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Introduction 
Food self-sufficiency is a state in which the 
food needs of a country have been met at the 
individual level (Canning et al., 2010). It is 
reflected by sufficient food, in terms of quality, 
security, nutrition, availability, price and not 
contradictory to religion and culture to achieve a 
healthy, active and productive lifestyle (Syarief, 
2017). The development of food security is a 
national priority written in the National Midterm 
Development Plan of 2014-2018. It focuses to 
improve food supply, enrich food distribution, 
accelerate food diversity and monitoring food 
security based on local characteristics (Dudin 
et al., 2016). The disturbance in food security 
can cause a lot of social turmoil (Nasikh, 2013; 
Lax et al., 2016). Food self-sufficiency is 

strictly connected with the city’s foodshed. It is 
important to promote sustainable practices in the 
local food system and food security solutions. 
Therefore, these practices can be adapted to 
the cities in Indonesia including Pasuruan and 
Probolinggo.

The economic development in Pagurian and 
Probolinggo regencies, Indonesia is a logical 
consequence of the social and economic demands 
to accelerate the regional economy (Rosmawarni 
& Soekartono, 2015; Nasikh, 2017b). Regional 
economic development is a process that should 
be carried out by both government and society 
to manage the resources (Fotourehchi, 2017; 
Nasikh, 2018). It can be implemented by 
establishing a partnership between the regional 
government and private parties to create new 
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jobs to boost economic growth (Purnomo, 
2005). Consequently, the regional government 
of Pasuruan and Probolinggo regencies is 
expected to internalize the renewed vision into 
the planning and development processes in 
the food sector through resource management 
to anticipate the rapid and dynamic changes 
(Pelletier et al., 2008; Nasikh et al., 2021). 

One way to meet the accelerating changes in 
society is to optimize local resource management 
in Pasuruan and Probolinggo regencies. The 
regional development is adjusted to the existing 
potential and the governmental program is 
directed to develop the local economy potential 
that will result in rapid and optimal development 
(Pimentel et al., 2008; Eriksen et al., 2018). As 
a result, society’s well-being will increase while 
poverty and unemployment will be reduced 
(Husna, 2015; Nasikh, 2021). The added value 
that is based on local potential is the right 
strategy to drive the local economy, particularly 
the agriculture sector (Pierre, 2000; Ashby et 
al., 2016; Nana, 2018). The agriculture sector 
(agribusiness) as a rural economic sector has 
the potential to strengthen the social economy 
(Almasdi & Suparman, 2013; Nasikh, 2016; 
Sayono et al., 2021).

This framework should underlie the 
enrichment of technology’s role to strengthen 
food security (Rajaniemi et al., 2015). Thus, 
all local potentials are formulated to strengthen 
the agroindustry in Pasuruan and Probolinggo 
regencies. Agroindustry is defined as a 
manufacturing sector component that can add 
value to the agricultural-based raw material, 
through efficient management and operational 
handling in the context of economic development 
as a strategy to eradicate poverty (Mihail et 
al., 2018). Regional economic development is 
also expected to be able to grow spiritually to 
achieve a high economic growth rate through 
the empowerment of local economic potential 
and utilization of existing opportunities to 
increase society’s well-being (Pratomo, 2014; 
Vaitla et al., 2017; Hartono & Nasikh, 2017; 
Haysom & Tawodzera, 2018). Another term 
that is often referred to as the local potential 
or resources is indigenous resources. It is a 

set of knowledge and technology existing and 
developed in, around and by specific indigenous 
communities (people) in a specific area or 
environment (Lailia & Santoso, 2014). In other 
words, all local resources are optimized to: (1) 
Drive the economy to improve economic access 
through new job opportunities and income and 
(2) Increase the consumption diversity through 
various products developed from local materials. 

