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Currently, industrial sector has been facing challenges in terms issues where the industrial 

activities impact the environment. The industrial sector in Ngawi Regency is one of the sectors 

that contributes the fourth largest to the region's economy. This study identifys the factors that 

influence industrial sectors namely the aspects of revenue growth, sales growth, and 

production growth by using multiple linear regression analysis and applying Pentahelix Model 

as a collaboration model towards eco-industrial development. The findings of the study 

revealed the variables which significantly influenced the aspect of revenue growth namely raw 

material, capital, and infrastructure. The production growth is affected by raw materials, 

capital, marketing, production, and institutional. Supported by the result of industrial 

development factors, Pentahelix synergy is expected to be applied in the practice of eco-

industrial development based on the roles of each actor in Pentahelix. 
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1. INTRODUCTION

In developing countries, industrial sector has been the

mainstay sector which drives the economy [1]. The industrial 

sector is the first priority in the development of a region. It 

leads and supports other supporting sectors. It is one of the 

sectors that greatly contribute to the gross domestic product 

(GDP) in a region [2]. Industrial sector is strategic and 

important to realize development goals. Therefore, 

industrialization is more aimed at supporting the development 

of industry to mobilize and increase the regional economic 

growth rate and open wide opportunities for employment [3]. 

To reach the purpose, good cooperation between economic 

sectors is needed so that it can have an impact on the activities 

of the production sector which has attractiveness and support 

in each sector [4, 5]. By industrial sector, it is expected that a 

stronger regional economic structure can be achieved. 

On the other side, industrial sector development is currently 

facing challenges where industrial activities are potential in 

causing new problems such as environmental damage, social 

problems, disturbance in sustainable development process [6, 

7]. Industrial activity is one of the main causes of 

environmental degradation which negatively impacts on the 

life of surrounding community [7, 8]. This environmental 

problem includes toxic industrial waste, excessive natural 

resources exploitation, and social problems such as poverty 

and social disparity [9, 10]. 

Eco-Industrial Development is an industrial development 

concept that focuses on achieving sustainable economic 

growth by minimizing negative impacts on the environment 

[11]. One of the strategies is collaboration between companies, 

governments, communities and other organizations that must 

collaborate to create a sustainable industrial ecosystem. This 

collaboration involves exchanging information, resources and 

knowledge to encourage innovation and best practices in 

reducing environmental impact [12]. 

Industrial sector in Ngawi Regency, preceded by agriculture, 

construction, and trade, is one of the sectors with fourth largest 

contribution to the economy [13]. The contribution of 

industrial sector in Ngawi Regency increases every year. 

Based on the Central Bureau of Statistic of Ngawi Regency in 

2022, the contribution of industrial sector to the gross regional 

domestic product (GRDP) was 8.80% in 2018, then increased 

to 8.94% in 2019. In 2020, it reached 9.02% which decreased 

to 8.73%. The decrease was caused by the COVID-19 

pandemic which also impacted sectors. In 2021, the GRDP of 

industrial sector of Ngawi Regency increased to 9.31%. The 

data showed that the industrial sector has become one of the 

leading sectors in Ngawi Regency that boosts the surrounding 

economy of the community due to its considerable 

contribution. 

The food and drink industries are the leading industries with 

largest contribution, followed by industries of timber, wood 

and cork products, bamboo woven products, rattan and the like, 

and tobacco processing (Directory of Small and Medium 

Enterprises of Ngawi Regency, 2016). The three types 

industry is potential to develop due to their large contribution 

to GRDP. 

The Pentahelix Model is a synergy of 5 main actors of 

sustainable development, namely government, institutions, 

communities, media and business or the business world to 

mutually build and develop the industry [14]. In order to 

achieve the optimal results in the sustainable industrial 

development, synergy and collaboration between the 5 actors 

are needed. This study aims at identifying the influential 

factors in the industrial sector development. The findings of 

the study can be used to know the influential aspects in the 

development of industry. This study also formulates the 

Pentahelix Model in industrial development. The model is 

expected to be able to be applied in the sustainable industrial 

development in Ngawi Regency. 
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2. METHODOLOGY

2.1 Data collection and sampling 

Data were collected through interviews, and observations 

[15]. Observations were made to see the condition of the 

industrial characteristics consisting of internal and external 

aspects in Ngawi Regency Observations were intended to 

determine the condition of supporting facilities for industrial 

activities: trade facilities, transportation, and utility networks. 

