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Abstract: This study was aimed to: (1) determine the regional food security, (2) determine the household food security, and (3) analyze 

the food security sustainability in Jambi Province. The study was conducted in Jambi Province by purposively selecting four districts, 

namely: Kerinci, Merangin, Muara Jambi, and Tanjung Jabung Barat district. This study used cross-section primary data. The data 

collection was conducted from May until August 2017 by interviewing 400 respondents who were selected by cluster and purposive 

sampling. Data were analyzed in descriptive and Multi-Dimensional Scaling (MDS) approach, with RAPFISh (Assessment Technique 

for Fisheries) technique. The results showed that food security in the study area was classified as food secure group. The household food 

security was adequate. The data analysis showed that the food security is quite sustainable with the status of 52,35. 
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1. Introduction 
 

The economic growth of Jambi Province shows a significant 

increase from year to year, as it was shown in the year 2004 

that Jambi Province economic growth was 5.38 percent 

before experiencing a sharp increase as much as 7.93 percent 

in 2014, higher than the national economic growth which 

was 6.4 percent [1].  Even though that high rate of economic 

growth was also followed by an increase in population of 

2.56 percent in 2010 and much higher than the population 

growth of the previous ten years of only 1.89 percent per 

year. Any increase in the well-being of the population is 

theoretically inversely related to the increase in the number 

of children desired [2]. This indicates that the 

implementation of development in Jambi Province has not 

been positively correlated with the sectors because it is done 

partially especially in economic sector and social sector 

 

The high population growth rate of Jambi Province over the 

past ten years will certainly have an adverse impact on 

development, including poverty. Statistics show that in 

2005, there were 317.8 thousand people or 11.88 percent 

poor people with details, in urban areas as much as 

130,800people and rural areas 194,300people. In 2008 and 

2014 the number of poor people in Jambi Province 

decreased by 9.28 and 8.28 percent respectively, meaning 

that in 2014 there were 270,080 poor people in Jambi 

Province [3].  The number of poor people from year to year 

have decreased, but the absolute poverty rate is still 

relatively high, so the burden of the government is still large. 

Therefore, there still needs to be a breakthrough to overcome 

this problem. 

 

The fundamental problems faced by the population are the 

lack of access to basic needs of households such as food, 

capital resources, markets and technology, as well as weak 

community organizations. Future development plans must 

be comprehensive and holistic oriented towards the concept 

of sustainable welfare development, so it is important for 

every region (province and regency / municipality) to 

develop a food plan to achieve sustainable food security that 

can have a direct impact, especially on the poor. This 

concept is in line with the development targets stated in the 

Government Regulation No 7 year 2005 on Medium Term 

Development Plan including concerning the fulfillment of 

quality food in sufficient quantity and diversity, safe and 

affordable from time to time (sustainable) for the poor [4]. 

 

2. Research Methods 
 

The main purposes of the research were to analyze: (1) the 

household food security in Jambi Province, and (2) the 

sustainable food security level in Jambi Province. This study 

was designed in cross sectional methods and the data was 

collected in survey methods. Research location was in Jambi 

Province and was conducted in six months, the object of 

study was household which was classified based on its basic 

daily life needs. Research variables in this study were: 

regional, and household food security, sustainable food 

security based on ecological, economic, and socio-cultural 

aspects. In addition to primary data, secondary data were 

also collected in this study. Primary data were collected in 

observation as well as direct interview methods. The number 

of respondents interviewed were 400 households which are 

taken in cluster stratified random sampling. In the other 

hand, secondary data were collected from various 

documentation publicized by government offices.  Data were 

analysed by using Multi-Dimensional Scaling (MDS) 

approach, with RAPFISH Assessment Technique for 

Fisheries methods [5]. 

 

Multi-dimensional Scaling (MDS) methods was firstly 

initiated to analysis the sustainability fishing activity in a 

certain area which is called Rapid Appraisal Fisher 

(RAPFISH) Program. This program is the newest multi-

disciplinary rapid appraisal technics in evaluating 

comparative sustainability by using scoring system [6].   

This multi-dimensional analysis is developed based on 

statistics technique to transform multi-dimensional measure 

into more simple attributes [7].  