The approach of Local Leading Product 
development focuses on the utilization and 
optimization of resources and local competency 
to activate the regional economy to resolve 
poverty and unemployment as well as establish 
sustainable development (Pelletier et al., 
2008; Nasikh, 2014; Dayamba et al., 2016; 
Nasikh, 2017a). Thus, local competitiveness 
will be improved when local leading products 
are developed (Pelletier  et al., 2008; Nasikh, 
2014;  Dayamba  et al.,  2016;  Nasikh, 2017a). 
Herein, one of the important factors to develop 
local leading products is the management of local 
government. However, there are some obstacles 
to the local leading product development. 
There is no optimal management of the local 
government, due to the low economic scale, 
so the local product faces difficulties to enter 
a larger target market (regional, national and 
international). The strategy to develop the Local 
Leading Product concerns the high economic 
and competitive local resources. It means 
that they have a core competency and high 
employment, not to mention being produced 
by technical appropriateness (raw material and 
market). They also have a local organization 
(human resources, technology, infrastructure 
support and social and cultural condition). 

The local governments of the Pasuruan and 
Probolinggo regencies are expected to be able to 
identify and seek the productive and competitive 
economic potential to enter the global market. 
It is implicit that the local government has 
to encourage and facilitate business actors to 
develop their products independently with their 
competency to create their local pride. 

Market power tends to worsen the 
development gap among regions. The well-
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developed region has a higher competitive 
accumulation than other places. Haeruman et 
al. (2001) call it the “backwash effect”. The 
leading sector grows to be the main sector 
in the interregional sector. Recent regional 
development has not been able to explain all 
regional economic activities comprehensively. 
Some alternative approaches to the development 
theory have been formularized to help the 
regional economic development plan. 

This organization of the paper is as 
follows: Section one describes how to analyze 
the Location Quotient (LQ) and Growth Ratio 
Model in Probolinggo and Pasuruan Regencies 
in Indonesia. Section two describes research 
methodology that focuses on three analysis 
tools: Location Quotient, Growth Ratio Model 
and how to combine LQ and Growth Ratio 
Model in Probolinggo and Pasuruan Regencies 
in Indonesia.

Materials and Methods
This study employs survey and action research 
approaches to analyze the resource problem in 
each research setting as the basic strategy is to 
develop the existing resources to empower rural 
society to reach sustainable food self-sufficiency. 
The data used is secondary and sourced from 
the central bureau of statistics on 17 economic 
sectors in Pasuruan and Probolinggo regencies 
in 2020. Pasuruan and Probolinggo were chosen 
because these regencies are rural with a lot of 
local potentials that give a huge contribution to 
the Gross Regional Domestic Product (GRDP) 
in East Java. This research employs survey 
and action research methods from February to 
December 2020 to produce an alternative model 
of the techno-industrial cluster that is based 
on the local advantages in Probolinggo and 
Pasuruan regencies. Location Quotient, Growth 
Ratio Model and Overlay were used as the three 
analysis devices in this research.

The Location Quotient is used to identify 
the role of the regional economic sector by 
comparing the same sector in a larger area. This 
model is aimed at identifying potential economic 
sectors that can be developed and used to 

identify the comparative advantage of a region 
(lvarez & Barbero, 2016; Xu, 2018). Equation 1 
shows the formula for calculating LQ:

 (1) 

(Fischer, 2016; Sanso et al., 2017; Ning et al., 
2018; Aspiansyah & Arie, 2019)

In Equation 1, the LQ of a sector in a 
regional economy, C in a different area than the 
overall region’s economic level; ci is a sector 
indicator that is relevant in a region, which in 
this paper is an indicator of the regional economy 
per sector; Ci denotes the factor i indicator that is 
appropriate in the regional economic level and n 
is the number of regional economic sectors. 

For example, if ci is a region’s economic 
sector, then, n is the number of kinds of 
sites,  is the total of that region’s 
economic sector and 

 
is the percentage 

of the regional economic sector in the region. 
Similarly, Ci is the regional economic sector 
of the overall region, is the total 
size of the regional economic sectors of the 
entire region and

  is the total regional 
economic sector of the entire region (i.e., the 
total regional economic sector of the overall 
region). In contrast to the overall region,

serves as the spatial 
dissemination of the area within the regional 
economic sector.

