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Abstract— The main source of agro-industrial raw materials mainstay of Meranti Islands Regency is Sago plants. The research aims to 
optimize resource use to increase the Sago agro-industrial competitiveness. Surveys were used as the research method. The census was 
chosen to take 56 respondents for review. SEM-PLS and Diamond Porters used data analysis methods—factors condition: natural, 
human, scientific, capital, and infrastructure resources. Demand conditions include household or small industry demand, export 
demand, and demand between districts, provinces, and countries. Related and supporting industries include manufacturing, home, 
distribution of Sago farmers, Sago refineries ownership, and a sewage treatment industry. Firm structure, strategy, and rivalry have 
competition between regions and countries and create labor. The government's role includes ease of licensing, research on Sago, land 
mapping, access to capital, and coaching. Chances include domestic political conditions and the use of social media. Competitiveness 
can be reflected in business profits. Results of the research show that demand conditions, firm structure, factor conditions, related and 
supporting industries, strategy and business competition, government involvement, and chances were determinants of increasing 
competitiveness of the agro-industrial Sago product. However, the condition factors (physical/natural resources, infrastructure 
resources, human resources, capital resources, and scientific resources) determine the most. In the future, utilization conditions need 
to be optimized to increase the competitiveness of the Sago agro-industrial as well as improve the welfare of the community. 
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I. INTRODUCTION.

Sago is one of the reliable agricultural products to develop 
the future industry. The farm industry contributes to economic 
growth, employment creation, and inequality reduction in 
developing nations. Therefore, agricultural commodities 
concern academics and policymakers because their prices 
fluctuate[1]. Farmers always strive to get high economic 
benefits from their products. In low-income countries, many 
producers of agricultural products in the global market have 
strong competitiveness [2]. 

Meranti Islands Regency has the most prominent public 
Sago plantation in Indonesia, and its production level is high. 
Data to statistics from 2020, the Sago plantation in the Riau 
Province's Meranti Islands covered 51,750 hectares and 
produced 351,967 tons of Sago. Meranti Sago production and 
74.43% of national Sago production. Among the Sago 
cultivating commodities, the starch that the Sago plant 

generates is a necessary food [3]. In addition, extracts from 
Sago stems are also used for non-food [4]. Extensive Sago 
plantations can make Sago agro-industrial a mainstay to 
improve the economy of the people of Meranti Islands. In 
Thailand, in Sago wetlands, various species of fish are 
economically profitable [5]. A business will be successfully 
conducted in an area if government policies support it. 

Government attention to smallholder plantations is needed 
to improve the standard of agricultural output and farmers' 
income[6]. Community plantations require financial support 
and careful planning [7]. Size and economies of scale are 
essential issues in the agricultural business and many 
industries [8]. Therefore, core competencies must be 
developed in the company. 

Sago agroindustry is an activity that is widely carried out 
and can be relied upon by the Meranti community. In several 
Sago production areas in Indonesia, Sago has become the 
local community's wisdom and has excellent potential to meet 
culinary and industrial needs. Sago is also a staple food. 
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However, rice is the leading staple food consumed by the 
people of Indonesia [9]. In developing countries, regulation 
must be designed for optimal development, as it is urgently 
needed for price control [10]. According to Khadzhynova et 
al. [11], some of the policy consequences for Southeast Asian 
countries dealing with the problem of food insecurity for that 
there are three aspects of concern: food availability, 
accessibility, and stability. The global food crisis is partly due 
to the rise in food consumption and the decline in rice output 
[12]. Many Asian developing nations still experience food 
insecurity [13]. Sago reliably supports food security due to its 
high carbohydrate content. Currently, the technology used in 
the Sago agroindustry of the Meranti islands is still simple. 
However, the people of Meranti are strongly motivated to run 
their businesses. 

The problem small industries face in general is product 
competitiveness [14]. The pressure of globalization demands 
companies to increase product competitiveness. Products that 
have high competitiveness will be more accepted by the 
market, both domestic and international market. Regarding 
agro-industrial, Sago has development prospects. Sago and its 
derivatives can be used as food and non-food ingredients. 
However, its use in the non-food industry is still limited [15]. 
According to Ansanay et al. [16], Sago starch has unique 
functional properties that allow it to be employed for both 
culinary and non-food applications. Therefore, Sago 
agroindustry can be relied on to boost the economy of the 
Meranti Islands [17].   