 

3. Results and Discussion 
 

A. Regional Food Security 

Food Security is the condition of the fulfillment of food for 

the state up to the individual, which is reflected in the 
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availability of adequate food, both quantity and quality, safe, 

diverse, nutritious, equitable, and affordable and not 

contrary to the religion, beliefs and culture of the 

community, to be able to live healthy, active, and productive 

on an ongoing basis [8].  Food security is grouped into three 

subsystems, namely: (1) Food availability with main source 

of supply from domestic production and food reserves; (2) 

food affordability by the whole community, both physically 

and economically; and (3) the use of food to improve the 

quality of food and nutrition consumption, including the 

development of food security. One of the important 

subsystems in food security is the availability subsystem.  

 

According to the Jambi Provincial Food Security Service 

Report (2017), the availability of food based on energy 

sources averaged was 3,206 Kcal /Cap/day, while the 

average energy consumption norms according to the WNPG 

Recommendation in 2012 amounted to 2,150 Kcal /Cap/day. 

Based on these data  it can be seen that the availability of 

food in Jambi Province far exceeds the adequacy required by 

the population, never the less, the analysis shows that food 

security of Jambi Province is classified as less secure food 

secure group. This is  because the availability of food 

provided is concentrated on the availability of 

carbohydrates, whereas food security level is achieved if an 

area is able to provide food to feed the people in accordance 

with the desirable dietary pattern (PPH)as it is presented in 

Table 1. Based on these data, it can be seen that Jambi 

Province only reached PPH value only 61.89 percent of the 

ideal PPH target. The composition of the availability of food 

groups is not yet balanced and still dominated by grains, 

tubers, oils and fats, oily fruits / seeds, while the availability 

of animal food groups, nuts, sugar, vegetables and fruits 

remains unmet. 

 

Table 1: Energy Availability Condition Based on Food 

Balance Sheet (NBM) compared to Ideal Energy availability 

in Jambi Province, Year 2017 

No. Energy Sources 
Energy Availability 

(Kcal/Cap/Day)2017* 

Ideal Energy  

availability  

(Kcal/Cap/Day) 

1 Rice 1.720 1.172 

2 Tubers 294 116 

3 Meat 105 260 

4 Oil and Fat 678 212 

5 Oily Fruit 209 44 

6 Peanuts 39 92 

7 Sugar 91 92 

8 Fruit and Vegetable 69 116 

9 Others  44 

  Total 3.206 2.150 

Note : Generated from  DKP Office - Jambi Province, 2017. 

 
B. Household Food Security  
Household food security is defined as food access by 

everyone always to get adequate food for a healthy and 

active life. Food security also includes access, adequacy, and 

food sustainability [9]. Food security is the condition of the 

fulfillment of household food as reflected in the availability 

of adequate food, both quantity and quality, safe, equitable, 

and affordable [8]. 

 

Food security is closely related to the allocation of 

household food expenditure, so that to measure the degree of 

food security at the household level is used cross-

classification of two indicators of food security, namely the 

share of food expenditure and the adequacy of energy 

consumption (Kcal) [9]. The identification of household 

food security can use a single indicator of nutritional 

adequacy/energy and can also use cross-indicator between 

share of household expenditure and energy consumption 

(food security degree) adjusted to the needs of analysis 

[10].Based on the analysis result, it was found that 

household food security of Jambi Province was classified as 

food secure group that reached 53.75%, while households 

belonging to food susceptible group reached 38.75%, and 

the population belonging to the food group was only 7.5%, 

and no households in Jambi Province was in the food 

insecurity group (Table 2). This indicates that the population 

of Jambi Province is only 53.75 percent able to meet the 

energy sufficiency with the allocation of expenditure below 

60 percent and 38.75 percent others are susceptible to food, 

meaning that the people of Jambi Province canfulfil their 

energy adequacy even though it should spend for about 60 

percent of total household expenditures for food needs. 

Household food security in addition to being determined by 

the level of household expenditure is also determined by 

other factors, such as the adequacy of food availability, 

stability of food availability, accessibility to food and quality 

/ food security [11]. 

