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ABSTRACT 

 

The agricultural sector is the third-largest contributor to West Java's gross regional domestic product (GRDP), 

yet its growth tended to decrease in the last five years. Accordingly, this research sought to analyze the impact of 

agricultural growth on the economy of West Java and other regions, and analyze intra-regional and inter-regional 

linkages of West Java's agricultural sector. The method used in this study was a multi-regional input-output 

model.  Interregional Input-Output tables of Indonesia for 34 provinces in 2016 were used for the analysis. The effect 

of West Java's agricultural sector growth has a slight intra-regional effect on regional output growth and a finite 

spillover effect in several provinces within Java Island. The agricultural sector in West Java has weak backward and 

forward intra-regional linkages, which means that the agricultural sector is less able to push the growth of the 

upstream and downstream sectors. The agricultural sector in West Java only has a strong forward linkage with the 

manufacturing sector in DKI Jakarta. 

 

Key words: intraregional effect, intra and interregional linkages, multi-regional input-output, spillover effect  

  

 

INTRODUCTION 

 

  The agricultural sector is strategic in supporting the acceleration of economic development in Indonesia 

since its contribution to the national gross domestic product (GDP) is the third-largest contributor after the 

manufacturing and the trade sector during the 2016-2019 period (Statistics Indonesia 2021a). The role of the 

agricultural sector is indeed inseparable from the performance of regional economic development in 34 provinces in 

Indonesia, especially for provinces that put agriculture as a basis sector in economic development, such as West Java 

Province (Sulistyowati et al. 2021).  The share of West Java's agricultural sector to Indonesia's GDP reaches 7.9 

percent over the same period (Statistics Indonesia 2021a).  

 

The agricultural sector is one of the leading sectors in the West Java economy, especially its contribution to 

the gross regional domestic product (GRDP) (Nugrahadi et al. 2010; Bank Indonesia 2020; Sulistyowati et 

al. 2021). The share of the agricultural sector to West Java's GRDP during 2015-2019 is the third-largest after the 

processing industry and trade sector (Statistics of Jawa Barat Province 2021).  The share of the agricultural sector to 

West Java's GRDP during 2015-2019, on average, was about 8.72 percent (Fig. 1). In addition, the agricultural sector 

also absorbs a reasonably large workforce, which is around 40 percent (Statistics of Jawa Barat Province 2021).  

However, in the same period, the GRDP growth of the agricultural sector in West Java tends to decline. Based on 

Klassen's typology, this condition indicates a developed but depressed sector, where it has a considerable contribution 

to the economy but faces some challenges to grow (Widianingsih et al. 2015).  The average GRDP growth rate of the 

agricultural sector was 2.48 percent, from 2015-2019, the third-lowest after the mining sector and the electricity and 

gas sector (Statistics of Jawa Barat Province 2021). This condition has direct implications for the economy of West 

Java, especially for regional output growth.   

 

In an open economic system, the growth and development of an area will impact other areas around it, thus 

the growth that occurs in the agricultural sector in West Java will impact the economy of West Java 

itself (intraregional multiplier) and the economy of other regions around West Java (spillover effect), and vice 

versa.  This research expected that there are linkages between the agricultural sector and other economic sectors in 

https://translate.googleusercontent.com/translate_f#_ftn1
https://translate.googleusercontent.com/translate_f#_ftn2
https://translate.googleusercontent.com/translate_f#_ftn3
https://translate.googleusercontent.com/translate_f#_ftn3
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West Java and with economic sectors outside West Java. There are interrelationships between economic sectors and 

regions in an economic system (Isard et al. 1998; Miller and Blair 2009). The existence of economic linkages between 

regions was also stated by Hoover (1985), Fujita et al. (1999), and McCann (2001).   

 

However, the question is how significant the impact of  the growth of West Java agricultural sector is on the 

economy of West Java itself and outside West Java, and which economic sectors inside and outside West Java have 

strong linkage with the agricultural sector in West Java. Thus, this study sought to analyze the impact of the growth 

of the West Java agricultural sector on the economy of West Java and outside West Java, and analyze the linkages of 

the different sectors using the Multi-Regional Input- Outputs (MRIO).  

 

 
Source: Statistics of Jawa Barat Province (2021)   

 

Fig. 1. Share of economic sectors to West Java’s GRDP in the period of 2015-2019 

 

METHODOLOGY 

 

Data types and sources.  The data used in this study is secondary data in Indonesian Inter-Regional Input-Output 

(IRIO) table data as a database. The IRIO table used is the Indonesian IRIO Table of Domestic Transactions Based 

on Producer Prices by 34 Provinces and 17 Economic Sectors in 2016 sourced from Statistics Indonesia (2021b). 