An industry known as "agroindustries" uses agricultural 
products as its primary source of raw materials [18]. 
Agriculture-related economic activities require natural 
resources, processing, and storage of final goods [19]. 
Although this activity has been practiced for a very long 
period in the Sago agricultural sector in the Meranti Islands, 
it has not been practiced in an ideal manner. Its development 
of it will undoubtedly provide income and welfare for the 
community. The level of community welfare can improve 
people's conditions [20]. More competition can result in 
enhanced community welfare [21]. Interest can be achieved 
when the company has a quality and competitive product. 
Quality and competitive products can be influenced by many 
factors, including human resources [22], [23]. Diamond 
Poter's Theory states there are four primary components 
(demand conditions, factor conditions, supporting industries, 
and firm structure strategy and rivalry, related), and two 
additional components (role of government and chances) is a 
theory that researchers widely use to analyze factors related 
to commodity competitiveness, such as research to various 
micro, small and medium enterprises (MSMEs) [24], paddy 
industry [25]. Small and medium enterprises (SMEs) can be 
influenced by strategic factors, namely opportunities, threats, 
strengths and weaknesses  [32].  

The Sago agro-industrial business in Meranti Islands is also 
trying to develop its business and increase competitiveness. 
However, the weak information obtained by Sago 
entrepreneurs related to their competitiveness makes this 
business grow slowly. The public does not yet know the most 
dominant factor as a determinant of the competitiveness of the 
Sago agro-industrial. Therefore, this research is essential to 
do. This study examines the factors that can increase the 
competitiveness of Sago agro-industrial products.  

II. MATERIALS AND METHOD  

The Research is done using quantitative methodologies. 
The survey has been conducted on 56 people's Sago refineries 
in the Meranti Islands Regency. Data collection was taken 
from interviews with agro-industrial Sago owners. SEM-PLS 
version 3.0, Likert scales, and diamond porters were the 
analytical techniques used in this study. The analytical 
framework from Diamond Poter's Theory approach consists 
of four primary and two additional components.   

Factors condition (FC) includes physical or natural 
resources (origin and availability of raw materials, 
availability of water), human resources (heritage of human 
resources, education, skill), scientific resources (technology 
used), capital resources (availability of capital, origin of 
money), and infrastructure resources (location of Sago 
refinery, port location, and transportation).  Demand 
conditions (DC) include household or small industry demand, 
export demand, and demand between districts, provinces, and 
countries. Related and supporting industries (RS) include 
manufacturing industries made from Sago, household 
industry, Sago farmers' distribution, Sago refineries' 
ownership, and a sewage treatment industry. Firm structure, 
strategy, and rivalry (FS) include competition between 
regions and countries and employment. The role of 
government (GV) is to provide ease of licensing, research on 
Sago, land mapping, access to capital, and development. 
Chances (CH) include domestic political conditions and 
utilization of social media. Furthermore, competitiveness (CV) 
can be reflected in business profits. 

 

III. RESULTS AND DISCUSSION 

A. Measurement and Structural Model 

Validity and reliability tests are used to determine the 
measuring model of the Meranti Islands' Sago industry's 
competitiveness. Convergent validity and discriminant 
validity are documented in the outer validity test for reliability 
as determined by composite reliability. Convergent validity 
was used to determine the correlation between the leveling 
item and the construct in the study. If an item's correlation 
with the measurement construct is more than 0.70, it is 
considered to have a large individual size. However, a loading 
factor value of 0.50 to 0.60 is seen as sufficient for the 
preliminary investigation of the construction of the 
measurement scale. The variables in this study are Factor 
Conditions (12 items), Demand Condition (2 items), related 
and supporting industries (5 items), firm Structure, Strategy, 
and Rivalry (3 items), Role of Government (5 items), and 
Chances (2 items). Based on the validity test, 3 items (FC5, 
GV1, and GV3) are invalid; the loading factor value < 0.6, so 
it was removed from the model. The validity test results for 
the last stage are shown in Figure 1. 