 

Table 2: Food Security of Jambi Province Population Based 

on Energy Sufficiency and Share of Food Expenditure, 2017 

Energy consumption 

per unit of adult 

equivalent 

Household Expenditure 

Low (<60% Total 

Expenditures) 

High (>60% Total 

Expenditures) 

Food Secure Food vulnerable 

Total Percent Total Percent 

Sufficient (>80% of 

energy adequacy) 
215 53,75 155 38,75 

 Less Food Food insecurity 

Lack (<80% of 

energy adequacy) 
30,00 7,50 0,00 0,00 

Source: Jonsson and Toole: Maxwell D, et al (2000)(p.78). 

 

Food Security has three subsystems, namely availability, 

accessibility, and utilization of nutritional consumption or 

consumption patterns. The pattern of food consumption is 

the composition of the type and amount of food consumed 

by a person or group of people at a certain time to obtain the 

necessary nutrients by the body. This pattern of public 

consumption can indicate the level of diversity of people's 

food and consumption habits of a group of people. The 

consumption pattern describes the food of the population, 

community, or family, in other words the pattern of human 

consumption is determined by the nature of ecology, 

tradition, and religion, so the consumption pattern describes 

the main characteristics of the local culture of society which 

in turn affects the welfare of the population [12]. The 

national consumption rate of AKE and PPA is 2150 kcal / 

capita / day and 57 gr / capita / day [13]. The result of 

analysis shows that the consumption portion for food type of 

rice (source of carbohydrate) especially energy source 

reaches 47,42%, then side dish 30,89%, and vegetable food / 

fruits 21,68%, but source of protein is dominated source 

food side dishes that reached 41.45 percent, then rice food 

by 35.53 percent, and vegetable food sources / fruits of 

23.03 percent. This indicates that household food security is 
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directly proportional to the food security of the region, either 

based on food sources consumed or based on the distribution 

of expenditures for food needs. 

 

Based on the observation that the consumption of food and 

nutrition in Jambi Province is still low, especially the 

consumption of protein. The latest data indicate that 

household protein consumption in Jambi Province is not 

sufficient for the recommended standard of 52.28 grams / 

capita / day lower than the recommended 57 grams / capita / 

day (Anonymous, 2017). This is because of the variety of 

food consumption consumed by households, the limited 

knowledge of the importance of protein needs in the 

household, and they still attach importance to the daily needs 

of food sufficiency rather than nutritional adequacy. This 

condition is in line with the research results of [14] through 

a case study in Muaro Jambi Regency that the food needs 

consumed by the community has not been diverse and 

balanced among the nine types of food based on the 

desirable dietary pattern (PPH). In fact, the potential of food 

for the needs of public consumption available in the village 

is quite a lot, especially local food both derived from 

vegetable sources and food sources of animal rich in 

nutrients. 

 

According to Nguyen et al., at[15], that the pattern of 

individual or household food consumption can reflect the 

nutritional adequacy of a person. Diversity of food 

consumption is one's effort to fulfil the nutritional intake of 

either energy, protein, vitamins, minerals and others. 

Basically, the more diverse consumption of one's food the 

greater the opportunity to meet the nutritional needs. 

 

C. Sustainable Food Security 

As it was mentioned by WECD at [16], sustainable food 

security borrows the concept of sustainable development 

globally. "Sustainable development is development that 

embodies current needs without compromising the ability of 

future generations to realize their needs". Furthermore, 

Munasinghe at [16] said that Operationally, sustainable 

development has various dimensions and components but is 

based on three pillars, namely: economic, social, and 

ecological pillars. The concept of sustainable development 

in other words is oriented to three dimensions of 

sustainability, namely: economic sustainability (profit), 

sustainability of human social life (people), natural ecology 

sustainability (planet), or Triple-P pillars. 

 

According to [17], sustainable development is viewed from 

the aspect of human welfare that is a development that has 

techniques and ways of maintaining and improving welfare 

in a sustainable manner, both in terms of ecological, social 

and economic sustainability. The same expression is also 

expressed by Johann Dréo at [18], who said that sustainable 

development is interconnected with economic, social, and 

ecological systems so that the study of sustainable 

development and welfare is a synergistic study. The study of 

human well-being is also defined by the study of sustainable 

development that cannot be separated from one another 

[19].Based on those understandings, the sustainable food 

security contains the definition of food product development 

that still maintains the sustainability of natural resources and 

the environment to maintain the sustainability of food in the 

long term. Sustainability is divided into three aspects, 

namely: ecological, economic and social aspects. According 

to [20], in the 21
st
 century food security programs must be 

able to create sustainable food systems, where policies must 

integrate social elements, environmental resources and 

economic elements in an integrated manner, so that at 

global, regional, as well as at local level should pay attention 

to the interrelationship of these three dimensions. 

