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Rice issues are strategically important given that food sovereignty is one of the government’s strategic plans. The 
supply chain of rice is a complex system involving many interacting stakeholders. This study aims to analyse the rice 
supply chain in flood-prone areas, the level of rice business vulnerability to flooding, and the institutional competitive-
ness in the rice supply chain to improve food security. This study applied a mixed-method approach. The population of 
this research was business operators in the rice supply chain in the flood-prone areas of Klaten Regency, Indonesia. 
This study utilized primary data, which were collected using the method of direct interviews with business actors, 
supported by a list of questions and focus group discussions. The analytical tools used in this study were supply chain 
analysis, business vulnerability index, and stakeholder analysis. The results show that the rice supply chain consisted 
of farmers and rice fellers, collectors, rice mills, wholesalers, retailers and, finally, consumers. The vulnerability of 
companies in the rice supply chain was in the category of moderate. Stakeholders in the rice supply chain had diverse 
objectives, where the two most substantial goals were building reputation and earning income. Rice mill, Department 
of Agriculture, Food Security and Fisheries, and community are the main stakeholders in realizing food security be-
cause they have high interests and influence. The implication is that these three stakeholders must be the main actors 
in the development of regional food security.
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Introduction
Food security is one of the national development 
priorities in the Indonesian Government Work Plan 
(Yuniarti and Purwaningsih, 2017; Silalahi, 2019). 
Food security is the ability of an individual or house-
hold to have physical and economic access to suffi-
cient, safe, and nutritious food to meet the needs and 
food preference for doing an active and healthy life 
(Pradana et al., 2019; Ugochukwu, and Baidoo, 2019). 
The Government of Indonesia continues to improve 
food security by three pillars, which are availability, 
accessibility, and utilization (Abdullah et al., 2019). 
Based on the 2018 Global Food Security Index (GFSI), 
Indonesia’s food security in 2018 was in the 65th po-
sition of 113 countries (The Economist Intelligence 
Unit, 2018). This position has improved in recent 
years. The survey results of the Indonesian Food Se-
curity Agency in 2019 ranked Klaten Regency 77th of 
all districts in Indonesia, and the last rank in the for-
mer residency area of Surakarta (Badan Ketahanan 
Pangan Indonesia, 2019). Abdullah et al. (2019) have 
recognized three significant factors that affect food 
security, i.e., availability of food, accessibility of food, 
and utilization of food. The availability of food means 
ample food available through production. Accessibili-
ty of food means a reduction in poverty, since merely 
the availability is not enough, and the poor household 
should have the ability to purchase it. The utilization 
of food means food having all the required nutrients 
in it. Other researchers like Yuniarti and Purwaningsih 
(2017), Sati and Vangchhia (2017), and Pradana et al. 
(2019) added aspects of stability in the aspect of food 
security; thus, there are four aspects of food security, 
namely availability, access, utilization, and stability.

The main product of food security is rice, which is the 
staple food of the majority of the population. In the 
last five years, in 2014–2018, rice production in Klaten 
District experienced fluctuations. Rice production in 
2014 amounted to 359,474 tons; in 2015, it amounted 
to 406,434 tons; in 2016, it amounted to 425,916 tons; 
in 2017, it amounted to 380,268 tons; and in 2018, it 
amounted to 390,038 tons (BPS Klaten, 2019). Natu-
ral disasters, especially floods, influenced one of the 
changes in production. Floods damage agricultural 

land and rice crops, so the amount of harvest has de-
creased. It is supported by research by Isa and Man-
gifera (2019), who explain that Klaten Regency has an 
area of vulnerability to moderate flooding. The level 
of vulnerability of the region has a strong correlation 
with the amount of rice production (Chen and Villo-
ri, 2019). When the area is not vulnerable to flooding, 
the land and rice plants are safe from flood disruption 
so that rice production is high. The availability of rice 
must be maintained as the primary input for milling 
in producing rice. Rice must be available in increasing 
numbers each year to compensate for the growing 
population demand in line with population growth.