Questionnaires were used to know the internal and external 

characteristics of the industry as well as the industrial 

development in Ngawi Regency which consisted of sales 

growth, production growth, and revenue growth. 

This study used non-random sampling with the purposive 

sampling technique. Purposive sampling techniques are used 

in determining samples based on researchers' considerations 

about which samples are most appropriate, useful and 

considered representative of a population (representative). 

Based on data of microenterprises of Ngawi Regency in 2022, 

the number of small and medium enterprises (SMEs) in Ngawi 

Regency reached 1,764 industries spread throughout the sub-

district area. There were 396 industrial businesses in Ngawi 

District used as samples in the study. Sample selection was 

based on consideration of diversity, number, and distribution 

of industries. The diversity, distribution, and number of 

industries are the highest in Ngawi sub-district so that the area 

is considered to be representative of the existing population. 

The respondents observed were all workers in several 

industrial categories namely industries of food and beverage, 

cigarette, wood, bamboo, rattan, grass and the like, chemical 

and petroleum, coal, rubber, and plastic, paper and paper 

goods, printing and publishing, textile, clothing and leather 

Figure 1 (a). 

The characteristics of the respondents were classified based 

on gender, age, and levels of education. Based on the survey, 

it was found that the respondents frequency by gender was 

dominated by males. The proportion of respondents based on 

gender was 65% or 258 male respondents. Meanwhile, female 

respondents were 35% or 138 respondents Figure 1 (b). 

Besides gender, the respondents were reviewed based on 

age. The frequency of respondents by age was dominated by 

the age group of 35-44 years old. The proportion of 

respondents based on age was 12% or 47 respondents in the 

age group of 15-24 years old. 24% or 94 respondents were in 

the age group of 25-34 years old. 33% or 129 respondents were 

in the age group of 35-44. 23% or 90% respondents were in 

the age group of 45-54 years old or 31 respondents were in the 

age group of more than (>) 55 years old Figure 1 (c). 

Based on the survey, it could be identified that the frequency 

of respondents based on the latest education level was 

dominated by senior high school graduates. There were 60% 

or 23 respondents of junior high school graduates. 57% or 226 

were senior high school graduates. There were 25% or 98 

respondents with diploma degree and 12% or 49 respondents 

with bachelor degree Figure 1 (d). 

Figure 1. Pie chart of: (a) Frequency of small and medium industry types, (b) Characteristics of respondents by gender, (c) 

Characteristics of respondents by age, (d) Characteristics of respondents by level of education 
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Variables and sub-variables in the study were obtained 

based on previous studies. They are detailed in Table 1. 

Table 1. Research variables 

No Variable Indicator Source 

1 Raw Material Price of raw material [16-18] 

2 Workforce Wage [17, 18] 

3 Capital Value for money [19] 

4 Marketing Marketing strategy [17, 18] 

5 Production Number of productions [17, 19] 

6 Technology The use of technology [18, 19] 

7 Accessibility Transportation costs [18] 

8 Institution Forms of cooperation [20] 

9 Source of energy Type of energy [21] 

10 Infrastructure Type of infrastructure [18] 

11 Space Land size [18] 

12 Revenue growth Amount of revenue [22] 

13 Production growth Production capacity [23] 

14 Sales growth Selling price [22] 

2.2 Multiple linear regression analysis 

This study examines the influence and relationship of more 

than two independent variables on dependent variables to 

determine the influential factors in the industrial development. 

Multiple linear regression formula was used as a method [24]. 

The equation of the multiple linear regression model is as 

follows: 

0 1 1 2 2 n n iY X X X   = + + ++ + (1) 

Descriptions: 

Y =bound variable (dependent) 

β0 =intercept 

βi =coefficient (slope) of the ith variable or attribute 

Xij =jth predictor independent variable of ith respondent, 

also known as attribute 

εi =fallacy that occurs in an attempt to achieve the 

expected price, with i =1, 2, 3, ..., n. 