There are three categories of LQ calculation 
results: If LQ > 1, it means the calculated 
specialized sector in Pasuruan and Probolinggo 
regencies is smaller than East Java. However, 
if LQ < 1, it means the calculated sector in 
Pasuruan and Probolinggo regencies is less 
specialized than East Java. Finally, if LQ = 1, it 
means that the calculated sector is sufficient to 
fulfill Pasuruan and Probolinggo regencies, but 
unable to export to other regions. The Growth 
Ratio Model is an activity growth comparison 
between the small and big scales. It is an 
analysis device for describing future economic 
activity or sector based on regional economic 
structural growth parameters (Yusuf, 1999; 
Tadesse & Zewdie, 2019). Region growth ratio 
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is a comparison between the Gross Regional 
Domestic Product growth of the sector (i) in the 
study region and the Gross Regional Domestic 
Product growth of the sector in the reference 
region. The comparison result is categorized 
into two. If > 1 or positive, it means that 
the sector growth in the reference region is 
higher than the total growth of Gross Regional 
Domestic Product of Pasuruan and Probolinggo 
regencies. If the value is negative, the sector 
growth in Pasuruan and Probolinggo regencies 
is lower than the total growth of Gross Regional 
Domestic Product of East Java. 

The reference region growth ratio is 
a comparison between the average Gross 
Regional Domestic Product growth of the 
sector (i) in a particular region and the average 
Gross Regional Domestic Product growth in the 
reference region. If the result is > 1 or positive, 
it means that the sector growth of Pasuruan 
and Probolinggo regencies is higher than in 
the reference region. However, if it is negative, 
the sector growth of Pasuruan and Probolinggo 
regencies is lower than in East Java. 

Besides, the result of the Growth Ratio 
Model can be classified into four. First, 
Classification 1 with Studied Region Growth 
Ratio (+) and Reference Region Growth Ration 
(+) means there is a prominent growth in East 
Java as well as in Pasuruan and Probolinggo 
regencies. Second, Classification 2 with Studied 
Region Growth Ratio (-) and Reference Region 
Growth Ratio (+) shows a significant growth in 
East Java, but not in Pasuruan and Probolinggo 
regencies. Next, Classification 3 with Studied 
Region Growth Ratio (+) and Reference Region 
Growth Ratio (-) reflects an improving growth 
in Pasuruan and Probolinggo regencies, but 
not in East Java. Finally, Classification 4 with 
Studied Region Growth Ratio (-) and Reference 
Region Growth Ratio (-) shows inadequate 
growth in East Java as well as in Pasuruan and 
Probolinggo regency. 

Furthermore, Overlay analysis is used to 
determine the potential sector, according to the 
Location Quotient and Growth Ratio Model. 
There are four assessments (Wahyuningtyas, 

2013; Moseson et al., 2017; Yusuf & Ibikunle, 
2017) of this analysis. First, growth (+) and 
contribution (+) show a dominant activity in 
terms of growth and contribution. Second, 
growth (+) and contribution (-) reflect activity 
with dominant growth, but little contribution. Its 
contribution has to be improved to be a dominant 
activity. Next, growth (-) and contribution (+) 
explain an activity with little growth, but a large 
contribution. There is likely reduced activity. 
Finally, growth (-) and contribution (-) tell a 
low potential activity in terms of growth and 
contribution. The collaboration of these tools 
is used to increase the validity of the research 
finding. So, the output of the research can be 
used to analyse the local economic development 
in the Pasuruan and Probolinggo regencies.

Results and Discussion
To identify the economic growth pattern 
and structure of seventeen economic sectors 
in Probolinggo regency, data on the rate of 
economic growth and the contributing proportion 
of Gross Regional Domestic Product of 2020 
were utilized. The Location Quotient (LQ) was 
calculated by using the Gross Regional Domestic 
Product of Probolinggo regency according to the 
constant price of 2019. Table 1 showed the LQ 
of Probolinggo Regency in 2019.