 

Sustainability analysis in this research measured the level of 

sustainability based on food security indicators. The 

parameters observed include the parameters of ecological, 

economic, socio-cultural sustainability, as shown in Table 3. 

The analysis is carried out through several stages: the 

determination of attribute of food security toward 

sustainable food covering 3 dimensions (ecological, 

economic and socio-cultural dimension) attributes on an 

ordinal scale based on the sustainability criteria of each 

dimension, ordination analysis "Rap-DESIGN" based on the 

"multidimensional scaling" (MDS) method [5], as well as 

the compilation of index and food sustainability status 

assessed in each dimension. The food security sustainability 

index score ranges from 0 to 100 percent. If the index value 

is more than 50% then the aspect is sustainable, and if it less 

than 50% means not sustainableyet. This research tries to 

make four categories of sustainability status based on the 

basic scale as it was sugessted by [21] namely: (a) index 

value = (0-24%) is categorized bad, (b) index value = (25-

49%) is categorized less, (c) index value = (50-74%) is 

categorized sufficient, and (d) index value = (75-100%) is 

categorized good. 

 

Sustainable food security analysis using a multidimensional 

scaling approach (MDS) is an evaluation of the 

sustainability status of fisheries / RAPFISH, a recent multi-

disciplinary rapid appraisal technique to evaluate the 

comparative sustainability of fisheries based on a large 

number of skewed attributes is done by Fauzi and Anna at 

[6]. RAPFISH (Rapid Appraisal for Fisheries) is a new 

technique developed by the University of British Columbia, 

Canada on sustainable fisheries development. Multi-

dimensional analysis is basically a statistical technique that 

tries to perform multidimensional transformations into a 

lower dimension. This transformation is to determine the 

relative position of the fishery against good and bad 

ordinate. To assess the position of each dimension greatly 

determined leverage by the attributes used [7]. 

 

The results showed that the sustainability of food security in 

Jambi Province was in the category of sustainability with 

sufficient category, with the average number 52.35 (Table 

3). The value of each dimension obtained that the socio-

cultural dimension has the highest value of reaching 62.73, 

then the economic dimension has a value of sustainability 

status of 54.32 and the ecological dimension has a 

sustainability value of 52.70. The data indicate that the 

sustainability of socio-cultural dimension is better than the 

sustainability of economic dimension and ecological 

dimension, therefore the improvement of sustainability 

status in the future needs to be improved towards sensitive 

attributes. 
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Table 3 also shows the sustainability status of food security 

in Jambi Province from statistical values such as stress and 

R square values. The statistical value has a valid value with 

R square 0,94-0,95, and stress value 0,15-0,16. This 

indicates that the value of the statistical value is quite valid 

and meets the standard calculation through RAPFISH model 

applied by Fauzi and Anna at [21] in analysing sustainable 

food security in Jambi Province and in line with the results 

of research conducted by. 

 

The status of sustainability of socio-cultural dimension of 

food in Jambi Province which has the highest value 

compared with the economic and ecological dimension is 

evidenced by the high level of solidarity and cooperation 

among community groups or better known as social capital. 

Social capital is a strategic investment both individually and 

in groups. This relationship can be done in the relationship 

of family / kinship (bonding), relationships in the 

community (bridging), and relationships in work / formal 

(linking). The sustainability of this relationship is 

determined by the five elements of social capital, namely: 

trust, reciprocity, social networks, norms, and elements of 

commitment as it was mention by Narayan at [22]. On the 

other hand, social capital is a form of social and economic 

networks in society that occur between individuals and 

groups both formal and informal are beneficial and 

profitable.  