The hypotheses were formulated based on a conceptual 

model adapted from previous studies and findings, namely 

factors that influence the industrial sector development: raw 

materials, capital, infrastructures, marketing, production and 

institutions [17, 25-27]. The factors that influence the revenue 

growth cover resources, customers, suppliers, complements, 

competitors, and research institutions [22]. Factors that 

influence the sales revenue growth are product quality, product 

price, sales amount, sales location, competitors, and marketing 

[22, 28]. 

There are efforts that can be made to improve the industrial 

sector sustainability. First, it can be done through production 

optimization. The suggested approach is by innovatively 

combining the obstacles with sustainable efficiency in the 

resource reallocation modeling. Second, it is performed by 

adjusting the scale of production. The third effort is by 

considering the characteristics of energy consumption [23]. 

Figure 2 describes the hypothesis formula for this research. 

• H1. There is a positive relationship between revenue

growth and raw materials 

• H2. There is a positive relationship between revenue

growth and capital 

• H3. There is a positive relationship between revenue

growth and infrastructure 

• H4. There is a positive relationship between sales

growth and marketing 

• H5. There is a positive relationship between sales

growth and production 

• H6. There is a positive relationship between

production growth and raw materials 

• H7. There is a positive relationship between

production growth and capital 

• H8. There is a positive relationship between

production growth and marketing 

• H9. There is a positive relationship between

production growth and institutional 

• H10. There is a positive relationship between

production growth and production 

Figure 2. The model of conceptual and research hypotheses 
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2.3 Pentahelix Model 

 

Pentahelix is an innovative model of development of the 

Quadruple Helix Model which connects academics, business 

practitioners, communities, government and media to create an 

ecosystem based on creativity and knowledge [29]. 

Collaboration between the stakeholder has become a strategy 

to optimize industrial development in Ngawi Regency. 

Involvement and collaboration between the stakeholders in 

optimizing eco-industrial development in Ngawi Regency 

synergize based on the main tasks of each actor. The 

Pentahelix Model in this study was used to see the 

stakeholders’ collaboration in developing the industries in 

Ngawi Regency on 5 main actors. Figure 3 describes the five 

main actors of the Pentahelix Model as follows. 

a) Academics 

Academics provide knowledge, training, and also and new 

business idea to support the industrial sector development in 

Ngawi Regency. 

b) Business 

The business aspect provides capital and marketing 

strategies of industrial products. 

c) Community 

This means people who share the same interest in making 

and distributing products in the industry in Ngawi Regency. In 

this case, the community means the industrial practitioners in 

Ngawi Regency. 

d) Government 

Government is the actor who manage the regulations on 

industry in Ngawi Regency. In the industrial sector 

development in Ngawi Regency, the government formulates 

policies and conduct supervision. 

e) Media 

Stakeholders of the media in industrial sector in Ngawi 

Regency are the social media and radio broadcasts. Media 

helps to streamline the communication process between the 

stakeholders and the industrial marketing in Ngawi Regency. 

 

 
 

Figure 3. The collaboration of Pentahelix Model 

 

 

3. RESULTS AND ANALYSIS 

 

3.1 Multiple linear regression analysis 

 

There are three aspects of multiple linear regression analysis: 

revenue growth, sales growth, and production growth. 

 

3.1.1 Revenue growth 

Table 2 explains the multiple regression analysis on the 

revenue growth aspect. In the aspect of revenue growth, there 

are three significant influential variables namely raw material, 

capital, and infrastructure. The following is the equation in the 

regression model. 

Y=8,092,603.05+0.56X1+0.24X3+992,047.80X10 

R2=41.1%. 