The next test for the Average Variance Extracted (AVE) 
value demonstrates convergent validity. The model condition 
has good validity if each latent variable has an AVE value of > 
0.50. This meant that, on average, one latent variable might 
explain more than half of the variations in its indicators. 
Furthermore, the composite reliability value, Cronbach's 
Alpha are indicators of the reliability test, and a positive 
outcome is indicated by a number above 0.7. The reliability 
test results are shown in Table I.  
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Fig. 1  Final Validity Test  

 

 

TABLE I 
RELIABILITY TEST RESULTS 

 
Cronbach's 

Alpha 

Average 
Variance 
Extracted 

(AVE) 

Composite 
Reliability 

Competitiveness 0.696 0.767 0.869 
Factors condition  0.875 0.501 0.896 
Demand condition 0.680 0.594 0.813 
Supporting related 
industry  

0.761 0.516 0.840 

Firm structure, 
strategy, and 
rivalry 

0.702 0.606 0.820 

The role of 
government 

0.641 0.556 0.784 

Chances 0.767 0.788 0.881 
 
In Table I, the composite reliability test results for each 

variable seem to be greater than 0.70, and Cronbach's Alpha 
is greater than 0.6. This demonstrates that the variables 
employed are trustworthy and can be used repeatedly in 
hypothesis testing. Evaluation of structural models is used to 
assess the strength of the relationship between latent variables 
and construction. It is shown to value the path and 
determination coefficients (R2). The goodness fit of the model 
was measured using R-square and Q-square. The value of the 
coefficient of determination (R2) in this study was obtained at 
0.639. That is, 63.90% of Sago agroindustry competitiveness 
in Meranti is determined by factor conditions, demand, 
industrial presence, strategy, firm structure and competition, 
the role of government, and chances. The value of Q2 was 

obtained by 0.361 > 0. It means that the model has predictive 
relevance. In PLS, testing each relationship was performed 
using bootstrapping simulation. The purpose of this exam is 
to reduce the issue of aberrant research data. Table II shows 
the values of the path coefficients. 

TABLE II 
VALUE OF PATH COEFFICIENT  

 

Origina
l 
Sample 
(O) 

Sampl
e 
Mean 
(M) 

Standar
d 
Deviatio
n 
(STDEV
) 

T Statistics 
(│O/STERR│
) 

P 
Valu
e 

FC  → 
Competitivenes
s 

0.388 0.368 0.085 4.552 0.000 

DC → 
Competitivenes
s 

0.265 0.251 0.069 3.857 0.000 

RS  →  
Competitivenes
s 

0.289 0.279 0.095 3.053 0.002 

FS  →  
Competitivenes
s 

0.021 0.059 0.141 0.149 0.882 

GV→  
Competitivenes
s 

0.373 0.351 0.113 3.311 0.001 

CH →  
Competitivenes
s  

0.187 0.162 0.085 2.183 0.030 

 
The T-statistic value indicates the significance of the 

variable, while the path coefficient suggests the nature of the 
relationship between the variables (positive or negative). The 
probability value can be seen from the significance of the P 
value smaller than 0.05 because several variables influence it. 
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If the effect is insignificant, the P value will appear to be 
greater than or equal to 0.05. Based on Table II, the essential 
variables determining Sago industries' competitiveness are 
factor conditions, demand factors, supporting related 
industries, the government's participation, and chance. The 
result shows from the analysis were factor condition, demand 
condition, supporting related industry, firm structure, the role 
of government and chances, all original values of the sample 
(path coefficient) positive, and significant, except the firm 
structure, strategi dan rivalry, where path coefficient positive 
and insignificance.  

B. Discussion  

The community-managed Sago agroindustry business in 
Meranti needs improvement. The results revealed that the 
condition of these factors has a significant and positive effect 
on the ability of the Sago agroindustry products of the Meranti 
community to compete. This factor determines the 
competitiveness of Sago agroindustry products. A factor 
condition is a condition that describes a country's position in 
the elements of production (inputs needed to compete) in an 
industry. Features in the Sago agroindustry include physical 
or natural, human, scientific, capital, and infrastructure 
resources.  

Physical or natural resources in the agro-industrial are 
related to the source of raw materials. Sago agroindustry 
requires raw materials. The raw material for the Sago 
agroindustry business was Sago palm. Sago palm resulted 
from Sago stem; Sago stems cut to a length of about 110 cm. 
If appropriately managed, Meranti Islands can produce high-
quality raw materials (Sago palm) in high quantities. Sago 
comes in three varieties: thorny, non-thorny (Sago Load), and 
a rare thorny kind (Sangka Sago). However, the type of Sago 
that is widely used is thorn Sago; its distribution is wider 
because pests of wild boars, monkeys, and langurs damage 
other kinds of sapling or young Sago. The dry starch 
production per tree is 226.34 kg, carbohydrate content 
88.19%, and the moisture content 10.36%, with one Sago 
thorn stem containing 8.5 Sago palm. Under Selat Panjang 
Meranti, Sago thorns have been made available as a national 
high-yielding cultivar. Guaranteed quality and quantity of 
Sago raw materials can increase the competitiveness of the 
Sago agroindustry [26]. 