Klaten Regency as an area most prone to non-coastal 
flooding is interesting to study if it is related to food 
security consisting of aspects of accessibility, utili-
zation of rice as a staple food of the community, as 
well as price stabilization (Yuniarti and Purwaningsih, 
2017; Sati and Vangchhia, 2017). Klaten is a district 
with a moderate level of vulnerability (Isa dan Mangif-
era, 2019), where the sensitivity variable is the highest 
forming aspect of regional vulnerability. Sensitivity is 
an aspect of vulnerability that explains the level of in-
dividual conditions in society, and their environment 
for the existence of flooding in an area (Luers, 2005). 
This aspect explains the socio-economic community, 
which consists of the level of income, health, access 
to clean water, and migration. This aspect influences 
people’s access to and utilization of food.

Klaten Regency is a non-coastal area in Central Java 
Province, Indonesia, which experiences the most 
floods (Isa et al., 2019). Many businesses in the rice 
supply chain are in this region, so they have a high 
level of risk of damage and loss when floods occur 
(Thun et al., 2011; Belas et al. 2014; Pangestuti and 
Setiadi, 2019). Business actors have an essential role 
in maintaining food security, especially in the produc-
tion and distribution of rice (Tiwu et al., 2019). They 
will survive if they can anticipate and adapt to the ex-
ternal business environment, one of which is flooding 
(Verbano and Venturini, 2013). With this, businesses 
in the region will survive if they can adapt or stage 
with a low level of vulnerability to flooding areas and 
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are also able to keep their vulnerability levels low (Be-
las et al., 2014).

Business vulnerability is a condition where companies 
cannot avoid and face risks from the external environ-
ment such as disasters, policy changes, and techno-
logical developments (Wagner and Neshat, 2012; Ver-
bano and Venturini, 2013). Business vulnerability to 
flooding is a negative factor that reduces and destroys 
the competitiveness of companies in the rice supply 
chain (Arend and Wisner, 2005). Companies that do 
not have a lot of resources, abilities and competencies 
to manage and control the risk of damage and losses 
are very vulnerable when there is a threat of flood-
ing. Business vulnerability is an important aspect to 
study because it determines the competitiveness of 
companies in the rice supply chain in order to achieve 
food security (Vaaland and Heide, 2007; Wagner and 
Neshat, 2012). There are four types of business vul-
nerability, namely, financial vulnerability, labor, sup-
pliers, and customers (Verbano and Venturini, 2013; 
Thapa et al., 2018).

The level of business vulnerability in the rice supply 
chain affects the level of food security (Wagner and 
Neshat, 2012), where farmers act as rice producers, 
while rice harvesters and collectors act as interme-
diaries between farmers and rice mills. Rice millers 
have a role in grinding rice, while traders play a role 
as intermediaries from rice millers to consumers, 
both intermediate and final consumers (Silalahi et 
al., 2019). In addition to business actors in the rice 
supply chain, other stakeholders support the level of 
food security, namely universities; Regional Planning, 
Research and Development Agency; Department of 
Agriculture, Food Security, and Fisheries; Department 
of Trade; cooperatives, small and medium enterpris-
es, and the community. The stakeholders are partially 
very potential to realize food security, but so far, there 
has been no coordination and cooperation in realiz-
ing regional food security. With this, it is necessary to 
carry out a comprehensive and integrated study of the 
analysis of rice supply chains in flood-prone areas, 
analysis of the level of rice business vulnerability to 
flooding, and analysis of objectives and convergence 
of stakeholders in the rice supply chain to improve 
food security.

Research Methods
This study applied a mixed-method approach (Fauzi, 
2019) that extended to identify the rice supply chain 
analysis in flood-prone areas, analyze the level of 
vulnerability of business units to flood threats and to 
analyze stakeholders’ objectives and competitiveness 
of business actors in rice supply chains in flood-prone 
areas of Klaten Regency, Central Java, Indonesia.