 

Table 2. The result of multiple linear regression analysis of revenue growth 

 
Coefficients 

Model 
Unstandardized Coefficients Standardized Coefficients 

T Sig. 
B Std. Error Beta 

1 

(Constant) 8,092,603.05 1,854,836.14  4.36 0.00 

Raw Material 0.56 0.13 0.29 4.26 0.00 

Labor -0.19 0.13 -0.09 -1.38 0.17 

Capital 0.24 0.04 0.46 6.05 0.00 

Marketing -311,439.76 165,824.82 -0.15 -1.87 0.06 

Production 338.27 275.12 0.08 1.23 0.22 

Technology -295,918.49 210,832.37 -0.09 -1.40 0.16 

Accessibility 0.20 0.13  0.11 1.49 0.13 

Institution -279,444.25 155,719.21 -0.12 -1.79 0.07 

Source of energy -25,772.66 127,267.69 -0.01 -0.20 0.84 

Infrastructure 992,047.80 469,693.92 0.13 2.11 0.03 

Space -7,800.39 10,780.53 -0.04 -0.72 0.47 

a. Dependent Variable: Revenue Growth 
Source: SPSS processing result, 2022 

 

The t-test result show that raw material has a significant 

effect with p value of 0.00 (p<0.05). The raw material variable 

demonstrates a regression coefficient of 0.56 with t value of 

4.26. The results of the calculations exhibit that the availability 

of raw material can affect the income earned by industrial 

business practitioners. It influences industrial activities, 

thereby impacting on the income. Every increase of 1 value 

(rupiah) in raw material will cause an increase in the value of 

revenue growth of 0.56. 

From on the t-test result, it has been found that capital 

variable is significantly influential with p value of 0.00 

(p<0.05) The capital variable shows a regression coefficient of 

0.24 with t value of 6.05. The result of the calculation presents 

that capital availability can be influential in the amount of 

revenue increase. The greater the capital owned by an 

entrepreneur, the greater the income. Every increase of 1 value 

(rupiah) in capital will result in an increase in the value of 

revenue growth of 0.24. 
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The t-test calculation revealed that the infrastructure 

variable is significantly influential with p value of 0.03 

(p<0.005). The infrastructure variable shows regression of 

999,047.80 with t value of 2.11. Every increase of 1 value 

(quality) in infrastructure will cause an increase in the value of 

revenue growth of 992,047.80. Infrastructure development 

directly influences the industrial sector development. The 

infrastructural service development has impact in terms of 

reduced production costs, increased productivity of the 

workforce, access to the workplace, and increased 

macroeconomic stability. In other words, the availability of 

infrastructure supports the integration of processes from 

upstream to downstream in the industrial sector [30]. 

 

3.1.2 Sales growth 

Table 3 explains the result of multiple linear regression 

analysis on sales growth aspect. The test result present four 

variables that have significant influence on the sales growth 

namely marketing and production variables. The following is 

the equation in the regression model. 

Y=70.69+9.49X4+11.99X5 

R2=13.1%. 

 

Table 3. The results of multiple linear regression analysis of sales growth 

 
Coefficients 

Model 
Unstandardized Coefficients Standardized Coefficients 

T Sig 
B Std. Error Beta 

1 

(Constant) 70.69 33.06  2.13 0.03 

Raw Material 1.18 0.00 0.00 0.50 0.61 

Labor 6.71 0.00 0.00 0.27 0.78 

Capital -4.77 0.00 0.00 -0.66 0.50 

Marketing 9.49 2.95 0.00 3.21 0.00 

Production 11.99 0.00 1.00 2,447.01 0.00 

Technology 6.03 3.75 0.00 1.60 0.11 

Accessibility -3.07 0.00 -.00 -1.28 0.19 

Institutional management -1.79 2.77 0.00 -0.64 0.51 

Source of energy -3.37 2.26 -.00 -1.48 0.13 

Infrastructure 5.85 8.37 0.00 0.70 0.48 

Space 0.26 0.19 0.00 1.37 0.17 

a. Dependent Variable: Sales growth 
Source: SPSS processing results, 2022 

 

The t-test reveals that marketing variable significantly 

influences the sales growth with p value of 0.00 (p<0.05). This 

is indicated by the regression coefficient value of 9.49 with t 

value of 3.21. The calculation shows that marketing strategy 

will positively influence the furniture and metal products sales 

[28]. Every increase in 1 value (strategy) in the marketing will 

increase the value in the sales growth of 9.49. 

The t-test result explains that the production variable 

significantly influences the sales growth. This is shown by the 

regression coefficient of 0.00 with t value of 2,447.01 and p 

value of 0.00 (p<0.05). The more production increases, the 

more the number of products offered [31]. Every increase in 

the value (number) in production will cause an increase in the 

value in production growth 0.00. 