From Table 1, it was identified that the 
basis category included water supply, trash and 
waste management and recycling, as well as real 
estate, government administration, defence and 
social security and other services. It means that 
those sectors were able to meet the local need 
of Probolinggo Regency and transferred to meet 
the other region’s needs. Those were leading 
sectors that can improve the regional economic 
growth of Probolinggo Regency (Kondaurouva, 
2015). Meanwhile, the non-basis sector consisted 
of mining and digging, processing industry, 
construction, wholesale and retail, car and 
motorbike repair, transportation and storage, 
accommodation and food and beverage supply, 
information and communication, financial and 
insurance service, corporate service, education 
service and health and social activity service. In 
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other words, those sectors could only fulfil local 
needs (David & Vasil, 2013; Djoudi et al., 2016; 
Koudougou et al., 2017; Vinceti et al., 2018) 
and they were unable to be exported. Thus, 
improvement and development of those sectors 
were required to make them leading sectors and 
help to improve the regional economic growth 
(Osipova, 2015; Ravera et al., 2016). Besides, 
the analysis result of the Growth Ratio Model 
of Probolinggo Regency was shown in Table 2. 

Table 2 reflected the real and nominal 
values of Pasuruan Regency. Consequently, a 
comparison between the Growth Ratio Model 
of East Java and Probolinggo Regency could 
be carried out to obtain a depiction of economic 
activity that might be possible in Probolinggo 
regency. Sectors that belonged to Classification 
1 or (+) and (+) were wholesale and retail, car 
and motorbike repair, transportation and storage, 
accommodation and food and beverage supply, 
information and communication, financial and 

insurance, education and health and social activity 
sectors. It meant that those sectors obtained 
significant growth in East Java and Probolinggo 
regency. Besides, mining and excavation sectors 
fell in Classification 2 with (+) and (-) values of 
comparison between the Growth Ratio Model 
of East Java and Probolinggo Regency. It meant 
that both sectors obtained prominent growth 
at the East Java level but were inadequately 
significant in Probolinggo Regency. Meanwhile, 
the processing industry, water supply, trash and 
waste management, and recycling, construction, 
real estate, corporate service, government 
administration, defence and social security and 
other services sectors were in Classification 3. 
Those sectors grew significantly in Probolinggo 
Regency but insignificantly in East Java. Finally, 
agriculture, forestry and fishery, electricity and 
gas supply belonged to classification 4. They did 
not grow significantly in 2019 both in East Java 
and Probolinggo Regency. 

Table 1: The location quotient of Probolinggo regency

No. Business Area LQ Note
1 Agriculture, forestry and fishery 3.06 BASIS
2 Mining and excavation 0.46 NON-BASIS
3 Processing industry 0.76 NON-BASIS
4 Electricity and gas supply 3.07 BASIS
5 Water supply, trash and waste management and 

recycling 
1.19 BASIS

6 Construction 0.77 NON-BASIS
7 Wholesale and retail, car and motorbike repair 0.68 NON-BASIS
8 Transportation and storage 0.29 NON-BASIS
9 Accommodation and food and beverage supply 0.28 NON-BASIS
10 Information and communication 0.58 NON-BASIS
11 Financial and insurance service 0.71 NON-BASIS
12 Real estate 1.40 BASIS
13 Corporate service 0.41 NON-BASIS
14 Government administration, defence and social security 1.42 BASIS
15 Education service 0.98 NON-BASIS
16 Health and social service 0.93 NON-BASIS
17 Other service 1.36 BASIS

Source: Data analysis (central bureau of statistics of Probolinggo regency, 2020)
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From Location Quotient (LQ) and Growth 
Ratio Model analysis results, it could be 
concluded that not all sectors grew significantly 
in Probolinggo Regency and East Java. They 
could meet the regional need of Probolinggo 
Regency, but are unable to export to other 
regions (Porter, 2000). The Overlay analysis 
was displayed in Table 3. 

From the Overlay analysis of Probolinggo 
Regency presented in Table 3, it could be 
categorized that water supply, trash and waste 
management, recycling, real estate, government 
administration, defence and social security, 
as well as other services sectors were the 
outstanding sectors, with positive growth and 
significant contributions to the Gross Regional 
Domestic Product of Probolinggo Regency, 
which was classified as “rapid advance rapid 
growth”.

