
Journal of Food and Nutrition Research, 2019, Vol. 7, No. 7, 506-513 
Available online at http://pubs.sciepub.com/jfnr/7/7/4 
Published by Science and Education Publishing 
DOI:10.12691/jfnr-7-7-4 

The Different Pattern of Food Consumption between 
Local Farmers and Transmigrant Farmers  

in the Border Area of Papua, Indonesia 

Agatha Widati1,*, Dwidjono Darwanto2, Masyhuri2, Lestari Waluyati2 

1Faculty of Agriculture, Universitas Papua, Jl. Gunung Salju Amban Manokwari Papua Barat. 98314, West Papua, Indonesia 
2Faculty of Agriculture, Universitas Gadjah Mada, Jl. Flora, Bulaksumur, Caturtunggal, Depok, Sleman, Yogyakarta, Indonesia 

*Corresponding author: agathawidati@yahoo.co.id 

Received April 17, 2019; Revised May 25, 2019; Accepted July 11, 2019 

Abstract  As a component in the food and nutrition system, which determined by the quantity and quality of food, 
food consumption is an important priority to improve the quality of human resources. This study aims to determine 
the food consumption patterns of farmer households and the difference of its pattern between local and transmigrant 
farmer households in the border area of Papua. The study was conducted in four regencies in the northern part of 
Papua in adjacent to the Papua New Guinea (PNG) by involving a total number of 160 households, which consist of 
80 local and 80 transmigrant farmer households. To measure the food consumption pattern, the researcher used the 
food consumption list and a food consumption analysis software developed by the Indonesian Food Security Agency 
in 2013. The contribution of food energy measured by the Energy Adequacy Rate (AKE) and Protein Adequacy Rate 
(AKP). The independent t-test was used to compare the food consumption pattern between local and transmigrant 
farmer households using statistical software, SPSS 16.0 version. The analysis reveals that the AKE and AKP of 
farmer households are below the recommended standard. The energy (protein) consumption of local farmer 
households is greater (lower) than the energy consumption of the transmigrant farmer households. The analysis of 
independent sample t-tests indicates that the average of energy and protein consumption of local farmers differed 
significantly from the average of energy and protein consumption of transmigrant farmers in the border area of 
Papua. 
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1. Introduction 

As one of the basic human needs besides clothing and 
shelter, food consumption is vital for human survival.  
According to [1], food is an important component of 
society, not only as a source of nutrition but also as a 
central part of everyday life. The Government Regulation 
number 68 of 2002 defines food as everything derived from 
biological sources and water, be it is processed or is not 
processed, which is intended as food and drink for humans, 
including food additives, food raw materials and other 
materials used in the preparation process, food processing 
and or the making of food or drinks. [2] stated that food is 
different from other commodities on the market in that it 
is explicitly and intrinsically linked to human existence. 

Food consumption is one component in the food system 
[3]. Sudiaoetomo say that the level of food consumption is 
determined by the quality and quantity of the food serving. 
The quality of the food serving is indicated by the nutrient 
fulfillment of the body needs, while the quantity is shown 

by the ratio between nutrient fulfillment and nutrient 
requirement of the body. If the composition of the food 
serving meets the body needs, both in terms of quality and 
quantity, the body will receive the best nutritional health 
conditions [4]. On this account, the quality and quantity of 
food consumption are largely determined by food 
production and distribution as well as other factors. 

Good fulfillment of food quality will improve the 
quality of human resources [5]. Good nutrition plays an 
important role in the optimal growth, development, health 
and well-being of individuals in all stages of life [2]. 
Nutrition is a fundamental pillar of human life, health and 
development across the entire life span [6]. Fulfillment of 
food is highly dependent on the agricultural sector,  
as the main sector of food providers. The availability of 
sufficient food will support the fulfillment of food 
consumption of the population. Teklu and Johnson as 
quoted by Nurfarma stated that the development of food 
availability, nutritional knowledge of the community, 
social-cultural condition, economics, and environmental 
condition are some of the factors to shape the consumption 
patterns of a society. Various empirical studies of food 
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consumption patterns in Indonesia show that the performance 
of food consumption patterns varies according to regional 
type, season and socio economic characteristics [7]. 