The t-test unveils that the capital variable is significantly 

influential in sales growth with p value of 0.00 (p<0.05). This 

is indicated by the value of regression coefficient of 9.49 with 

t value of 3.21. The results of the calculation suggest that 

marketing strategy will positively affect the sales of furniture 

and metal products [28]. Every increase in 1 value (strategy) 

in marketing will increase the value in the sales growth of 9.49. 

The result of t-test exhibits that the production variable is 

significantly influential in sales growth. This is indicated by 

the regression coefficient value of 0.00, with t value of 

2,447.01 and p value of 0.00 (p<0.05). As production increases, 

the number of goods offered increases [31]. Every increase of 

1 value (amount) in production will result in an increase in the 

value of production growth of 0.00. 

 

3.1.3 Production growth 

Table 4 details the result of multiple linear regression 

analysis on the production growth aspect. The test result 

informs five variables which are significantly influential in 

production growth aspect namely raw material, capital, 

marketing, production, and institutional. There are six 

insignificant influential variables. Therefore, they are not 

included in the regression model. The following is the 

equation in the regression model. 

Y=166.84+1.77X1+2.03X3+4.01X4+0.01X5+2.12X8 

R2=60.8%. 

 

Table 4. The results of multiple linear regression analysis of production growth 

 
Coefficients 

Model 
Unstandardized Coefficients Standardized Coefficients 

T Sig. 
B Std. Error Beta 

1 

(Constant) 1.2 12.52  0.09 0.92 

Raw Material 1.77 0.00 1.11 2.02 0.04 

Labor 0.08 0.33 0.01 0.24 0.80 

Capital 2.03 0.00 0.46 7.50 0.00 

Marketing 4.01 1.11 0.24 3.58 0.00 

Production 0.001 0.01 0.20 3.76 0.00 

Technology 0.70 1.40 0.02 0.50 0.61 

Accessibility 2.15 0.00 0.01 0.23 0.81 

Institutional 2.12 1.05 0.11 2.01 0.04 
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Coefficients 

Source of energy 1.13 0.85 0.07 1.33 0.18 

Infrastructure -2.49 3.14 -0.04 -0.79 0.42 

Space -0.12 0.07 -0.09 -1.69 0.09 

a. Dependent Variable: Production Growth 
Source: SPSS processing results, 2022 

 

The t-test result suggests that capital variable is significantly 

influential with p value of 0.00 (p<0.05). The capital variable 

shows a regression coefficient of 2.03 with t value of 7.50. The 

result of the calculation presents that capital availability can 

be influential in the amount of revenue increase. It is because 

the greater the capital owned by an entrepreneur, the greater 

the income [19]. Every increase of 1 value (rupiah) in capital 

will result in an increase in the value of revenue growth of 0.24. 

The t-test result indicates that the marketing variable is 

significantly influential in production growth with p value of 

0.00 (p<0.05). This is shown by the regression coefficient 

value of 4.01 with t value of 3.58. It can be concluded that 

marketing can increase the production value. By marketing, 

the demand for products will increase, thereby positively 

affecting the production growth [22]. Every increase of 1 value 

(strategy) in marketing will result in an increase in the value 

of production growth of 0.04. 

The result of t-test informs that the production variable is 

significantly influential in sales growth. This is indicated by 

the value of regression coefficient of 0.01, with t value of 3.76 

and p value of 0.00. It other words, increasing the production 

number will increase production growth as well. Production 

growth can increase the employment [17]. Every increase of 1 

value (strategy) in marketing will result in an increase in the 

production growth value of 0.01. 

The result of t-test shows that variable of institutional is 

significantly influential in production growth. This is indicated 

by the value of regression coefficient of 2.12 with t value of 

2.01 and p value of 0.04. In sum, the activities conducted by 

institution can increase the industrial production growth [32, 

33]. Every increase of 1 value (activity) in production will 

cause an increase in the value of production growth of 2.121. 

 

3.2 Pentahelix Model 

 

3.2.1 Actor's behaviours and roles in eco-industrial 

development 

(1) Government 

Government has a role related to transparency, inclusivity, 

justice, legitimacy, integration, capability, accountability and 

adaptability. Collaboration between industry practitioners and 

the government determines to construct policies governance in 

the industrial sector [7, 34]. 