It meant that those subsectors not only 
gave huge contributions but also obtained 

rapid growth. Agriculture, forestry and fishery, 
electricity and gas supply belonged to the 
highly contributing and dominant sectors, but 
they obtained insignificant growth. Therefore, 
they were categorized into “rapid but stressed 
advance”, reflecting that these sectors gave huge 
contributions but had a reduced growth rate. 
Sectors with “rapid advance” were the processing 
industry, construction, wholesale and retail, 
car and motorbike repair, transportation and 
storage, accommodation and food and beverage 
supply, information and communication, 
financial and insurance service, corporate 
service, education, health and social activity 
sectors. It meant that those subsectors gave 
little contribution but obtained rapid growth. 
Finally, the mining and excavation sectors 
showed little growth and contribution. Thus, 
they belonged to the “relatively left behind” 
category. Related to food security conditions 
in Probolinggo Regency, agriculture as the 
basic sector is not significantly growing but it 

Table 2: Growth ratio model of Probolinggo regency

No. Business Area
RPS

Real Nominal
1 Agriculture, forestry and fishery 0.65 -
2 Mining and excavation 0.61 -
3 Processing industry 1.16 +
4 Electricity and gas supply 0.82 -
5 Water supply, trash and waste management and recycling 1.10 +
6 Construction 1.08 +
7 Wholesale and retail, car and motorbike repair 1.31 +
8 Transportation and storage 1.45 +
9 Accommodation and food and beverage supply 1.68 +
10 Information and communication 1.56 +
11 Financial and insurance service 1.44 +
12 Real estate 1.09 +
13 Corporate service 1.05 +
14 Government administration, defence and social security 1.03 +
15 Education service 1.24 +
16 Health and social service 1.25 +
17 Other service 1.01 +

Source: Data analysis (central bureau of statistics of Probolinggo regency, 2020)
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probably affects the processing industry that has 
positive growth. In agriculture development, 
many businessmen realize the farming product 
will be value-added if they process it before 
they sell it to the market and is calculated as the 
growth of the industry. It can be said that food 
security in Probolinggo Regency has been in 
step with agriculture sustainability development. 
Sustainable agriculture has become essential to 
agricultural progress around the world, including 
in Indonesia. This strategic factor is shown by its 
role in capital formation, provision of foodstuffs, 
industrial raw materials, feed and bioenergy, 
absorbing labour, sources of foreign exchange 
and sources of income, as well as environmental 
preservation through environmentally friendly 
farming practices. Agricultural development in 
Indonesia is directed towards the development 
of sustainable agriculture, as part of the 
implementation of sustainable development. 

Sustainable agricultural development (including 
rural development) is an issue of strategic 
importance that is of concern in all countries 
today. Besides being a goal, sustainable 
agricultural development has also become a 
paradigm for agricultural development patterns. 
In conclusion, the agriculture and processing 
industry sector has a strong relationship towards 
food security sustainability in Probolinggo 
Regency. 

From the above analysis, it also can be 
concluded that Probolinggo Regency was 
categorized as Rapid Advance but Left Behind 
(Anpilov, 2012; Etongo et al., 2018b) since most 
job opportunities sectors fell into this category. 
Studies by Rosmawarni and Soekartono (2015) 
and Moreda (2018) argued that Probolinggo 
Regency fell into Rapid Advance Rapid Growth 
from 2011 to 2018 as most jobs were in this 
category. In other words, the economic growth of 

Table 3: Overlay analysis (a combination of LQ and growth ratio model)

No. Business Area
LQ RPS

Real Nominal Real Nominal
1 Agriculture, forestry and fishery 3.06 + 0.65 -
2 Mining and excavation 0.46 - 0.61 -
3 Processing industry 0.76 - 1.16 +
4 Electricity and gas supply 3.07 + 0.82 -
5 Water supply, trash and waste management and 

recycling
1.19 + 1.10 +

6 Construction 0.77 - 1.08 +
7 Wholesale and retail, car and motorbike repair 0.68 - 1.31 +
8 Transportation and storage 0.29 - 1.45 +
9 Accommodation and food and beverage supply 0.28 - 1.68 +
10 Information and communication 0.58 - 1.56 +
11 Financial and insurance service 0.71 - 1.44 +
12 Real estate 1.40 + 1.09 +
13 Corporate service 0.41 - 1.05 +
14 Government administration, defence and social 