 

MRIO Indonesia table structure.  The Indonesian MRIO table in this study is based on data from the Indonesian 

IRIO Table of Domestic Transactions Based on Producer Prices by 34 Provinces and 17 Business Fields in 2016 

(Statistics Indonesia 2021b). The Indonesian MRIO table in this study is classified into 17 economic sectors 

consisting of a matrix of intra-regional and inter-regional transactions in 34 provinces in Indonesia. Intra-regional is 

a transaction of trade in goods and services between sectors of the economy within the same province, while inter-

regional is a transaction of trade in goods and services between sectors of the economy between provinces. 

 

Intra-regional and inter-regional analysis of output multiplier. Intra-regional and inter-regional output 

multiplier in this study is used to analyze the impact of West Java's agricultural sector growth on the economy of 

West Java and outside West Java which is written as follows: 

 

Oj
LL = ∑ b̂ij

LLn
i=1                                                                   (1) 

 

Oj
ML = ∑ b̂ij

MLn
i=1                                                                   (2) 

 

where: 

Oj
LL = Intra-regional output multiplier (intra-regional effect) sector j in  

               province L against province L 

Oj
ML = Inter-regional output multiplier (spillover effect) sector j in province L against  

               province M 

j = agricultural sector 
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 L = West Java Province 

M = Provinces Other Than West Java 

biĵ        = Leontief inverse matrix element MRIO 

 

Interregional multiplier output shows the amount of change in the value of output in the province of M due 

to changes in final demand in sector j in province L. Inter-regional output multipliers show the magnitude of 

the spillover effect (Isard et al. 1998). At the same time, the intra-regional output multiplier shows the amount of 

change in the province of L's output value due to changes in final demand in sector j in province L. The output 

multiplier value is the sum of the columns in the Leontief inverse matrix, both intra-regional and inter-regional sum 

of the columns in the Leontief inverse matrix, both intra-regional and inter-regional. 

  

Analysis of intra-regional and inter-regional linkages. Analysis of intra-regional and inter 

regional  linkages, both forward and backward, is used to analyze the linkages of the West Java agricultural sector 

with other economic sectors in West Java and outside West Java. Intraregional linkages, both backward and forwards, 

are written as in equations (3) and (4), while interregional linkages, both backward and forwards, are written as in 

equations (5) and (6). According to Isard et al. (1998) and Miller and Blair (2009), if the value of backward and 

forward linkages is more significant than one, then the sector has strong linkages and can encourage the growth of its 

upstream, downstream sectors.   

  

                    BLj
LL =

n∑ b̂ij
LLn

i=1

∑ ∑ b̂ij
LLn

j=1
n
i=1

                                                                                      (3) 

 

FLi
LL =

n∑ b̂ij
LLn

j=1

∑ ∑ b̂ij
LLn

j=1
n
i=1

                                                              (4) 

 

 

    BLj
ML =

n∑ b̂ij
MLn

i=1

∑ ∑ b̂ij
MLn

j=1
n
i=1

                                                          (5) 

 

 

                    FLi
ML =

n∑ b̂ij
MLn

j=1

∑ ∑ b̂ij
MLn

j=1
n
i=1

                                                                               (6) 

where: 

BLj
LL = Backward linkage of sector j in area L with sector other economies in the L  

FLi
LL = forward linkage of the sector I in area L to sector other economies in the L  

BLj
ML = Backward linkage of sector j in area L with sector other economies in the M  

FLi
ML = forward linkage of the sector I in area L to sector other economies in the M 

 j = agricultural sector in backward linkage 

 i = agricultural sector in forward linkages 

 L = West Java Province 

M = Provinces Other Than West Java 

biĵ        = Leontief inverse matrix element MRIO  

 

RESULTS AND DISCUSSION 

 

Impact of West Java's agricultural sector growth on the economy of West Java and outside West Java.  The 

slowdown in growth in the agricultural sector in West Java, both directly and indirectly, will impact the economy in 

West Java itself (intra-regional) and the economy outside West Java (inter-regional). The analysis shows that the 

impact of agricultural sector growth on the economy in West Java itself can be seen based on the intra-regional output 

multiplier or often called the intra-regional effect, which is presented in Table 1.   