Government should act as regulator and controller in the 

regulation and responsibility of the business development 

process [35]. The government, as the lead sector, has a goal to 

improve the welfare and prosperity of the people fairly nad 

equally by utilizing funds, natural resource, and/or cultivation 

products and by taking into account the balance and 

sustainability of the environment in industrial development. In 

this context, it involves all kinds of activities such as planning, 

implementation, monitoring, control, promotion, financial 

allocation, licensing, planning, legislation, development and 

knowledge, public policy innovation, networking innovation 

support and public-private partnership [36]. The role of 

government is very important in the industrial sector 

sustainability. The government as a catalyst, facilitator, and 

advocacy actor provides stimulation, challenges and 

encouragement, so that business ideas get to a higher level of 

competence. The support can be the government’s 

commitment to use political power proportionally and by 

giving public administrative service well as well as financial 

aid, incentive, or protection to industrial sector. The 

government as a policy maker can accelerate industrial 

development if policies that create a conducive business 

climate for industry in Ngawi Regency are made. Government 

is also responsible to the coordinate holders who contribute to 

the potential development in the industrial sector [7, 20, 37]. 

The variables that influence the government are institutional 

and infrastructure. Institutional variable is influential in terms 

of production growth. This is because the government has 

training programs for acquisition and knowledge transfer, 

infrastructure development, establishment of research 

laboratories, technology and science park centers, training 

centers and incubation centers, service consulting, skills and 

technology transfer and others. In return, the government 

invites academic experts to become members of the national 

advisory and consultation committee. For this reason, the 

government is considered to be a support on technology 

growth. Therefore, it is necessary to create an appropriate 

environment for technology-related businesses to achieve [35] 

prosperity. Good collaboration between the government and 

the institutions and infrastructure will have impact in creating 

appropriate facilities and infrastructure that support 

sustainable industrial sector. 

 

(2) Institution 

Institutions builds a new paradigm for society in economic 

development. The worldview on maximizing development-

oriented profits is essential in establishing a new rationality 

which leads to community-based preferences. Based on the 

preferences, society will act with new rationalities, such as 

awareness to preserve the environment and knowledge of the 

negative impacts in the future [38]. 

Institution serves as conceptors in identifying the potential 

and certification of products and skills and also acts as the 

source of power to support human improvement. Institution is 

a source of knowledge of the latest concepts, theories, and 

relevance to the potential development of conditions in the 

industrial sector [39-41]. In the process of industrial sector 

development, institution conducts scientific studies, various 

research and community service which are related to the 

industrial sector development. The findings of scientific 

studies and community service can be used as guidelines in 

supporting the success of the industrial sector by cooperating 

and communicating with the academics in the process of 

industrial sector development. 

Institutions have right to solve industrial environmental 

problems, and are independent of the government [40]. 

Institution is a source of knowledge with the latest concepts, 

theories which is relevant to the conditions of industrial 

potential development in Ngawi Regency. Thus, institutions 

will influence and have the responsibility of assessing the true 

price of production through pro-environmental economics 

with the concept of valuation, including existing externalities 

created by production activities. 
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The variable that influences the Pentahelix Model in 

institutional actors is institutional variable. It is influential in 

production growth. It is a system regarding community 

activities, while the institutions help in providing studies or 

knowledge in an organized group to conduct activities [7]. 

These two things influence each other because in the 

management, institution provides knowledge in terms of 

innovation, concepts, and theories to perform activities to 

achieve a goal. Good collaboration between the institutions 

will impact on the concept or knowledge about the 

development of the industrial sector that is environmentally 

sound. 

(3) Social/Community

There are two points of society role in Pentahelix Model

according to the Solow II Growth Model [42]. First, research 

and educational institutions will make society an effective 

labor. In addition, an educated individual has paradigm that 

may improve future economy. Second, education gives an 

understanding or worldview which provides preferences of 

environmentally friendly products [43, 44]. Smart decision of 

the consumers will directly support the application of 

sustainable industry [38, 45]. 