security
1.42 + 1.03 +

15 Education service 0.98 - 1.24 +
16 Health and social service 0.93 - 1.25 +
17 Other service 1.36 + 1.01 +

Source: Data analysis (central bureau of statistics of Probolinggo regency, 2020) 
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Probolinggo Regency weakened, so the regional 
planning program had to prioritize increasing 
the Gross Regional Domestic Product (Marcelo 
& Doug, 2015). 

To identify the economic growth pattern 
and structure of seventeen economic sectors of 
Pasuruan Regency, the data of economic growth 
rate and Gross Regional Domestic Product 
contribution proportion were used (Maxim & 
Irina, 2017). Table 4 showed the LQ result by 
using the Gross Regional Domestic Product of 
Pasuruan Regency with the constant price in 
2019. 

From the calculation of LQ in Table 4, the 
sectors in Gross Regional Domestic Product 
were categorized into two categories: Basis and 
non-basis sectors (Mohamed & Lee, 2006). The 
basic sector included the processing industry, 
electricity and gas supply and construction 
sectors. It meant that those three sectors became 
leading sectors in the regional economic growth 
of Pasuruan Regency. They could meet the 

regional need of Pasuruan Regency and export 
to other regions (Mbukwa, 2013; Koffi et al., 
2017; Etongo et al., 2018a).

The non-basis sectors were agriculture, 
forestry and fishery, mining and excavation, 
water supply, trash and waste management 
and recycling, wholesale and retail, car and 
motorbike repair, transportation and storage, 
accommodation and food and beverage, 
information and communication, financial 
and insurance, real estate, corporate service, 
government administration, defence and social 
security, education, health and social activity 
sectors. Those sectors were able to meet 
the needs of the Pasuruan Regency without 
exporting to other places. There were a lot of 
sectors in Pasuruan Regency that had to be 
developed further so that they could be leading 
sectors to increase the economic growth of 
Pasuruan Regency (Yusuf & Ibikunle, 2017; 
Binam et al., 2017; Meinzen et al., 2017). Table 
5 showed the Gross Regional Domestic Product 
of Pasuruan Regency. 

Table 4: Calculation of location quotient (LQ) of Pasuruan regency

No. Business Area LQ Note
1 Agriculture, forestry and fishery 0.56 NON-BASIS
2 Mining and excavation 0.10 NON-BASIS
3 Processing industry 1.98 BASIS
4 Electricity and gas supply 2.76 BASIS
5 Water supply, trash and waste management and 

recycling 
0.35 NON-BASIS

6 Construction 1.32 BASIS
7 Wholesale and retail, car and motorbike repair 0.54 NON-BASIS
8 Transportation and storage 0.20 NON-BASIS
9 Accommodation and food and beverage supply 0.64 NON-BASIS
10 Information and communication 0.57 NON-BASIS
11 Financial and insurance service 0.30 NON-BASIS
12 Real estate 0.43 NON-BASIS
13 Corporate service 0.13 NON-BASIS
14 Government administration, defence and social security 0.50 NON-BASIS
15 Education service 0.26 NON-BASIS
16 Health and social service 0.23 NON-BASIS
17 Other service 0.73 NON-BASIS

Source: Data analysis (central bureau of statistics of Pasuruan Regency, 2020)
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From the Growth Ratio Model in Table 5, 
the real and nominal values of Pasuruan Regency 
were obtained. A comparison of the growth Ratio 
Model of East Java and Pasuruan Regency was 
carried out to obtain the description of potential 
economic activity in Pasuruan Regency. It 
was classified as follows. Classification 1 with 
(+) and (-) values consisted of wholesale and 
retail, car and motorbike repair, transportation 
and storage, accommodation and food and 
beverage, information and communication, 
financial service and insurance sectors. It meant 
that those sectors obtained significant growth 
in both East Java and Pasuruan Regency levels. 
Classification 2 with (+) and (-) only consisted of 
mining and excavation sectors. In other words, it 
significantly grew at East Java level but did not 
make significant growth in Pasuruan Regency. 
Next, the processing industry, water supply, 