 

The value of the intra-regional effect for the agricultural sector in West Java is 1.15. This value indicates 

that if there is growth in the agricultural sector due to an increase in final demand of 1 million rupiahs, it will increase 

the total output in all sectors of the West Java economy to IDR 1.15 million or 1.15 times. However, the value of 

the intra-regional effect for the agricultural sector is the smallest after the real estate sector compared to all other 

economic sectors in West Java. The intraregional effects of the growth of the agricultural sector are mostly felt only 

by the manufacturing sector and the agricultural sector itself (Statistics Indonesia 2021b). Notably, the value of the 

intra-regional effect shows that the growth that occurs in the agricultural sector has a negligible impact on increasing 

output in all sectors of the West Java economy compared to other economic sectors. Based on the output demand 

structure, the low value of the intra-regional effect of the agricultural sector was caused by agricultural output 
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characteristics. A large part of agricultural output is fresh products and consumed directly in the form of final demand 

without being reprocessed by other sectors.  Agricultural output in form of intermediate input share about 53,8 percent 

and only 35% percent of this amount is used by the manufacturing sector as raw materials (Statistics Indonesia 2021b). 

 

Table 1. Intra-regional effect of West Java economic sector 

 

No Sector Intra-regional effect 

1 Electricity and gas supply 1.92 

2 Processing industry 1.46 

3 Construction 1.45 

4 Transportation and warehousing 1.44 

5 Provision of accommodation and drinks 1.41 

6 Health services and social activities 1.37 

7 Company services 1.36 

8 Water supply, waste management, waste 1.35 

9 Government administration, defense, and social 1.33 

10 Information and communication 1.29 

11 Other services 1.27 

12 Wholesale and retail trade; motorcycle car repair 1.25 

13 Education services 1.24 

14 Mining and excavation 1.20 

15 Financial services and insurance 1.18 

16 Agriculture 1.15 

17 Real estate 1.12 

    Source: Statistics Indonesia 2021b (processed) 

 

The growth in the agricultural sector in West Java impacted the growth of other areas around West Java in 

the form of a spillover effect. The sum of the intra-regional effects and spillover effects becomes the total effect or 

the overall impact nationally. Table 2 shows that the total effect of the West Java agricultural sector is 1.26, which 

mean that if there is growth in the West Java agricultural sector due to an increase in final demand as much as IDR 1 

million, it will increase the total output in all sectors of the West Java economy by IDR 1.15 million and have a 

spillover effect. In the form of an increase in output to other provinces by IDR 0.11 million or a national impact of 

IDR 1.26 million.   

 

      Table 2.  Total effect of West Java's agricultural sector 

 

No. Effect Mark 

1 Intra-regional effect 1.15 

2 Spillover effect 0.11 

3 Total effect 1.26 

            Source: Statistics Indonesia 2021b (processed) 

  

Economic development in a region does not only have an impact on the region itself but also has a spillover 

effect on the surrounding area. Economic development in one sector will have an impact on the region itself and the 

surrounding area. However, the development of the agricultural sector also will have an impact on the economy in 

the region and the surrounding area (Zhang et al. 2015; Wang et al. 2020). Moreover, there is a spillover effect of the 

development of the agricultural sector in Sulawesi on the economic sector in Kalimantan (Arman et al. 2016). 

Meanwhile, the construction of agricultural roads has a direct effect on agricultural output solely and also a spillover 

effect on the surrounding area (Tong et al. 2013) 

 

The spillover effect in this study shows that if there is a growth in the agricultural sector in West Java due 

to an increase in final demand, then to produce output from the agricultural sector in West Java, goods and services 

are needed from other provinces so that it has an impact on increasing output in these other provinces. The magnitude 

of the spillover effect due to the growth of the agricultural sector in West Java is presented in Table 3. analysis results 

show that the most significant spillover effect is in DKI Jakarta, continued at Banten and East Java. The main 

economic sectors most affected by the spillover in the three provinces are the manufacturing, agricultural, financial 

services, and transportation and storage industry. The manufacturing industry sub-sector that receive the largest 
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spillover effect are chemical industries, pharmaceutical industries, and traditional medicine industries where the 

outputs are the main inputs for agriculture sector such as fertilizers, concentrate feed, pesticides, and other inputs.  

 

Table 3. Spillover effect of West Java agricultural sector growth. 