The community in the Pentahelix Model acts as an 

accelerator. This means those who have similar interests which 

are relevant to the developed potentials. Community acts as an 

intermediary or a liaison between the stakeholders and support 

the whole process, and also streamline the adoption of 

economic processes. Besides that, the community also has a 

role to promote products or services [41]. 

Community has the aim of becoming a fun forum for the 

sustainability and industrial development. Community is a 

dynamic and continuous process of social interaction and 

communication in which groups form networks or bonds of 

interpersonal relationships. The relationship is based on shared 

activities such as socializing, sharing information, having a 

sense of belonging and social identity. 

The involvement of community in industrial sector affects 

the increase in support, attention, and awareness of social 

maintenance. Community also acts directly in mobilizing the 

surrounding community. Various types of community with 

different idealism can be used to accelerate the 

implementation of industrial development in Ngawi Regency. 

The variable which has influence on community actors in 

the Pentahelix Model is the production and raw materials. 

Production variable affects the sales growth and production 

growth. It is influential because the production process needs 

to be run by a community or society to produce an item and 

add its utility. Raw material variable affects the revenue 

growth and production growth, because in the manufacture or 

the materials processing, it takes a community with certain 

skills to create a useful production [36]. Thus, in this case, 

community is considered important in the sustainability of 

industrial sector especially in the process of production and 

provision of raw material. 

(4) Media

Media acts as an extender. New media which continues to

evolve is useful for social interaction between digital, 

networked and computerized humans as an effect of the 

advance in technology, information and communication [46]. 

Media publish, promote and create brand image in the 

industrial sector. Promotion and marketing in the inclusive 

industry by utilizing social media needs to be considered. 

Media aims to promote products and create brand image. 

Social media is important to disseminate information related 

to the program development. Standard platform such as 

Twitter, Facebook, and Instagram can be used by public to 

publish daily life. Media has positive impact to distribute 

information because in digital era, social media is attached to 

society. If used well, the feedback received by the industrial 

actors to improve their business through the support of media 

and other four actors will be optimal. Social media has 

strategic role in digital era because it can help distribute 

information to public quickly and easily. Social media can be 

used personally by the industry practitioners to develop their 

business. 

The variables which influence the Pentahelix Model and 

media are marketing and production. Marketing and 

production variable affects sales growth and production 

growth. Marketing variable affects the Pentahelix media 

model because it is easier for a company to find consumers 

and provide interesting information to attract potential 

consumers through social media. Media is also a cost-effective 

digital marketing method [46, 47]. The production variable is 

influential because the higher the interest in the products 

displayed in the media, the more production will be produced, 

resulting in high sales and production growth. In this case, 

media has a considerable role in industrial sector sustainability. 

Appropriate promotion will increase demand towards 

industrial products in Ngawi Regency. 

(5) Business/Private

The application of the Pentahelix Model in economic

development presupposes the addition of the diaspora as the 

fifth helix in the Quad Helix Model. In economic development, 

diaspora is important in terms of partnerships and cooperation 

by making business investments to support the provision of 

facilities and infrastructure. One of which is the introduction 

of modern technology. Applying the Pentahelix Model by 

involving diaspora accelerates the economic development. 

The involvement is supported by a stable legal framework and 

support from governments, investors and by cooperation with 

entrepreneurs, universities or research institutions, and civil 

society to achieve faster economic development [48]. 

NGOs are the benefit in the three-sector model which 

consists of the government as the first sector, business as the 

second sector, and voluntary institution as the third sector. 

NGOs serve as intermediaries that mediate between 

governments and citizens in various issues. The existence of 

NGOs/private parties can give a good impact to help the 

development in industrial sector. They serve as the “ear” to 

listen the community’s aspiration, and as the intermediaries in 

conveying the people’s aspiration to the government. They 

also participate in policymaking and the preparation of 

important comprehensive development plans and programs. 

Therefore, it takes the role of NGOs in social innovation and 

product development programs [48]. 

Business/private parties in the Pentahelix Model acts as an 

enabler that delivers technology and capital infrastructure. 