trash and waste management and recycling, 
real estate, corporate service and other sectors 
fell into Classification 3, or (-) and (+) values. 
It meant that they made prominent growth in 
Pasuruan Regency level, but not at the province 
level. Finally, Classification 4 with (-) and (-) 
values consisted of agriculture, forestry and 
fishery, electricity and gas supply, construction, 
government administration, defence and social 
security sectors. There was no significant growth 
both in East Java and Pasuruan Regency levels. 

From the result of the Location Quotient 
(LQ) and Growth Ratio Model analysis, it 
was concluded that not all sectors that grew 
significantly in Pasuruan Regency and East Java 
were able to export to other regions to meet 
their regional needs. In other words, they could 
only meet their own needs. Table 6 showed the 
Overlay analysis. 

Table 5: Gross regional domestic product of Pasuruan regency

No. Business Area
RPS

Real Nominal
1 Agriculture, forestry and fishery 0.65 -
2 Mining and excavation 0.47 -

3 Processing industry 1.06 +
4 Electricity and gas supply 0.06 -
5 Water supply, trash and waste management and recycling 1.24 +
6 Construction 0.37 -
7 Wholesale and retail, car and motorbike repair 1.27 +
8 Transportation and storage 1.19 +
9 Accommodation and food and beverage supply 1.57 +
10 Information and communication 1.51 +
11 Financial and insurance service 1.20 +
12 Real estate 1.26 +
13 Corporate service 1.23 +

14 Government administration, defence and social security 0.90 -
15 Education service 1.09 +
16 Health and social service 1.34 +
17 Other service 1.09 +

Source: Data analysis (central bureau of statistics of Pasuruan Regency, 2020)
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The result of the Overlay analysis in Table 6 
for Pasuruan Regency was classified as follows. 
The processing industry sector was the leading, 
dominant sector as it presented positive growth 
and made a significant contribution to the 
Gross Regional Domestic Product of Pasuruan 
Regency. Therefore, it belonged to the “rapid 
advance rapid growth” category. Also, electricity 
and gas supply, as well as construction sectors, 
gave large contributions, but they obtained 
insignificant growth, so they belonged to “rapid 
but stress advance”. Next, water supply, trash and 
waste management and recycling, wholesale and 
retail, car and motorbike repair, transportation 
and storage, accommodation and food and 
beverage, information and communication, 
financial service and insurance, real estate, 
corporate service, education, health and social 

activity and other service sectors were sectors 
dominant sectors in terms of economic growth, 
but they did not give a large contribution to the 
Gross Regional Domestic Product. Therefore, 
they belonged to the “rapid development” 
typology. Finally, the “relatively left-behind” 
typology consisted of agriculture, forestry and 
fishery, mining and excavation, government 
administration and defence and social security. 
These sectors did not show great potential. 

According to the LQ result, agriculture 
is not a basis sector in Pasuruan Regency 
and it showed that Pasuruan Regency sectors 
have shifted to secondary sectors where the 
processing industry, gas and electricity, also 
construction become the basic sectors. The 
correlation between this phenomenon and food 
security is that Pasuruan Regency is weak in 

Table 6: Overlay analysis (the combination of location quotient and growth ratio model)

No. Business Area
LQ RPS

Real Nominal Real Nominal
1 Agriculture, forestry and fishery 0.56 - 0.65 -
2 Mining and excavation 0.10 - 0.47 -
3 Processing industry 1.98 + 1.06 +