The raw material for the Sago agroindustry business comes 
from the Meranti area. In the Meranti Islands, Sago 
plantations may be found in every area. The owner of the Sago 
refinery and his family also own a Sago plantation. The raw 
material (Sago palm) is the basic ingredient processed by the 
Sago refinery in Meranti to produce dried Sago flour. 
Agribusiness organizations use production contracts more 
often to synchronize their supply chains because they need a 
regular supply of quality agricultural raw materials [27].  
In the Sago agroindustry, around the Sago refinery, there are 
people's Sago plantations. The existence of this plantation will 
meet the needs of raw materials in production.  

Processing Sago palm into Sago flour requires much water. 
Water is essential and needed by humans for plants, drinking, 
industrial support, and ecosystems [28]. The Meranti Sago 
agroindustry water resources are obtained from water sources 
around the refinery. The Sago refinery was located near the 
coast in a riverside area. The existence of rivers around the 

Sago refinery can support Sago agroindustry activities, 
especially as a means of transportation. Raw materials (Sago 
palm) before processing are stored along the river near the 
refinery so as not to be damaged. The process starts with 
transporting Sago palm from its stockpile in the river to the 
refinery, which is then processed to produce Sago flour.  

Sago processing requires quite a lot of water, and the Sago 
palm was peeled and grated, watered, and accommodated in a 
tank filled with water. Water was also used to extract Sago 
starch, which separates the trash from Sago starch. So that the 
garbage does not drift into the reservoir, a filter cloth is used. 
The swimming pool can store up to 30 tons of Sago starch. 
Next, washing is carried out, and the drying stage is to reduce 
the moisture content and speed up drying using a rotary 
vacuum machine. The next step is drying. The drying of Sago 
starch carried out by the people's Sago business in Meranti 
Islands Regency varies, which traditionally uses sunlight for 
2-3 days, depending on the weather. Drying with a burning 
oven utilizes solid waste (Sago skin) that is burned, and the 
work floor is made of zinc or cement to transmit heat. Some 
entrepreneurs also carry out the combined method. That is, the 
result obtained with sunlight and an oven is better. Drying can 
also be done with flash dryers, dryers used in industry through 
evaporation to dry wet materials, with faster drying time. 
Increasing the competitiveness of the Sago agro-industrial can 
be done by improving technology. The use of better 
technology, with quality raw materials, in addition to 
increasing productivity. The competitiveness of Sago flour 
products is determined by the quality and quality they possess. 
Natural resources will be the basis of product competitiveness 
in the international market if it gets a touch of technology 
from entrepreneurs. 

Human resources in the Sago agro-industrial are generally 
obtained from around the Meranti Islands Regency and Java 
Island. The number of workers working in each factory ranges 
from 15 to 39 people. The education level of the workers was 
primary school at 22.58%, junior high school at 32.26%, 
senior high school at 41.94%, and university at 3.23%. 
Workers from Java Island dominated the labor force of the 
factory. They have been skilled in Sago processing activities 
such as palm stripping, splitting, and stirring Sago, while 
administrative personnel is dominated by local labor.  

The people's Sago refinery in the Meranti Islands still uses 
simple technology and is semi-mechanical [15]. They still use 
old, modified equipment, so the products produced are not 
optimal. Therefore, the availability of science and technology 
resources such as universities, research institutions, and other 
knowledge sources must be optimized, which can support 
increased competitiveness. The Meranti district government 
provides research institutes and universities opportunities to 
research Sago.  