The Papua Province is one of the provinces in Indonesia 
which bordered by Papua New Guinea. Interestingly, the 
agricultural system in Papua is quite different from the 
agricultural system of other regions in Indonesia. The 
agricultural sector in Papua is mainly driven by local and 
transmigrant farmers. Local farmers are indigenously born 
Papuan farmers who seek for subsistence agriculture, 
although some of them may still apply shifting cultivation. 
As [8] stated, the indigenous Papuan farmers tend to 
conduct subsistence farming with shifting cultivation. On 
the contrary, transmigrant farmers are non-native Papuan 
farmers, who come to live in Papua because of the 
transmigration program. Most of the transmigrant farmers 
conduct their farming more intensively and permanently. 
These two types of farmers also cultivate different types 
of food crops according to the preference. Local farmers 
prefer to cultivate cassava, secondary crops, and 
vegetables, while transmigrant farmers mostly cultivate 
rice, secondary crops, and vegetables. 

Recently, the agricultural sector of Papua has 
considerable development, especially for food crops. This 
is apparent from the essential contribution of the 
agricultural sector to Papua’s economic development as 
shown in 2014, the agriculture, forestry and fisheries 
sector contributed 14.11% to Papua’s Gross Regional 
Domestic Product (GRDP). The contribution of the food 
crop sector to Papua’s GRDP, on the basis of the current 
prices in 2014, was 3.22%, showing an increase of 7.36% 
as compared to that in 2013 which was 3.08%. Similarly, 
it is noteworthy that from 2012 – 2014, there has been an 
increase in food crop production. Rice production made a 
leap by 41.98%, corn had a marked increase of 13.93%, 
sweet potato rose significantly to 19.36%, and cassava 
soared to 24.08% [9]. In addition to these food crops, 
there are also sago, the forest plants used by indigenous 
Papuans as a staple food source of carbohydrates. In  
2012-2014, sago production increased by 484.68% [9]. 

The city of Jayapura and Keerom Regency are two of 
the five regencies in the Papua Province, which adjacent 
to Papua New Guinea. The two regions were chosen as the 
regional representatives in this study because they are 
located in the northern part of the Papua and PNG borders, 
which are easily accessible from the provincial capital of 
Papua because these two regencies can be reached by land 
transportation, while other regencies bordering PNG 
cannot be reached by land transportation. In addition, 
based on the 2015 map of food security and food 
vulnerability in Indonesia, Jayapura and Keerom are 
included in the regencies with the prioritized vulnerability 
at level 1 and 2 as seen from the composite index of food 
security. 

The total population in Jayapura and Keerom Regency 
in 2014 was 275,694 people and 53,002 people, 
respectively. Meanwhile, in 2010, the population of the 
two regencies was 256,705 people and 48,536 people 
respectively, with a population growth rate per year 
respectively at 3.6% and 2.22% [9]. The data reveal the 
constantly increasing population in Jayapura and Keerom 
Regency. An increase in population will be positively 
associated with an increase in consumption, especially the 

amount of food consumption. Given the geographical 
condition of Jayapura City and Keerom Regency, it is 
apparent that the two regencies have sufficient natural 
resource potential for agricultural development, which 
relatively ensures food availability. On a macro level, the 
level of energy availability for consumption by the 
population in 2012 in the Papua Province is 2,797 kilos of 
calories/capita/day [10], which means that this availability 
exceeds the national standard, where WNPG VIII 2012 
recommends Adequacy Numbers Energy (AKE) of 2,400 
kilos of calories/capita/day. 

Some potential food commodities in this area include 
rice, sweet potatoes, corn, sago, bananas, beans, 
vegetables, livestock, and fish products. In some locations, 
food crop farming in Jayapura and Keerom Regency 
conducted by local farmers is still carried out with a 
traditional system and thus resulting in a low level of 
productivity. However, some developing agricultural areas 
especially the transmigration areas have performed food 
crops and horticulture cultivation more intensively using 
modern cultivation technology. This farming system has 
fostered the food crop and horticulture sub-sectors to 
become the main contributors to the economy of the 
agricultural sector and the economy of the regencies. 