4 Electricity and gas supply 2.76 + 0.06 -
5 Water supply, trash and waste management 

and recycling 
0.35 - 1.24 +

6 Construction 1.32 + 0.37 -
7 Wholesale and retail, car and motorbike 

repair 
0.54 - 1.27 +

8 Transportation and storage 0.20 - 1.19 +
9 Accommodation and food and beverage 

supply 
0.64 - 1.57 +

10 Information and communication 0.57 - 1.51 +
11 Financial and insurance service 0.30 - 1.20 +
12 Real estate 0.43 - 1.26 +
13 Corporate service 0.13 - 1.23 +
14 Government administration, defence and 

social security
0.50 - 0.90 -

15 Education service 0.26 - 1.09 +
16 Health and social service 0.23 - 1.34 +
17 Other service 0.73 - 1.09 +

Source: Data analysis (central bureau of statistics of Pasuruan Regency, 2020)
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food security sustainability. This Regency is 
focusing on increasing its economic growth 
rather than sustainability. Also, it showed 
that Pasuruan Regency belonged to the “rapid 
development” category since the dominant 
sectors had rapid growth, but little contribution. 
This was contrasted with the study of (Sudarti, 
2009) which stated that Pasuruan Regency was 
“relatively left-behind” from 2013-2016. In 
other words, the job opportunities in Pasuruan 
Regency improved in terms of economic growth 
but their contribution was still low (Heubach et 
al., 2016; Igbal & Elnur, 2017; Anna et al., 2017; 
Vera et al., 2017). Looking beyond, Pasuruan 
Regency should improve its ability to increase 
the sector’s contribution as the objective of 
sustainable development, in simple terms, is 
a development that meets today’s life without 
diminishing future generations’ capability to 
meet their needs. The implementation of socially 
just economic development is carried out 
without sacrificing the environment; therefore, 
the current development must also consider the 
needs of the next generation.

Sustainable agriculture should be pursued 
in the Pasuruan regency. The concept of 
sustainable agriculture is oriented towards three 
dimensions of sustainability, namely: Long-
term viability of commercial enterprises (profit), 
long-term viability of human social life (people) 
and long-term viability of natural ecosystems 
(planet). The economic dimension is concerned 
with maximizing the profit streams by at least 
managing the productive assets that exist as the 
foundation for the profit. The level of efficiency 
and competitiveness, the magnitude and the 
increase of added value are the major indicators 
of economic dimension. The economic 
dimension emphasises addressing current and 
future generations’ economic requirements.

The social dimension is a constitutional 
orientation that is tied with the desire for social 
welfare, which is represented by a peaceful 
social life (including the prevention of social 
disputes), cultural variety preservation and 
socio-cultural capital, including ethnic minority 
protection. 

Stability is the key indicators to consider 
while putting development plans into action. 
Natural ecosystems, which contain biological 
life and natural material must be stable, according 
to the dimension of the natural environment. 
The preservation of biodiversity and biological 
carrying capacity, land, water and agro-climate 
resources, as well as environmental health and 
comfort, are all included. 

The maintenance of the ecosystem’s 
resilience and dynamism is prioritized over 
the preservation of an ideal that is not possible 
to achieve. These three dimensions influence 
each other so the three must be considered in a 
balanced manner.

Lastly, there should have been a policy to 
bridge and facilitate the activation of leading 
sectors so that they kept developing from time 
to time in Pasuruan Regency (Faical et al., 2012; 
Cooper & West, 2017). 

Conclusion
From Location Quotient (LQ) and Growth Ratio 
Model analysis in Probolinggo and Pasuruan 
Regencies, it is concluded that basis sectors 
in Probolinggo and Pasuruan Regencies give 
opportunities for both regencies to be exporters 
to other regencies and cities in East Java in 
contributing to food security sustainability. 
Sectors with a positive Growth Ratio Model 
can move the local economy through regional 
development innovations. Furthermore, sectors 
with a positive Growth Ratio Model can move 
the regional economy in East Java by considering 
the existing sectorial linkage. The result of 
this research can be used by the management 
of the local government for consideration of 
policymaking. The policy arranged by the 
local government of Pasuruan and Probolinggo 
regencies should focus on the economic sectors 
which give huge contribution. This research 
is limited by using only three tools which are 
Location Quotient (LQ), Growth Ratio Model 
and Overlay. This means that it might have been 
better if it had used more tool combinations. 
Therefore, it is necessary to collaborate more 
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analysis tools including data type. For future 
research, it is suggested to use more tools and 
incorporate primary and secondary data to get a 
better result.
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