Capital resources in the Sago agro-industrial are related to 
the availability of capital, the origin of money. Capital is one 
of the factors of production that can affect the products 
produced. The Sago agro-industrial business in Meranti 
Islands is mostly a heritage business, and its capital also 
comes from individual capital. However, some refinery 
owners obtain money by borrowing from existing financial 
institutions. Agroindustry uses business capital loans to 
purchase manufacturing equipment, raw material inventories, 
and marketing costs [29].  
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Furthermore, infrastructure resources in the Sago agro-
industrial business are more directed at economic 
infrastructure, namely the physical infrastructure needed to 
support Sago agro-industrial activities, including 
transportation, telecommunication, and energy infrastructure. 
Sago agro-industrial activities in Meranti utilize more rivers. 
The river is used to store stocks of raw materials (Sago palm) 
so that damage does not occur. The location of the Sago 
refinery in Meranti is on the edge of the river, so water 
transportation will facilitate the transportation of raw 
materials and product distribution. Production of Sago (Sago 
flour) is transported by ship to the port. 

Infrastructure has an essential role in Sago agro-industrial 
activity. The existence of infrastructure in an area, quality, 
and quantity can be influenced by geographical conditions, 
demographics, and social conditions [30]. The availability of 
an effective and efficient transportation network and other 
supporting facilities, such as telecommunication and energy, 
will facilitate transactions between buyers and resellers—the 
infrastructure system in everyday life. Inadequate road 
conditions and limited land transportation should concern the 
government.  

The infrastructure to support the Sago agro-industrial 
business seems to be lacking. In terms of the existence of 
infrastructure can help trade cheaper and easier to increase 
competitiveness. According to Malisan et al. [8], seaports and 
airports are infrastructures the government supports to 
maintain competitiveness in Korea. However, in archipelagic 
areas, such as Meranti, water transportation is the dominant 
transportation used by the community. Optimal utilization of 
water transportation for the Sago agroindustry is expected to 
increase the competitiveness of Sago agroindustry products. 

To increase the competitiveness of Sago agro-industrial 
products in the Meranti Islands, optimal utilization of 
condition factors owned by the region ultimately still requires 
government policy. The government does not directly affect 
efforts to increase the industry's competitiveness but involves 
the determining factors of competitiveness. The government's 
role is to facilitate efforts to encourage companies in the 
industry to improve and improve competitiveness. The 
government can influence the accessibility of business actors 
to various resources through its policies, such as natural 
resources, human resources, capital formation, science and 
technology resources, information, setting product quality 
standards, and other related policies. Therefore, managing this 
potential will enhance the nation's position as a successful 
Sago producer worldwide [31]. 

IV. CONCLUSIONS 

The study's findings offer hints about Diamond Poter 
elements (conditional variables, demand variables, supporting 
industries, firm structure, rivalry, government roles, and 
opportunities) that can be relied upon to increase the 
competitiveness of the Sago agroindustry in the Meranti 
Islands Regency. The factors determining competitiveness 
most are condition factors, including physical/natural, human, 
scientific, capital, and infrastructure resources. The 
competitiveness of Sago agro-industrial can be improved by 
optimizing the utilization of this resource. 

 

ACKNOWLEDGMENT 

Universitas Islam Riau fully supports this research through 
the Directorate of Research and Community Service, which 
has provided financial support in completing this research. 

REFERENCES 
[1] Hsu, C. C., Chau, K. Y., and Chien, F.. Natural resource volatility and 

financial development during Covid-19: Implications for economic 
recovery. Resources Policy, 81, 103343. 2023, doi: 
10.1016/j.resourpol.2023.103343. 

[2] Naylor, R., Fang, S., and Fanzo, J.. A global view of aquaculture 
policy. Food Policy, 116, 102422. 2023, doi: 
10.1016/j.foodpol.2023.102422. 

[3] Lewaherilla, N. E., Soplanit, A., & Beding, P.. Sustainable specialized 
village-based Sago (Metroxylon sago Rottb) management direction in 
Jayapura Regency. In IOP Conference Series: Earth and 

Environmental Science (Vol. 1192, No. 1, p. 012054). IOP Publishing. 
2023, doi: 10.1088/1755-1315/1192/1/012054. 

[4] Swastiwi, A. W., Febriyandi, Y. F., and Simbolon, G. Maritime 
Community Food Security: Case Study of Meranti Sago. In IOP 

Conference Series: Earth and Environmental Science (Vol. 1148, No. 
1, p. 012011). IOP Publishing. 2023, doi: 10.1088/1755-
1315/1148/1/012011. 

[5] C. Suriya, C. Satian, B. Visut, and K. Supadha, "Diversity of 
freshwater fish at Sago Palm Wetlands, Nakhon Si Thammarat 
Province, Thailand," Biodiversitas J. Biol. Divers., vol. 23, no. 12, pp. 
6335–6344, 2022, doi: 10.13057/biodiv/d231230. 