This research was conducted in Klaten Regency, Cen-
tral Java Province, Indonesia. Klaten is one of the dis-
tricts in the Central Java Province of Indonesia, locat-
ed between 7°32’19” to 7°41̀ 8’33” south latitude and 
110°26’14” to 110°47’51” east longitude. Administra-
tively, Klaten Regency is divided into 26 sub-districts, 
391 villages, and 10 village offices. The area of Klaten 
Regency is divided into 3 plains, namely Merapi Slope 
Plain, Kapur Mountain Plains, and Lowlands. The lon-
gitudinal lowlands in the middle cover the entire dis-
trict area in Klaten Regency, except for a small por-
tion of the area, which is the slopes of Mount Merapi 
and Mount Kapur (BPS, 2019). Klaten Regency is a re-
gion of high-quality rice and rice producers and is also 
the most flood-prone region in Central Java Province, 
Indonesia, for the category of non-coastal areas (Isa 
et al., 2019).

The population of this study was companies in the 
rice supply chain located in flood-prone areas in Klat-
en Regency, Central Java Province, Indonesia. This 
study used a purposive sampling technique, namely 
business actors who have experienced flooding three 
times. This study employed a survey method directly 
to businesses in flood-prone areas. This study utilized 
primary data, namely, data about the area of vulner-
ability and data about the level of vulnerability of the 
company. Data collection applied the method of direct 
interviews with company leaders which were sup-
ported by several questionnaires or questionnaires 
and focus group discussions about aspects of vul-
nerability to flooding. The analytical tools used in this 
study were descriptive analysis, business vulnerabili-
ty index, and stakeholder analysis.

Descriptive analysis was employed to describe the 
rice supply chain in flood-prone areas. This analysis 
was conducted by snowballing the business actors 
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in the rice supply chain until it could be comprehen-
sively described the rice supply chain. The company’s 
vulnerability index for flooding was done through a 
compilation of all aspects of the vulnerability aspects, 
consisting of variables of supplier vulnerability, la-
bor vulnerability, capital vulnerability, and consumer 
vulnerability. The weighting of each variable due to 
consideration of the effect of each aspect was car-
ried out in shaping the aspect of vulnerability. The 
greater the influence of these aspects, the higher the 
weight given. Weighting was obtained through FGD 
with stakeholders related to flood risk reduction at 
the study site. Furthermore, the determination of the 
vulnerability index value was established by the mul-
tiplication between the total scores of all indicators 
and the variable weights of supplier vulnerability, la-
bor vulnerability, capital vulnerability, and consumer 
vulnerability (Weis et al., 2016). The company vulner-
ability index value for flooding was determined by the 
following formula (Isa et al., 2018):

IKU = 
i=1

4

 (W1xX1) + (W2xX2) + (W3xX3) + (W4xX4) (1)

Where: IKU = business vulnerability index for flooding; 
W1 = the weight of supplier vulnerability; X1 = supplier 
vulnerability score; W2 = the weight of labor vulnera-
bility; X2 = labor vulnerability score; W3 = the weight 
of capital vulnerability; X3 = capital vulnerability score; 
W4 = the weight of customer vulnerability; X4 = cus-
tomer vulnerability score.

In stakeholder’s analysis, the Matrix of Alliances and 
Conflicts: Tactics, Objectives, and Recommendations 
(MACTOR) was used to analyze the influences and 
interests of stakeholders, consisting of raw materi-
al suppliers, producers, wholesalers, and consumers 
(Godet, 1991). The stakeholder’s analysis is extensive 
because it can be used for up to 20 related purposes, 
and yet it is accessible and straightforward (Godet, 
1991; Rees and MacDonell, 2017). MACTOR includes 
several stages of matrix preparation, namely: (1) de-
termination of critical variables and relevant players; 
(2) preparation of table of stakeholder; (3) preparation 
of strategic issues and objectives; (4) determination 
of players and strategic objectives in the matrix; (5) 
calculation of convergence and divergence matrices 

as performed in three stages; (6) calculation of the di-
rect and indirect relationship of power matrix; (7) cal-
culation of the position matrix value; and (8) analysis 
of strategic recommendations of each player (Godet, 
1991; Reed et al., 2009).