 

No. Province Spillover effect Economic sector most affected 

1 East Java 0.034 Processing industry and agriculture 

2 DKI Jakarta 0.017 Processing industry and financial services 

3 Banten 0.012 Processing and transportation and warehousing Industry 

   Source: Statistics Indonesia 2021b (processed) 

 

Linkage of West Java's agricultural sector with other economic sectors.  Based on various studies, the 

development of an economic sector in a region has linkages with other economic sectors in the region as well as 

outside the region using the Multi-Regional Input-Output approach. There is a strong relationship between the growth 

of the agricultural sector and the growth of the non-agricultural sector in developing countries (Imai et al. 2016). 

Specifically, there is a spatial relationship between agriculture-based areas and manufacturing-based areas (Okomoto 

and Ihara 2016). 

 

West Java's agricultural sector has trade links with other economic sectors in West Java (intra-regional 

linkages) and economic sectors outside West Java (inter-regional linkages). The agricultural sector in West Java has 

an intra-regional linkages value of less than one (<1), both forward linkages and backward linkages (Table 4). If the 

forward linkage index (<1) then the sector has a weak linkage in encouraging the growth of its downstream sector, 

while if the backward linkage index (<1), then the sector has a weak linkage in attracting growth in its upstream sector 

(Cella 1984; Clements and Rossi 1991). 

 

Table 4. Intra-regional backward and forward linkages economic sector in West Java. 

 

No. Sector 
Backward 

Linkages 

Forward 

Linkages 

1 Agriculture 0.86 0.97 

2 Mining and excavation 0.90 0.99 

3 Processing industry 1.09 2.29 

4 Electricity and gas supply 1.43 1.34 

5 Water supply, waste management, waste 1.01 0.75 

6 Construction 1.08 0.86 

7 Wholesale and retail trade; car repair, motorcycle 0.93 1.17 

8 Transportation and warehousing 1.07 1.02 

9 Provision of accommodation and drinks 1.05 0.78 

10 Information and communication 0.96 0.97 

11 Financial services and insurance 0.88 0.97 

12 Real estate 0.84 0.80 

13 Company services 1.02 0.99 

14 Government administration, defense, and social 0.99 0.75 

15 Education services 0.92 0.78 

16 Health services and social activities 1.02 0.76 

17 Other services 0.95 0.80 

   Source: Statistics Indonesia 2021b (processed) 

 

The weak linkages of the agricultural sector in encouraging the growth of the upstream and downstream 

sectors are caused by the absence or small transactions of trade in goods and services between the agricultural sector 

and other economic sectors throughout the West Java region. The backward linkage of the agricultural sector in West 

Java is mostly (about 67 percent) with the agriculture sector itself and the processing industry, especially the chemical 

and pharmaceutical industries, as producers of fertilizers and pesticides (Statistics Indonesia 2021c). Meanwhile, the 

future linkages of the agricultural sector in West Java are mostly (about 65 percent) with the food accommodation 

provider sector and the processing industry, especially the food and beverage industry as a processed industry based 

on agricultural products (Statistics Indonesia 2021c). 
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Trade transactions in the agricultural sector with its upstream sector show that the output from the upstream 

is used as input by the agricultural sector. On the other hand, the agricultural sector's output is used as input by the 

downstream sector. Trade linkages between the agricultural and other economic sectors in West Java are described 

in Table 5 based on the flow of goods and services between sectors. The backward linkage is from using inputs from 

an economic sector by the agricultural sector. In comparison, the forward linkage is from inputs from the agricultural 

sector by an economic sector. 

 

Table 5.  Composition of input and output use of agricultural sector with other economic sectors in West Java (in 

percent)  

No.   Sector 
Input use of 

agricultural sector 

Output of 

agricultural sector 

used by other sector 

1 Agriculture 0.38 0.10 

2 Mining and excavation 0.00 0.00 

3 Processing industry 0.29 0.65 

4 Electricity and gas supply 0.00 0.00 

5 Water supply, waste management, waste 0.00 0.00 

6 Construction 0.07 0.00 

7 Wholesale and retail trade; car repair, motorcycle 0.14 0.00 

8 Transportation and warehousing 0.03 0.00 

9 Provision of accommodation and drinks 0.00 0.21 

10 Information and communication 0.00 0.00 

11 Financial services and insurance 0.03 0.00 

12 Real estate 0.00 0.00 

13 Company services 0.02 0.00 

14 Government administration, defense, and social 0.00 0.00 

15 Education services 0.00 0.01 

16 Health services and social activities 0.00 0.01 

17 Other services 0.02 0.01 
Source: Statistics Indonesia 2021b (processed)  

 

Inter-regional linkages describe inter-sector linkages between regions described by trade transactions 

between economic sectors in one region and other regions. These linkages also describe how the role of an economic 

sector in a region towards the output growth of the economic sector in other regions. This section discusses how the 

agricultural sector in West Java relates to the economic sector in other regions, especially with the provinces that have 

the most significant spillover effect from the growth of the agricultural sector in West Java, namely DKI Jakarta 

Banten and East Java. 