[6] Mawardati, Jullimursyida, Suryadi, E. T. Kembaren, and I. Sinta, 
“Prospects for the Development of Coconut and Oil Palm 
Commodities in Community Plantations in North Aceh Regency,” 
Univers. J. Agric. Res., vol. 10, no. 6, pp. 722–730, 2022, doi: 
10.13189/ujar.2022.100612. 

[7] Dhyani, S.  Are Himalayan ecosystems facing hidden collapse? 
Assessing the drivers and impacts of change to aid conservation, 
restoration and conflict resolution challenges. Biodiversity and 

Conservation, 1-34. 2023. doi: 10.1007/s10531-023-02692-x. 
[8] Malisan, J., Marpaung, E., Hutapea, G., Puriningsih, F. S., & Arianto, 

D. Development of short sea shipping in the north coast of Java Island, 
Indonesia as a potential market. Transportation Research 

Interdisciplinary Perspectives, 18, 100760. 2023,  doi: 
10.1016/j.trip.2023.100760. 

[9] H. Satriawan, L. Nazirah, R. Fitri, and Ernawita, "Evaluation of 
growth and yield of upland rice varieties under various shading levels 
and organic fertilizer concentrations," Biodiversitas, vol. 23, no. 5, pp. 
2655–2662, 2022, doi: 10.13057/biodiv/d230549. 

[10] Abdel-Hamid, M., & Abdelhaleem, H. M. Project cost control using 
five dimensions building information modelling. International 

Journal of Construction Management, 23(3), 405-409. 2023, doi: 
10.1080/15623599.2021.1880313. 

[11] Khadzhynova, O., Simanavičienė, Ž., Mints, O., Burak, P., & 
Khachatrian, V. Assessment of the EU Countries’ Economic Security 
based on the Composite Indicators. WSEAS Transactions on Business 

and Economics, 19, 690-700. 2022, doi: 10.37394/23207.2022.19.61. 
[12] Anas, F. Damayanti, M. Kadapi, N. Carsono, and S. Sari, "The shifting 

genetic diversity pattern of Indonesian rice improved varieties from 
1943-2019 based on historical pedigree data," Biodiversitas, vol. 23, 
no. 9, pp. 4649–4656, 2022, doi: 10.13057/biodiv/d230931. 

[13] Guo, J., and Tanaka, T. Energy security versus food security: An 
analysis of fuel ethanol-related markets using the spillover index and 
partial wavelet coherence approaches. Energy Economics, 112, 
106142. 2022. doi: 10.1016/j.eneco.2022.106142. 

[14] Farida, I., and Setiawan, D. Business strategies and competitive 
advantage: the role of performance and innovation. Journal of Open 

Innovation: Technology, Market, and Complexity, 8(3), 163. 2022. doi: 
10.3390/joitmc8030163. 

[15] Yusuf, Y., Handoko, T., Harirah, Z., and Afandi, S. A. Analysis of 
Sago Management by Domestic Farmers Based on Local Wisdom in 
Meranti Islands Regency, Riau, Indonesia. International Journal of 

Membrane Science and Technology, 10(2), 788-796. 2023, doi: 
10.15379/ijmst.v10i2.1387. 

[16] Y. O. Ansanay, D. Y. . Runtoboy, and E. . Wiradyo, "Potency of 
Utilizing Sago Starch as Natural Resource from Papua in the 
Production of Biodegradable Plastic," Int. J. Adv. Sci. Eng. Inf. 

1376



Technol., vol. 12, no. 1, pp. 353–358, 2022, doi: 
10.1851/ijaseit.12.1.13030. 

[17] S. Elida, A. M. Amin, J. Sutrisno, and Darsono, "The current condition 
of agro-industrial supply chain management of public sago product: A 
case survey of Meranti Islands Regency, Indonesia," IOP Conf. Ser. 

Earth Environ. Sci., vol. 905, no. 1, 2021, doi: 10.1088/1755-
1315/905/1/012091. 

[18] Parthiban, K. T., Fernandaz, C. C., and Vishnu, M. J. Agroforestry for 
sustaining industrial raw materials: experience from a value chain 
leveraged consortium model. In Agroforestry for Sustainable 

Intensification of Agriculture in Asia and Africa (pp. 759-778). 
Singapore: Springer Nature Singapore. 2023, doi: 
10.24425/jwld.2023.143743. 