Results and Discussion

Rice supply chain

Rice is the primary food type of Indonesian people 
and also the main product in supporting the level of 
food security (Bidarti et al., 2019; Silalahi et al., 2019). 
The availability, access, utilization, and stabilization of 
rice prices are essential for realizing food security so 
that the performance of businesses in the rice supply 
chain plays a vital role in realizing the level of food 
security (Vlajic, 2012; Chen et al., 2019). Rice supply 
chain analysis is fundamental to identify, map, and 
maintain the sustainability of the region’s food secu-
rity (Gao, 2015).

Businesses in the rice supply chain have differ-
ent suppliers and consumers (Aprillya et al., 2019). 
Some business units have suppliers and consumers 
in a wide area, and some other business units have 
suppliers and consumers in a narrow area. Business 
units in the rice supply chain in flood-prone areas are 
illustrated in Fig. 1.

Fig. 1 explains that every business in the rice supply 
chain in a flood-prone area has suppliers inside or 
outside a flood-prone area. Likewise, consumers may 
be inside, partially inside, or outside the flood-affect-
ed area. Conversely, businesses outside flood-prone 
areas can also be affected by the disruption of suppli-
ers and consumers. Businesses outside flood-prone 
areas may be more severely affected than businesses 
in flood-prone areas.

Among the business actors involved in the rice and 
rice supply chain are (1) farmers. The rice supply 
chain is originated from farmers as rice producers. 
Farmers have a vital role as rice producers, where the 
quality and quantity of supply depend on them. Farm-
ers plant rice on their land or leased land. The harvest 
is sold to the fellers or rice collectors. Rice sales are 
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Fig. 1. Business relationships in the rice supply chain in flood prone areas
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 : Flood Prone Areas  
 : Klaten Regency 
 : Central Java Province 

 

Retailers 
B 

Wholesaler 
B 

Rice mills 
B 

Wholesaler 
C 

Feller A 

Collector A 

Collector B 

Feller B 

Retailers 
A 

Customer 
A 

Wholesaler 
A 

Rice mills 
A 

Customer 
B 

Retailers 
C 

Customer 
B 

Farmer A 

Rice mills 
C 

Farmer B 

Farmer C 

Feller C 

Collector C 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 : Flood Prone Areas  
 : Klaten Regency 
 : Central Java Province 

 

Retailers 
B 

Wholesaler 
B 

Rice mills 
B 

Wholesaler 
C 

Feller A 

Collector A 

Collector B 

Feller B 

Retailers 
A 

Customer 
A 

Wholesaler 
A 

Rice mills 
A 

Customer 
B 

Retailers 
C 

Customer 
B 

Farmer A 

Rice mills 
C 

Farmer B 

Farmer C 

Feller C 

Collector C 

carried out in two ways, namely selling rice that is 
still in the fields and not yet harvested to the loggers 
and selling the harvested rice and drying it to collec-
tors. (2) Rice fellers are a member of the supply chain 
that acts as a liaison between farmers and rice mill-
ers. Fellers collect rice from farmers, and then rice 
is sold to rice mills and/or collectors. Rice is usu-
ally bought directly at the harvest location, namely 
rice fields. Yields purchased directly are sold to rice 
mills without any drying. (3) Collectors buy rice af-
ter it is harvested, both from fellers and farmers, and 
from other traders. Payments are made in cash after 
rice is weighed and ready to be transported. Collec-
tors operate at the village level and can also be be-
tween villages. They are grouped into two categories, 
namely millers’ agents and independent collectors. 
Millers’ agents are traders who are given capital by 
rice mills to buy rice, both by slash and by buying 
from farmers and loggers. Meanwhile, independent 
traders are traders who use their business capital 
but have a rice mill factory subscription. Collectors 