 

Table 3: Multidimensional Scaling Results (MDS) and 

Parameters Sustainable Food Security Statistics, 2017 

Dimensions Status Category 
Statistics Value 

Stress R2 

Ecology 52,70 Fairly Sustainable 0,16 0,94 

Economics 54,32 Fairly Sustainable 0,16 0,95 

Socio-cultural 62,73 Fairly Sustainable 0,15 0,95 

Multidimensional 52,35 Fairly Sustainable 0,15 0,95 

 

Social capital can be operationalized operatively through 

two interrelated dimensions, namely the structural 

dimension and the character dimension [2]. Other social 

capital that plays an important role in the life of the people 

of Jambi is the Majelis Ta'lim group, collective action, and 

Yasinan groups [23]. Gotong royong, work hand in hand in a 

group, can be a social capital because it plays a role to form 

institutional strength at the community, people, country and 

group level across the nation and state of Indonesia in 

realizing prosperity. It is also because in the gotong royong 

contained the meaning of collective action to struggle, self-

governing, common goal, and sovereignty as it was 

mentioned by Pranadji at [24]. The findings of Suandi are 

supported by [25] who found that social capital (family / 

kinship relationship) exists, both in rural and urban 

communities as a binding factor in family food fulfillment. 

Similar results are also shown by [26] who found that social 

capital has a positive effect on food security in rural areas. 

Family or socioeconomic factors are closely related to 

household food sustainability systems and sustainability 

[27]. The Research finding is supported by [28] who found 

that household food security status is statistically influenced 

by farm productivity. Other socioeconomic factors that are 

not less important in meeting food demand and nutritional 

intake are the level of education factor and the work of the 

head of the family [29]. 

 

The data show that the socio-cultural dimension is the 

highest dimension in the sustainability status of household 

food security. The high sustainability value of socio-cultural 

dimension is strongly influenced by the levers factor in this 

research. The highest attribute of leverage is the attribute of 

household commitment to the prevailing norms in the study 

area. Another attribute that has a very important role in the 

socio-cultural dimension is the attribute of the level of 

dependence of each other's households in sustainable 

household food security. Household or community 

commitment is high enough to the norms prevailing in the 

community, since the communities in the research areas, 

especially in rural areas, follow customary or customary law. 

According to the people's recognition, custom law is the 

supreme law which they follow where customary law is 

based on “adat bersendi sara’, sara’ bersendi kitabullah”.  

Custom adopted by the community in the research area 

comes from the Qur'an. In addition to customary law, social 

norms greatly contribute to wealth and health [30]. The 

results of analysis indicate that the wealth owned by the 

community both in developed and developing countries is 

donated from social norms of 12-28 percent.  

 
D. Sensitivity Analysis (leverage) 

Leverage analysis was performed to see which contributing 

attributes are the most sensitive in influencing the 

sustainability index value in each dimension. The attribute is 

sensitive if it has mean root square value (RMS) in the 

middle up to the highest value (Figures 1,2, and 3). This 

sensitive attribute is like step wise methods on Regression 

Test that is as independent variable, while dimension is 

dependent variable. That is, if these attributes are well 

managed then they can improve the status of sustainability. 

 

The study showed that the attributes on each dimension 

provide various patterns of sensitivity in leverage the 

contribution to changes in sustainability status in each 

dimension. For example, in the ecological dimension, the 

most important or highest leverage factor was soil and water 

conservation, followed by technological access and 

sustainability attributes in the use of pesticides, while the 

lowest leverage factor in the ecological dimension was the 

sustainability of fertilizer, air temperature and land fertility 

attributes, while the other attributes are at a moderate level 

of leverage (Figure 1). Thus, to improve the sustainability 

status of food security in the future it is necessary to 

maintain the three highest attributes, but other efforts need to 

attribute with relatively low RMS value, for example the 

attribute of fertilizer use, air temperature, and land fertility 

attribute. Particularly the attributes of fertilizer use and soil 

fertility need to be of concern with the pattern of use and 

suggestions in accordance with the technology package. 