[19] R. R. D. Satya, Eriyatno, A. Ismayana, and Marimin, "Design of 
traceability system models for potato chips agroindustry based on 
fuzzy system approach," Telkomnika (Telecommunication Comput. 

Electron. Control., vol. 20, no. 4, pp. 797–807, 2022, doi: 
10.12928/Telkomnika.v20i4.23316. 

[20] Toda, M., Hashiguchi, H., and Hiratsuka, M. Assessing Social Capital 
Studies Related to Community-Based Forest Management in Asian 
Countries: A Review. Society & Natural Resources, 1-17. 2023, doi: 
10.1080/08941920.2023.2169973. 

[21] Francis, A. The concept of competitiveness. In The competitiveness of 

european industry (pp. 5-20). Routledge. 2023, doi: 
10.4324/9781003369820. 

[22] Sulistyaningsih, E. Improving Human Resources Technology 
Innovation as a Business Growth Driver in the Society 5.0 Era. ADI 

Journal on Recent Innovation, 4(2), 149-159. 2023, doi: 
10.34306/ajri.v4i2.820. 

[23] M. N. Utomo, K. Kaujan, and W. Cahyaningrum, "Improving 
Competitiveness of Small and Medium Enterprises Based on Local 
Leading Products in Tarakan City, Indonesia," Acta Logist., vol. 9, no. 
1, pp. 63–74, 2022, doi: 10.22306/al.v9i1.271. 

[24] Li, W., Albattat, A. R. S., & Tham, J. Factors Influencing Cultural 
Industry Competitiveness in Anhui Province Using Porter’s Diamond 

Model and the Mediating Effect of Government Support. International 

Journal of Professional Business Review: Int. J. Prof. Bus. Rev., 8(6), 
11. 2023. 

[25] Dorairaj, D., and Govender, N. T. Rice and paddy industry in Malaysia: 
governance and policies, research trends, technology adoption and 
resilience. Frontiers in Sustainable Food Systems, 7, 1093605. 2023, 
doi: 10.3389/fsufs.2023.1093605. 

[26] Yusmiati, Y., Machfud, M., Marimin, M., and Sunarti, T. C. 
Sustainability performance assessment of sago industry supply chain 
using a multi-criteria adaptive fuzzy inference model. F1000Research, 
12, 593. 2023, doi: 10.12688/f1000research.133317.1. 

[27] Carissimi, M. C., Creazza, A., Pisa, M. F., and Urbinati, A. Circular 
Economy practices enabling Circular Supply Chains: An empirical 
analysis of 100 SMEs in Italy. Resources, Conservation and Recycling, 
198, 107126. 2023, doi: 10.1016/j.resconrec.2023.107126. 

[28] R. Juniah, M. T. Toha, S. Zakir, and H. Rahmi, "Potential Economic 
Value of Water Resource Sustainability for Sustainable Environment : 
A Case Study in South Sumatra , Indonesia," vol. 13, no. 1, pp. 165–
172, 2023. 

[29] Suminah, S., Anantanyu, S., Suwarto, S., Sugihardjo, S., and 
Padmaningrum, D. The influence of empowerment towards 
agricultural business actors’ ability in Surakarta, Indonesia. Social 

Sciences, 12(2), 76. 2023, doi: 10.3390/socsci12020076. 
[30] H. Bayuaji, S. W. Alisjahbana, and D. Mohamad, "Understanding 

Social Conflict in Indonesian Infrastructure Projects Based on the 
Causes and Impacts,"Int. J. Adv. Sci. Eng. Inf. Technol., vol. 12, no. 5, 
pp. 2089–2095, 2022, doi: 10.18280/ijaseit.12.5.15047. 

[31] Z. Rusli, M. Rafi, and T. Handoko, "The Capability of the Meranti 
Islands Regency Government in the Development of Sago Based on 
Local Wisdom," Int. J. Sustain. Dev. Plan., vol. 17, no. 1, pp. 267–275, 
2022, doi: 10.18280/ijsdp.170127. 

[32] Harisudin, M. O. H. A. M. A. D., Adi, R. K., and Qonita, R. A. Synergy 
Grand Strategy Matrix, Swot and Qspm as determinants of Tempeh 
product development strategy. Journal of Sustainability Science and 
Management, 17(8), 62-80. 2022, doi: 10.46754/jssm.2022.08.004. 

 

1377