generally sell rice to rice mills. (4) Rice milling. This 
supply chain holds rice from farmers, fellers, and 
collectors to be ground into rice. There are two types 
of rice purchased, namely wet rice and dry rice, ready 
for milling. Rice milling business activities consist 
of rice drying, rice milling, and rice packaging. Val-
ue-added activities are mostly concentrated in the 
rice milling business group (Sasmita and Apriyanti, 
2019). Distribution activities from milling to rice trad-
ers depend on the agreement between the two. There 
are times when shipments are carried out by mills 
reaching rice traders, and traders can also take rice 
from the mill. Finally, (5) rice traders are grouped into 
two types, namely wholesalers and retailers. Whole-
salers have the activity of adding value through grad-
ing and packaging. Wholesalers generally pack with 
certain trademarks, and rice is marketed to super-
markets, minimarkets, restaurants/food stalls, and 
rice retailers. Small traders or retailers get rice from 
rice grinders or large traders/wholesalers. The rice 
is then sold to consumers.
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Food security is influenced by the performance of each 
business unit in the rice supply chain, which includes 
aspects of availability, access, and utilization (Yang 
et al., 2018; Thapa et al., 2018). The performance of 
companies in flood-prone areas is influenced by their 
understanding of flooding and the level of business 
vulnerability (Isa et al., 2015). Company performance 
in the rice supply chain will be effective if every busi-
ness actor has a level of understanding to reduce the 
level of good business vulnerability (Yang et al., 2018).

Business vulnerability due to flooding

Food security will be achieved if businesses in the 
rice supply chain have low levels of business vulner-
ability. Business vulnerability is a business condition 
that cannot avoid and face risks from the external 
environment, such as disasters, policy changes, and 

technological developments (Luets, 2005; Isa et al., 
2015; Isa, 2016). Business vulnerability to flooding is 
one type of vulnerability faced by companies because, 
in the short term, it has a negative impact on business 
performance (Verbano and Venturini, 2013).

Business vulnerability to flooding can be explained 
through the business vulnerability index. This vul-
nerability index is determined by the total score of all 
indicators of the variables of supplier vulnerability, la-
bor vulnerability, capital vulnerability, and consumer 
vulnerability. The calculation results explain that the 
business vulnerability index for flooding was 0.52, 
which means that businesses in the rice supply chain 
are in the moderate vulnerability category. Wholesal-
ers were the most vulnerable business groups (0.53), 
followed by retail traders (0.52), and farmers (0.52), 
and the last was rice millers (0.51).

Vulnerability index Farmers Rice millers Wholesaler Retailers INDEX

Supplier vulnerability 0.38 0.44 0.56 0.30 0.42

Capital vulnerability 0.52 0.47 0.51 0.51 0.50

Labor vulnerability 0.72 0.53 0.64 0.52 0.60

Consumer vulnerability 0.44 0.60 0.39 0.73 0.54

INDEX 0.52 0.51 0.53 0.52 0.52

Table 1. Business vulnerability index in flood prone areas

Rice wholesalers are businesses in the rice supply 
chain that are most vulnerable to flooding. They are 
most vulnerable to labor aspects. During and after 
the flood, many workers choose to focus on their 
personal needs so that many businesses find it dif-
ficult to find workers. In addition to the labor aspect, 
rice wholesalers are also vulnerable to rice suppli-
ers, namely rice millers. At the time of the flood, rice 
millers experience a shortage of supply, which also 
impacts rice peddlers. Capital and consumer aspects 
are not the main problems because they generally al-
ready have capital reserves and it is not difficult to find 
additional capital. From the consumer side, because 
the rice stock is small, the consumer is not a problem.