The location of Jayapura and Keerom Regency in the 
border area does not rule out the possibility of food 
distribution in and out of the region. This will affect food 
availability and will further affect the food consumption of 
the community. Based on the given background  
and problem formulation, the researcher formulated the 
following research questions: 1) How is the food 
consumption pattern of farmer households in the border 
area of Papua? 2) Are there any differences between the 
food consumption pattern of local and transmigrant farmer 
households in the border area of Papua? This research 
comes up with the following objectives: 1) To know the 
food consumption patterns of households in the northern 
region of the Papua border, and 2) To know the different 
pattern of food consumption between local farmers and 
transmigrant farmers’ households in the northern region of 
the Papua border. 

2. Methods 

This study used a basic analytical descriptive method by 
way of survey techniques using a prepared questionnaire. 
Jayapura City and Keerom Regency were chosen as the 
research locations with the consideration that these two 
regencies were easily accessible by land transportation, 
their farming land was relatively closer to the border area, 
and the farmers normally cultivated cassava, rice, corn, 
sago, fruits, and vegetables. Furthermore, four regions of 
the two regencies adjacent to PNG were selected as the 
research locations. The sample in the first stage was 
determined purposively, by determining the farmer 
households to be a household group of local farmers and 
transmigrant farmer household groups. Local farmer 
households represent farmers who do not grow rice, while 
transmigrant households represent farmers who grow rice. 
Furthermore, the sampling for each group was carried out 
by simple random sampling consisting of 80 households, 
and totally amounting to 160 households. 
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The analysis of the food consumption patterns of farmer 
households was carried out in several stages. The first 
stage aims to find out the frequency of meals and the types 
of food consumption using the 2x24 hour recall method. 
The second stage is to measure the consumption of real 
energy and household protein. The calculation of the 
number of energy and protein adequacy used the List of 
Food Composition (DKBM) with food consumption 
analysis software developed by the Indonesian Food 
Security Agency in 2013. The contribution of energy 
consumption for each food group was calculated based on 
Figures of Energy Adequacy (AKE) consumed, namely 
2,150 calories/capita/day, and Protein Adequacy Rate 
(AKP) of 57 calories/capita/day. Meanwhile, the adequacy 
of energy availability is calculated based on AKE of 2,400 
calories/capita/day and AKP of 62 calories/capita/day 
(Widyakarya National Food and Nutrition X, 2012). If the 
AKE percent value is more than 80%, it is said to be 
sufficient for food, whereas the AKE percent value under 
80% is said to be insufficient food. The AKP percentage 
of more than 80% is said to be sufficient for protein, 
whereas the AKP percentage under 80% is said to be 
insufficient of protein. AKE of more than 80% is said to be 
sufficient food to be used in measuring food security by 
Jonsson and Tolle [11]. Independent sample t-test was 
used to see the difference between food consumption of 
local farmers’ households and transmigrant farmers’ 
household, using SPSS software of 16.0 version. 

3. Results 

3.1. Characteristics of Farmers’ Households 
Characteristics of Farmers’ Households in the Papua 

border area are seen from the average age of the head of 
the family, level of education, number of family members, 
area of land owned, and area of land cultivated. 

Table 1. Characteristics of farmer’s households in the Papua border 
area 

Characteristics Average 
Local Farmers 

Transmigrant 
Farmers 

Age of the head of the family 40,32 44,38 
(Year)   
Education level of the head of SMP1 SMA2 
the family   
Education level of the mother SMP SMP 
Number of family members 4 3 
(People)   
Owned land area (ha) 1,14 1,67 
Source: Primary Data 2017 
1MiddleSchool 2HighSchool 

  

 
Table 1 pinpoints that overall, most of the head of the 

family of the transmigrant farmer households have a higher 
age and education level than that of the local farmer 
households. Moreover, the transmigrant farmer household 
also has a wider area of land owned and cultivated than 
that of local farmer households, whereas local farmer 
households have a higher average number of family 
members than that of transmigrant farmer households. The 
average age of the heads of households of local farmers 

and transmigrants is of productive age. Some studies also 
found that the age of farmers in Indonesia has a productive 
age [12,13,14]. This is in line with the study by [8] 
revealing that the land area managed by Papuan farmers 
was relatively smaller than non-Papuan farmers. On this 
account, [15] classified paddy farmers in Merauke 
Regency with an area of cultivated land of 0.5 - 1.49 ha as 
smallholder farmers. Based on this classification, it is 
possible to classify the local farmers and migrants in the 
border area as smallholder farmers because they cultivated 
an area of land of less than 1.5 ha. 

