) Effects of 

globalization on pollution diffusion in Iran. 

Agricultural Economics Research. 5, 75-90 

Omokpariola DO, Okechukwu VU, Omokpariola PL 

(2021) Effects of processing on the nutritive 

and anti-nutritive properties of Afzelia 

Africana. Advanced Journal of Chemistry-

Section B. 3(2), 188-198 

Pesaran HM, Pesaran B (1997) Microfit 4. Oxford 

University Press, England. 

Pesaran HM, Shin Y (1998) An autoregressive 

distributed lag modeling approach to co-

integration analysis. Cambridge University 

Press, Cambridge. 371-413 

Pesaran MH, Shin Y, Smith RJ (2001) Bounds testing 

209 

https://www.sid.ir/en/journal/SearchPaper.aspx?writer=573548


E. Hendarto et al                                                                                                               Journal of Nuts 13(3) (2022) 199-210 

 

 

 
approaches to the analysis of level 

relationships. Journal of Applied 

Econometrics. 16, 289–326 

Sarrafi Zanjani M, Mehregan N (2018) Asymmetric 

effect of exchange rate risk on the stock 

index of export-oriented industries using the 

NARDL model. Journal of Research in 

Economic Modeling. 9, 89–116 

Shahbaz M, Mallick H, Mahalik M. K, Loganathan N 

(2015) Does globalization impede 

environmental quality in India? Ecological 

Indicators. 52, 379–393 

Shahbaz M, Solarin SA, Ozturk I (2016) 

Environmental Kuznets Curve hypothesis 

and the role of globalization in selected 

African countries. Ecological Indicators. 67, 

623–636 

Shin Y, Yu B, Greenwood-Nimmo M (2014) 

Festschrift in honor of Peter Schmidt. In 

Festschrift in Honor of Peter Schmidt. 

https://doi.org/10.1007/978-1-4899-8008-

3You W, Lv Z (2018) Spillover effects of 

economic globalization on CO2 emissions: A 

spatial panel approach. Energy Economics. 

73, 248–257 

Sudaryanto T (2018) An Overview of Indonesia’s 

agricultural policies in 2018, FFTC 

Agricultural Policy Platform, 

http://ap.fftc.agnet.org/files/ap_policy/903/9

03_1.pdf. 

 

 

 

 

 

 

 

 

Susanto AD, Harahap RA, Antariksa B, Basalamah 

MA, Nurwidya F (2020) The prevalence and 

related risk factors of obstructive sleep 

apnea in heart failure patients at the 

Indonesian referral hospital for respiratory 

diseases. Journal of Natural Science, 

Biology and Medicine. 11(2), 164-183 

Tang D, Bu T, Liu Y, Dong X (2020) The impact of 

mothers' dietary patterns on children's 

nutritional status in China. American Journal 

of Health Behavior. 44(5), 719-731 

Tavakoli Kazeroni A, Feshari M (2010) The effect of 

industrial exports on the Iranian 

environmental quality (1973-2006). Iranian 

Journal of Trade Studies. 14, 183-212 

Tavakkolnia MR, Akbarian MA (2011) Opportunity or 

threat for environment. Strategic Studies of 

Public Policy. 2, 97-120. 

Umapathi SA, Natarajan JC (2020) Improving 

degradation of polyethylene /acrylic 

dextrose with ground nut powder. Chemical 

Methodologies. 4(1), 100-105 

210 

http://ap.fftc.agnet.org/files/ap_policy/903/903_1.pdf
http://ap.fftc.agnet.org/files/ap_policy/903/903_1.pdf