Farming is very vulnerable in the aspect of la-
bor, where aspects of labor were at a high level of 

vulnerability (0.72). Labor is the most critical com-
ponent in farming, where labor costs are the highest 
component in the production cost structure (Silvira 
et al., 2014; Azhiim et al., 2017). During floods, many 
workers focus on their individual needs and do not 
want to work as farm laborers. Labor vulnerability is 
the highest, followed by capital, consumer, and sup-
plier vulnerabilities.

Rice milling business is most vulnerable to the con-
sumer aspect. Rice mills get rice from around and 
outside the region, as well as for consumers. For rice 
mills where the majority of consumers are the people 
living near businesses, consumers do not focus on 
purchasing rice during floods. Consumer vulnerability 
is the highest, followed by labor, capital, and supplier 
vulnerabilities.
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Rice retailers or stores are the newest business units 
in the rice supply chain before consumers. They are 
most vulnerable to consumers where consumers are 
at a high level of vulnerability (0.73). When floods oc-
cur, rice purchases decline; it could be so because the 
consumers’ primary focus is on health rather than 
rice purchases. Consumer vulnerability is the highest 
cost, then followed by consumer pressure, capital, 
and, finally, suppliers.

Based on the types of aspects forming business vul-
nerability, labor is the most vulnerable type. The next 
most vulnerable aspects, respectively, are consum-
ers, capital, and suppliers. All types of vulnerability 
builders are in the medium vulnerability category. 
Labor is an essential aspect of the performance of 
companies, especially companies in the rice and rice 
supply chain (Silvira et al., 2014; Azhiim et al., 2017). 
A large number of new big companies for textile prod-
ucts also have an impact on the interest of workers to 
work in the SME sector.

Objectives and convergence of  
stakeholders in the rice supply chain

Identification and discussion of stakeholder objec-
tives and convergence in the rice supply chain used 
stakeholder analysis through the MACTOR method. 
This analysis was used to identify and understand 
stakeholder interests, desires, and perceptions of 
strengthening food security in flood-prone areas. 
This analysis identifies the role and views of the ob-
jectives of strengthening food security and maps the 
convergence between the stakeholders involved (Isa 
et al., 2019; Fauzi, 2019). A total of 13 types of stake-
holders, namely academics, bureaucracy, community 
leaders, and business actors, were involved in this 
stakeholder analysis. Each stakeholder was asked for 
their opinions and perceptions regarding their daily 
activities related to food security. As shown in Fig. 2, 
the highest score was obtained to find reputation and 
income. With this, it is understood that many of the 
objectives of these stakeholder activities are looking 

Fig. 2. Business relationships in the rice supply chain in flood prone areas
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for reputation and also income. Not many stakehold-
ers consider three main aspects of food security in 
their activities, namely the availability of rice, access 
to rice, and the utilization of rice into healthy and nu-
tritious food. It is supported by the attitude of stake-
holders who put aspects of the local economy and 
nutrition as the lowest objective.

The situation in Fig. 2 shows the strength of stake-
holders towards several alternative objectives (Fau-
zi, 2019). As seen in Fig. 2, there are six objectives, 
namely reputation, income, profit, primary duty, nu-
trition, and local economy. Of the six goals, the most 
substantial goals are reputation and income. In ad-
dition to these two goals, there are other relatively 
strong goals, namely profit and primary duty, while 
the weakest goals are nutrition and local income.