3.2. Level of Participation of Farmer’s 
Household Food Consumption 

This rate is calculated based on the proportion of 
households that consume certain types of food to the total 
household population observed. This type of food consists 
of food containing carbohydrates, most of which are  
staple foods, protein (animal and vegetable), fat, and 
vitamins/minerals. The results of the calculation of the 
participation level of food consumption of farmer 
households in the border area with carbohydrate as the 
main food sources are presented in Table 2. 

In addition to carbohydrate food sources, the level of 
food consumption participation is also indicated by the 
level of food consumption participation of protein sources, 
both animal protein, and vegetable protein, as presented in 
Table 3. 

In addition to obtaining protein from animal food, the 
farmer households in the border area also derive their 
protein from vegetable food. Their vegetable protein 
source is derived food from legumes. The level of 
participation in the consumption of vegetable protein 
sources is presented in Table 4. 

Participation in the consumption of fat food sources, 
protein and vitamins is presented in Table 5 and Table 6. 

3.3. Consumption of Energy and Protein of 
Farmers’ Households in the Border Area 

Household food consumption indicates the amount of 
calorie intake and protein consumed by farmer households. 
The average food energy consumption of farmers in the 
border area is presented in Table 7. 

In line with AKE, the Protein Adequacy Rate (AKP) of 
farmer households in the border area is also still lower than 
the recommended AKP based on the 2012 WNPG X of 57 
calories/capita/day. Farmers in the border area merely have 
protein consumption at 84.03% of the recommended AKP. 
Table 8 illustrates more details about the data. 

3.4. Desirable Dietary Pattern (PPH) 
The Desirable Dietary Pattern (PPH) is a composition 

of food diversity based on the contribution of energy from 
the main food groups at the level of availability and food 
consumption. PPH scores reflect the nutritional quality of 
food consumption, while the diversity level of PPH food 
consumption can be used as a reference for setting targets 
in planning and evaluating the supply of food production in 
particular. According to Hardinsyah, based on an analysis  
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of nutritional quality of food consumption (MGP), the PPH 
score is categorized into very poor (<55%), poor (55-69%), 
sufficient (70-84%) and good (≥85%) [16]. 

To see whether the food consumption pattern of local 
farmers household is different from the food consumption 
pattern of transmigrant farmers’ households in the border 
area, the researcher conducted a statistic test using  

two independent sample t-tests. The average energy 
consumption and protein of farmer households are 
presented in Table 10. 

The result of the independent sample t-test conducted to 
statistically compare the energy consumption and protein 
consumption of local farmer households and transmigrant 
farmers’ household is presented in Table 10. 

Table 2. Level of Participation in Consumption of Carbohydrate Food Sources of Farmer Households in the Border Area 

Type of Food Foof Quantity kkal/kap/hr Energy Contribution (%) 
 Local Transmigrant Local+Transmigrant Local Transmigrant Local+Transmigrant 
Rice 931,53 1.088,13 931,53 73,62 84,19 73,62 
Corn 11,65 15,49 11,65 0,92 1,20 0,92 
Flour 31,46 42,96 31,46 2,49 3,32 2,49 
Cassava 92,94 40,34 92,94 7,34 3,12 7,34 
Sweet Potato 94,93 52,38 94,93 7,50 4,05 7,50 
Sago 78,34 45,72 78,34 6,19 3,54 6,19 
Potatoes 0 0 0 0 0 0 
Other Tubes 24,54 7,50 24,54 1,94 0,58 1,94 
Total 1265,38 1292,52 1265,38 100,00 100,00 100,00 

Source: Primary Data, 2017. 

Table 3. Level of Participation in Consumption of Animal Protein Food Sources in the Border Area 

Type of Food Food Quantity kkal/kap/hr Energy Contribution (%) 
 Local Transmigrant Local+Transmigarn Local Transmigrant Local+Transmigrant 
Fish 117,55 83,66 92,27 56,19 57,65 53,56 
Meat 53,70 8,79 32,98 25,67 6,06 19,14 
Poutry Meat 20,62 25,73 24,28 9,85 17,73 14,09 
Eggs 17,34 26,94 21,08 8,29 18,57 12,24 
Milk 0,00 0,00 1,68 0,00 0,00 0,97 
Total 154 145,12 172,29    

Source: Primary Data, 2017. 