 

 The inter-regional backward linkages of the agricultural sector in West Java with its upstream sector in three 

regions, namely DKI Jakarta, Banten, and East Java, have weak linkages or linkage index of less than one (BL < 1) 

(Table 6). When compared with intra-regional linkages (Table 4), the agricultural sector in West Java, both intra-

regionally and inter-regionally, is equally less able to encourage the growth of the upstream sector (downstream). The 

agricultural sector of West Java cannot attract the growth of its input supply sector both in West Java and in the 

provinces around West Java. This result is consistent with the small value of the spillover effect from the West Java 

agricultural sector.  However, West Java's agricultural sector has strong inter-regional forward linkages with FL > 1 

only with DKI Jakarta Province. That number means that the agricultural sector of West Java can encourage the 

growth of the downstream sector in the surrounding area but is limited to the province of DKI Jakarta. The future 

linkage of the West Java agricultural sector with DKI Jakarta can be seen from the number of intermediate inputs 

used by the West Java agricultural sector by the economic sector in DKI Jakarta. 

 

The agricultural sector in West Java has the most significant linkage with the accommodation and food and 

drink provider sector in DKI Jakarta. The total output of the West Java agricultural sector used as input by the 

accommodation and food and drink provider sector in DKI Jakarta is around Rp. 1.13 trillion or about 70.5 percent 

of the total output of the West Java agricultural sector, which is used as input by all economic sectors in DKI Jakarta. 

DKI Jakarta, as the capital city of Indonesia as well as the center of the service and trade economy, the accommodation 

and eating and drinking sectors such as hotels, restaurants, and food stalls providing small and medium scale food, is 

growing and is urgently needed to meet the consumption demands of the people who live and work in DKI Jakarta. 
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 Table 6.  Inter-regional forward and backward linkages West Java agricultural sector  

 

No Inter-Regional Linkages DKI Jakarta Banten East Java 

1 Forward linkages 1.03 0.99 0.71 

2 Backward linkages 0.40 0.55 0.71 
Source: Statistics Indonesia 2021b (processed)  

 

On the whole, trade linkages between areas of the agricultural sector of West Java, both forward and 

backward linkages, are still weak in attracting growth in the upstream sector and still limited in encouraging growth 

in the downstream sector. The only exception is the province of DKI Jakarta. Weak inter-regional linkages in the 

agricultural sector of West Java is caused by the small proportion of total input and output of the agricultural sector 

traded between regions, which is only 9.24 percent, the remaining 88.6 percent of input-output of the agricultural 

sector of West Java is traded within the province of West Java itself (Statistics Indonesia 2021b). Trade transactions 

between the output areas of the West Java agricultural sector are primarily concentrated in several provinces on the 

island of Java, namely DKI Jakarta, Banten, Central Java, and East Java, with a total trade proportion of 78.54 percent 

(Statistics Indonesia 2021b).   

 

Table 7. Trade between regions for West Java agricultural sector output  

 

No Province Percentage of Total Trade 

1 East Java  2.49 

2 Central Java 2.40 

3 Banten  2.19 

4  DKI Jakarta  1.84 

  Total 9.24 

Source: Statistics Indonesia 2021b (processed)  

 

CONCLUSIONS AND RECOMMENDATIONS 

 

The growth of the agricultural sector in West Java has a small intra-regional effect and a limited spillover 

effect. The intra-regional effects of the growth of the agricultural sector in West Java were felt mainly by the 

manufacturing industry sector and the agricultural sector itself in West Java. In contrast, the spillover effect is limited 

to only a few provinces around West Java, namely DKI Jakarta, Banten, and East Java. West Java's agricultural sector 

has weak intra-regional linkages with the upstream (backward) and downstream (forward) sectors. Agricultural 

sector in West Java only has a strong forward linkage with the manufacturing sector in DKI Jakarta. For this reason, 

the development of the agricultural sector in West Java is directed at increasing productivity to encourage growth in 

the upstream and downstream sectors and increasing added value to spur growth in the agricultural sector. In addition, 

the provision of agricultural infrastructure is essential to support the smooth distribution and trade with provinces that 

have strong links to the agricultural sector of West Java.  
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