Fig. 3 maps the position of each stakeholder viewed 
from two main aspects, namely influence and de-
pendence. The results of the stakeholder map them 

into four quadrants, namely quadrant 1: actors, quad-
rant 2: players, quadrant 3: subjects, and quadrant 4: 
bystanders (Isa et al., 2019; Fauzi, 2019). Actors are 
stakeholders who have low interest but have a strong 
influence on strengthening food security. This quad-
rant is occupied by the Regional Planning, Research, 
and Development Agency (Bappeda), the Department 
of Trade, Cooperatives, and SMEs (DPK and UKM), 
rice wholesalers, and eice retailers. Stakeholders in 
this group have interests in planning, management, 
direction, guidance, and evaluation at the local gov-
ernment level. This group also provides and sells rice 
to intermediate and end consumers. This group has a 
significant influence on regional economic planning, 
controlling prices, and selling rice.

Players are the most active stakeholders in realizing 
food security in this region because they have high 
interests and influence. This quadrant is occupied by 
a rice mill, Department of Agriculture, Food Security, 
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and Fisheries (DPKPP), and community. Stakeholders 
in this quadrant provide various resources in realizing 
food security, either for human resources, information, 
facilities, and products. The main focus of the program 
to strengthen food security is to ensure the availability, 
access, and use of primary products, namely rice, as a 
staple food source for the community. The influence of 
each stakeholder in the players’ quadrant is high. They 
have the authority to maintain the availability of rice, 
the ability to buy rice, and utilize rice in this region. 
Each party carries out activities that support food se-
curity, such as conducting rice production, conducting 
counseling, and doing socialization to the community, 
as well as providing information, training, and provid-
ing facilities to support food security.

Subjects have great importance, but their effect is 
small in strengthening food security. This quad-
rant is occupied by farmers and the farmer associ-
ation. Stakeholders in the subject’s quadrant having 
the highest importance are rice producers. When 
viewed from the involvement of stakeholders, they 
do not have involvement in planning, organizing, 

and controlling in realizing food security. The level of 
group dependency in this quadrant is related to rice 
production as their source of income. The influence of 
stakeholders in the quadrants of subjects is low. The 
groups in this quadrant do not have the authority to 
control food security, and they only play a role in the 
implementation of rules and policies related to rice 
production. They also cannot interact either in hold-
ing forums, cooperation, or changing the direction of 
strengthening food security.

Bystanders are stakeholders with low interests and 
influence in realizing food security. This quadrant is 
occupied by rice collectors, rise loggers, food SMEs 
(culinary SMEs), and the university. Judging from the 
involvement, benefits obtained, and the level of de-
pendence on food security, stakeholders in this quad-
rant have very low values. This group only carries out 
its duties as an intermediary between farmers and 
rice mills, and also as a motivator or innovator. The 
stakeholders in this quadrant have a very low value 
and do not contribute to the management of food se-
curity in Klaten Regency.

Fig. 4. Actor relationships map in realizing food security

BPBD: Badan Penanggulangan Bencana Daerah (Regional Planning, Research, and Development Agency); DPKPP: Dinas Pertanian, Ketahanan 
Pangan Dan Perikanan (Department of Agriculture, Food Security, and Fisheries); DPK and UKM: Dinas Perdagangan, Koperasi dan Usaha Kecil 
Menengah (Department of Trade, Cooperatives, and SMEs).
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Fig. 5. Convergence actors map in realizing food security

Fig. 4 explains the proximity of stakeholders in re-
alizing food security (Isa et al., 2019; Fauzi, 2019). 
From the figure above, net distances are mapped 
between stakeholders in realizing food security in 
general, which has close proximity in the sense that 
stakeholders are involved in mutual support; these 
stakeholders are BAPPEDA and DPKPP. The power of 

convergence as the primary stakeholder is possible 
because of the similarity of perception and interest. 
BAPPEDA is an agency that plays the role of a planner 
and coordinator of regional government development 
programs, in this case, regional food security. The 
DPKPP Office is a professional implementing agency 
related to food security in the region.
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Fig. 5 presents a mapping of convergence among the 
stakeholders involved. The convergence in question is 
the tendency among stakeholders to jointly agree on 
the various objectives of the actors in programs and 
activities to strengthen food security (Isa et al., 2019; 
Fauzi, 2019). The convergence group occurs at right 
angles, namely between agencies related to strength-
ening food security, including farmers, farmer groups, 
rice fellers, rice collectors, rice mills, wholesalers, re-
tailers, and food businesses. The position of BAPPE-
DA, DPKPP, Trade Agencies, Cooperatives, and SMEs, 
and universities are in a separate group because the 
position of these stakeholders is convergent weak. 
Besides, the position of society is in a position of 
weak convergence. It might be due to the concern of 
the public as consumers of the product. Stakeholders 