Table 4. Level of Participation in Consumption of Vegetable Protein Food Sources in the Border Area 

Type of Food Food Quantity kkal/kap/hr Energy Contribution (%) 
 Local Transmigrant Local+Transmigrant Local Tranmisgrant Local+Transmigrant 
Peanuts 0,00 0 0,00 0,00 0 0,00 
Soybeans 37,60 111,06 71,77 100,00 92,52 94,74 
Green Beans 0,00 8,98 3,98 0,00 7,48 5,26 
Other Beans 0,00 0,00 0,00 0,00 0,00 0,00 
Total 37,60 120,04 75,75    

Source: Primary Data, 2017. 

Table 5. Levels of Participation in Consumption of Fat Food Source in the Border Area 

Type of Food Food Quantity kkal/kap/hr Energy Contribution (%) 
 Local Transmigrant Local+Transmigran Local Transmigran Local+Transmigrant 
Coconut Oil 51,06 6,80 40,52 39,09 3,64 23,52 
Palm Oil 77,20 177,56 127,51 59,10 95,13 74,01 
Other Types of Oil 0,00 0,00 0,00 0,00 0,00 0,00 
Coconut 2,36 2,29 4,26 1,81 1,23 2,47 
Candlenut 0,00 0,00 0,00 0,00 0,00 0,00 
Total 130,62 186,65 172,30    

Source: Primary Data, 2017. 

Table 6. Level of Participation in Food Consumption of Vitamins and Minerals Source of Farmers Households in the Border area 

Type of Food Food Quantity kkal/kap/hr Energy Contribution (%) 
 Local Transmigrant Local+Transmigrant Local Transmigration Local+Transmigration 
Vegetables 69,17 64,87 72,82 61,83 60,32 61,13 
Fruits 42,70 42,68 46,31 38,17 39,68 38,87 
Total 111,87 107,55 119,12    

Source: Primary Data. 2017. 
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Table 7. Average Energy Consumption of Protein Food Sources of 
Household Farmers in the Border Area 

Description Average Per Capita Consumption/Day 
 Energy (kkal/kap/day) %AKE 
Local 1.774,29 82,53 
Transmigrant 1.856,77 83,49 
Border area 1.815,53 84,44 

Source: Primary Data, 2017. 

Table 8. Average Protein Consumption of Farmers’ Households in 
the Border Area 

Description Average Per Capita Consumption/Day 
 Protein (g/kap/day) %AKP 
Local 47,59 83,49 
Transmigrant 52,46 92,04 
Border Area 50,02 87,76 

Source: Primary Data. 2017. 

Table 9. Calorie Distribution and Desirable Dietary Pattern Score (PPH) of Farmers’ Households in the Border Area 

Food Group Calorie Distribution PPH Score 

 Local 
Household 

Transmigrant 
Household 

Border Area 
Household 

Local 
Household 

Transmigrant 
Household 

Border Area 
Household 

Grains 841,91 1146,58 974,64 19,58 25,00 22,67 
Tubers 432,59 145,94 290,74 2,50 2,50 2,50 
Animal Food 209,21 145,12 172,29 19,46 13,50 16,03 
Oil and Fat 128,26 184,36 168,03 2,98 4,29 3,91 
Fruit/Oily Seeds 2,36 2,29 4,26 0,05 0,05 0,10 
Nuts 37,60 120,04 75,75 3,50 10,00 7,05 
Sugar 3,85 19,75 7,43 0,09 0,46 0,17 
Vegetables and 111,87 107,55 119,12 26,02 25,01 27,70 
Fruit       
Others 0,21 0,00 0,10 0,00 0,00 0,00 
Total 1767,86 1871,64 1812,38 74,18 80,81 80,12 

Source:Primary Data, 2017. 

Table 10. Independent Sample Test for Household Food Consumption of Farmers in the Papua Border Area 

 
Levene’s Test for 

Equality of Variances t-test for Equality of Means Mean 
Difference 

Std. Error 
Difference F Sig. t df Sig. (2-tailed) 

KE Equal variances assumed 0.000 0.990 -0.766 158 0.445 -26.420 34.469 
 Equal variances not assumed   -0.766 157.474 0.445 -26.420 34.469 

KP Equal variances assumed 0.032 0.858 0.622 158 0.535 1.232 1.981 
 Equal variances not assumed   0.622 157.514 0.535 1.232 1.981 

Description: KE: Energy Consumption KP: Protein Consumption. 
 