Business/private parties are an entity that carries out business 

processes in creating added value and maintaining sustainable 

growth [49]. In the process of industrial development, business 

is important to implement business in the industrial sector 

which prioritizes ethics, professionalism, responsibility and 

sustainability [20, 38]. The business world which is profit 

oriented will be responsible for environmental sustainability 

which is important in the industrial sector. 
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The private sector aims to deliver technological 

infrastructure and capital. It also aims to develop useful 

innovations and solve problems. Non governmental 

organizations (NGOs) are the groups that contribute to social 

development both locally or regionally. They have a role in 

receiving donations, dues, and government subsidies [50]. 

Related to business, the variable which is influential in 

Pentahelix Model is capital. Capital variable is influential in 

the revenue growth and production growth [37, 50]. Capital is 

important in business operations. Capital is needed in the 

procurement of raw material to products production. Capital is 

considered as creativity that will develop the business in the 

future. In this case, the involvement of private/business parties 

can help in providing capital to increase income in industrial 

sector. 

 

3.2.2 Actor's performances and roles in Pentahelix 

The collaboration of the Pentahelix Model on academic, 

private, community, government and media is needed [34, 35, 

37]. Cooperation and interdependence are required between 

the actors. Constructive idea integration, joint decisions, and 

shared responsibilities are important to create agreements or 

regulations which specifically direct the actors to officially 

cooperate in pursuing the Pentahelix Model Collaboration [40, 

51]. 

The Pentahelix Model is a reference in developing a 

synergy between the institutions to reach goals [52]. 

Pentahelix collaboration has purposes, innovations, and 

contribution to a region's economic and social development 

[53]. The Pentahelix collaboration focuses on social issues and 

environmental damage, ranging from disparity between the 

east and west regions of Indonesia to disasters caused by 

environmental damage which have been the issue in industrial 

development in Indonesia. The application of the Pentahelix 

Model has a contribution in creating a sustainable industry 

both on environmental, social, and economic aspects [53, 54]. 

Pentahelix Model synergizes 5 actors: (i) government, (ii) 

research and education centers as the innovators, (iii) 

specialized institutions made by governments to monitor the 

environmental and social aspects, (iv) society, and (v) industry 

as the main focus of the model [38]. 

Based on the multiple linear regression analysis of the t-test, 

there are 3 aspects tested to determine the relationship between 

variables in the aspects in the Pentahelix Model. Based on the 

t-test result, the three aspects related to the Pentahelix Model 

are a) revenue growth: raw material, capital, and infrastructure, 

b) sales growth: marketing and production, and c) production 

growth: raw material, capital, marketing, production, and 

institutional. A support system is needed in developing a 

sector through the optimization of the role of business, 

government, community, academic, and media or BGCAM 

[55]. The Pentahelix Model and function are aiming at 

achieving sustainable development which is open to 

innovations from various systems. The existing innovations 

come from 5 systems: political, educational, economic, natural 

environment, media and culture-based public Figure 4 (a). 

In sustainable development goal, input is very important as 

an initial process to determine the influential factors in making 

successful output. Input provides various aspects to support 

the future success Figure 4 (b). Therefore, analyzing the input 

is necessary to achieve success. 

 

 
 

Figure 4. (a) Pentahelix Model and function [56, 57], (b) The effect of input on sustainable development 

 

 

4. CONCLUSION 

 

The findings inform that raw material, modal and 

infrastructure significantly influence the revenue growth with 

coefficient of determination of 41.1%. Meanwhile, in the 

marketing growth, the influencing factors are marketing and 

production with coefficient of determination of 13.1%. In the 

aspect of production growth, the significant influential factors 

are raw material, modal, marketing, production, and 

institutional with coefficient of determination of 60.8%. The 

influential factors in the industrial sector development in 

Ngawi Regency are integrated in Pentahelix Model. 

Cooperation between governments and institutions is essential 

to achieve successful and sustainable development. 
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Institutions help create the concepts or knowledge about 

environmentally sound-industrial sector development. 

Community plays role in the production process and the 

supply of raw material. Media is important in the promotion of 

industry, while the private/business parties influence the 

capital development. The synergy of five main actors must be 

balanced with strong political will and a goal to improve the 

industry and harness the potential. It is able to harmonize a 

sustainable regional development. 

This study was conducted only in Ngawi district area. It is 

expected that future studies can be carried out in a wider scope 

to get the results of significant factors that affect the industrial 

development in Ngawi Regency. 
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