must work in synergy and together to improve food 
security (Dewi and Yustikaningrum, 2018). Stakehold-
ers who are in the actors’ group must act as good 
planners and mobilizers in realizing food security, and 
stakeholders in the player group must be optimized 
as crucial people in strengthening food security.

Conclusion
This study aims to analyze the rice supply chain in 
flood-prone areas, analyze the level of rice business 
vulnerability to flooding, and analyze the objectives 
and convergence of stakeholders in the rice supply 
chain to improve food security.



Environmental Research, Engineering and Management 2021/77/416

The rice supply chain in flood-prone areas of Klaten Re-
gency consists of farmers and rice fellers, collectors, 
rice mills, wholesalers, small traders/retailers, and fi-
nally, consumers. The vulnerability of companies in the 
rice supply chain was in the category of moderate vul-
nerability. Based on the types of subjects, large traders/
wholesalers were the most vulnerable business actors, 
followed by retailers and farmers, and, finally, the rice 
millers. Based on the types of aspects that make up 
corporate vulnerability, the most vulnerable types were 
labor, followed by consumers, capital, and suppliers. All 
types of forming this vulnerability were in the medium 
vulnerability category. Companies in the rice supply 
chain are essential elements to maintain food security, 
both in availability, access, utilization, and stability. Rice 
companies in the rice supply chain must be maintained 
for food security sustainability. Flooding as a threat 
from outside the company must be appropriately man-
aged by reducing the level of vulnerability of the com-
pany so that the risk of flooding becomes lower or the 
resilience of the company increases.

Key persons in food security in this region were 13 
types of stakeholders, ranging from academics, bu-
reaucracy, community leaders to business actors, and 
they were involved in this stakeholder analysis. They 
had six goals, namely building a reputation, looking 
for income, looking for profit, implementing primary 
duties, supporting food quality and nutrition, and im-
proving the local economy. Of the six goals, the most 
substantial goals were reputation and income, while 
the weakest goals were nutrition and local income.

The results of the stakeholders map them into four 
quadrants, namely quadrant 1 (actors), quadrant 2 
(players), quadrant 3 (subjects), and quadrant 4 (by-
standers). Actors are stakeholders who have low 

interests but have a high influence on strengthening 
food security. Players are the most active stakehold-
ers in realizing food security in this region because 
they have high interests and influence. Subjects have 
great importance, but their effect is small in strength-
ening food security. Bystanders are stakeholders with 
low interests and influence in realizing food security.

Stakeholders who had a close interest were BAPPE-
DA and DPKPP. BAPEDDA is an agency that plays a 
role as a government program planner; in this case, 
regional food security. The DPKPP Office is a profes-
sional implementing agency related to food security 
in the region. Furthermore, stakeholders are mapped 
into three groups, based on the tendency among 
stakeholders to jointly agree on various stakeholder 
goals in programs and activities to strengthen food 
security. Group 1 consists of farmers, farmer groups, 
rice fellers, rice collectors, rice mills, wholesalers, re-
tailers, and food businesses. Group 2 consists BAP-
PEDA, DPKPP, Trade Agencies, Cooperatives and 
SMEs, and Universities are in separate groups be-
cause their position is convergently weak; and Group 
3 is the community. With this, it is necessary to pro-
pose an institutional model that involves groups of 
actors and players in one group because they are very 
instrumental in realizing food security in the area.
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