 

Paper ID: IJSER18155 98 of 102 



International Journal of Scientific Engineering and Research (IJSER) 
ISSN (Online): 2347-3878 

 Index Copernicus Value (2015): 56.67 | Impact Factor (2017): 5.156 

Volume 6 Issue 9, September 2018 

www.ijser.in 
Licensed Under Creative Commons Attribution CC BY 

 
Note: 

01 Land Supporting Capacity  

02 Land Processing System  

03 Soil Fertility  

04 Pesticides Using  

05 Fertilizer Using 

06 Land and Water Conservation 

07 Technology Access 

08 Land Suitability 

09 Rainfall Average 

10 Temperature Average 

Figure 1: The Value of Attribute Ecological System 

Distribution of Sustainable Food Security 

 

Further more, the economic dimension has the most 

important factor or the highest leverage is the status of land 

tenure, then followed by the source of income of palm oil, 

and attribute sustainability in the level of household income, 

while the lowest leverage factor in the economic dimension 

is the sustainability of paddy rice income sources, , and 

commodity prices, but other attributes are at a moderate 

level of leverage (Figure 2). Land tenure status indicator, 

data indicated that land tenure status in the study area was 

88.5% of ownership status, and only 11.5% of tenant and 

tenant households. Then, other factor of leverage that need 

to be observed is farmer earnings level, field data indicate 

that average of household income is big enough or belong to 

household that is sufficient is Rp.4.780.402. This indicates 

that the factors of leverage on land tenure status and income 

level play a significant role in improving the sustainability 

status of food security in the research area. 

 

 
Note: 

01 Household Income  

02 Rubber Smallholder Income  

03 Palm Oil Smallholder Income  

04 Rice Farm Smallholder Income  

05 Non-Farm Income  

06 Bank Access 

07 Traditional Market Access 

08 Agriculture Product Price 

09 Land Tenure Status 

10 Farm Land Area 

Figure 2: The Value of Attribute Economic System 

Distribution of Sustainable Food Security 

 

However, the value of leverage factors of rice revenue 

sources, non-agricultural income sources, and commodity 

prices are low. Therefore, the leverage factor should be 

concerned by future households and government to be able 

to play a role in improving the sustainability status of 

household food security in the research area 

Another dimension that is not less important to be observed 

in the analysis of sustainable food security in Jambi 

Province is social culture dimension. The data show that the 

socio-cultural dimension is the highest dimension in the 

sustainability status of household food security. The high 

value of sustainability of socio-cultural dimension is 

strongly influenced by the leverage factor in this research. 

 
Note: 

01 Norm Commitment 

02 Honesty Value 03 Responsibility Commitment 

04 Community member Interdependence 

05 Cooperation Mindset 

06 Village Development Sensitivity 

07 Work hard Minded 

08 Job Responsibility 

Figure 3: The Value of Attribute Socio-Culture System 

Distribution of Sustainable Food Security 

 

As shown in Figure 3, the average root mean square value of 

this dimension is quite high.  The highest atribute 

leveragevalue was attribute number 1 that is the household 

commitment to the norms appropriate in the research area. In 

addition, another attribute that has a very important role in 

the socio-cultural dimension is the attribute of the level of 

dependence of each other's households in sustainable 

household food security. The high commitment of the 

household or community to the norms prevailing in the 

community considering the community in the research area, 

especially in rural areas following customary or customary 

law. According to the people's admission that customary law 

is the supreme law which they follow where customary law 

is applicable with the basis of " adat bersendi sara’, sara’ 

bersendi kita bullah ".  That means the adopted customs in 
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research areas was mainly based on the Qur'an. The results 

of this study are in line with [6] in their finding that the 

sustainability of fishing effort, beside being determined by 

ecological leverage factor, it is also determined by the 

ethical or normative factors agreed by the fishermen group 

 

4. Conclusion 
 

Jambi Province food security was on the food secure group 

though less secure. Food security is still less secure because 

food is concentrated on the availability of carbohydrates, 

whereas food security level achieved if such a region can 

provide food for the population in accordance with the 

desirable dietary pattern (PPH). 

 

Household food security of Jambi Province is categorized as 

food secure level with 53.75 percent distribution is classified 

as food secure, while 38.75 percent belong to food-

susceptible group, and the population belonging to food 

group is only 7.5 percent, and there are no households in 

Jambi Province which is classified as a group of food 

insecurity. 

 

Food security in Jambi Province is in a sustainable category 

with sufficient category, an average score of 52.35. The 

highest dimension is the socio-cultural dimension that 

reaches 62.73, the economic dimension 54.32 and the 

ecological dimension has a sustainability value of 52.70. 
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