4. Discussion 
The analysis shows that the type of carbohydrate food 

source consumed by farmers’ households in the border area 
consists of rice, cassava, sweet potato, and sago. Table 1 
shows that rice is the staple food that has the highest 
contribution to carbohydrate consumption of farm 
households (74.4%). The same results were obtained by 
[17], in that the consumption of grains accounted for a 
large portion (44.54%) of the total calories consumed by 
households in eastern Indonesia. [18] also stated that the 
energy adequacy of carbohydrate food sources by 50% 
came from the cereal food group. Similarly, the research 
by [13], pointed out that the contribution of rice dominates 
the consumption of food in Java. In addition to Java, rice 
consumption also dominates in Kalimantan, for example 
on Sebatik Island [12]. The consumption of rice by farmer 
households in the border area is around 91.9 kg/capita/year. 
This consumption amount is slightly lower than the national 
rice consumption in 2017 as revealed by [19] amounting to 
97.6 kg/capita/year. 

The high level of participation in rice consumption in 
the Papua border area is related to the staple food pattern of 
farmers in the border area who greatly depend on rice as the 
main food source. By comparing the result between local 
farmer households and transmigrant farmers, it is revealed 
that the rice contribution in meeting the carbohydrate needs 

of transmigrant farmer households is greater than that of 
local farmer households. This is greatly attributed to the 
main farming activities carried out by transmigrant 
farmers, namely rice farming, especially lowland rice. The 
amount of production set aside for household consumption 
ranges from 10-20% of production. In addition, 
transmigrant farmer households mostly originate from Java 
Island, which has always greatly depended on rice as the 
main staple food from generation to generation. On the 
contrary, local farmer households generally do not 
cultivate rice in their farming. However, it turns out that 
rice is also a staple food for this household, although the 
contribution of rice in the food consumption of local farmer 
households is smaller than that of transmigrant farmer 
households. The level of participation of rice for food 
consumption of local farmers’ households is higher than 
other types of food. This shows that rice has become a 
staple food source for local farmers / Papuan people. This 
is in line with [20], finding that all respondent households 
in Tablanusu Village, Depapre District, Jayapura Regency 
consume rice, with the highest consumption frequency 
(83.1 times/month on average) of all other energy-based 
food sources. The results of [21] study also obtained the 
same results, initially the food of the community in 
Kampung Makimi Nabire Papua was sweet potatoes, 
cassava and sago, but now it has shifted to rice. The same 
thing in the shifting of people's food patterns also occurred 
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in Maluku, initially consuming sago as a staple food, 
currently switching to rice, as stated in the research [22]. 
Not only in Indonesia, even in the world rice /cereal has 
an important role in people's food consumption. 
According to [23] said that Cereals continue to remain by 
far the most important food source in the world, 
contributing 50 per cent of calories and as much as 54 per 
cent in developing countries. Their contribution to energy 
intake varies markedly between developing and industrial 
countries. In developing countries such as in Africa and 
parts of Asia, cereals can contribute as much as 70 per 
cent of energy intake.  

The local farmer households in the border area obtain 
their rice from the market and also from the government 
("Raskin", Rice for the Poor). The farmer households 
received the Raskin of 15 kg/month/family. [17] suggested 
that Raskin has a considerable contribution to the food 
consumption of people in the Eastern part of Indonesia. 

Other Carbohydrate food sources than rice consumed 
by farmers are cassava, sweet potato, and sago, with the 
highest proportion being sweet potatoes. The local farmers 
will mostly consume these carbohydrate food sources as a 
substitute for rice in case of rice shortage. However, 
sometimes, they also consume these food sources together 
with rice if they have an insufficient amount of rice 
available. In contrast, transmigrant farmers only consume 
cassava and sweet potatoes for snacks or variations from 
the regular staple food, while sago is consumed only at 
certain times if desired or for a celebration. Most local 
farmers decide to consume other carbohydrate food 
sources than rice because they cultivate cassava, sweet 
potato, and sago as the dominant commodity. In addition, 
the food commodity has been the staple food for the local 
farmers, as it has been passed down from generation to 
generation. Sweet potatoes are also a source of food 
for people in Africa [24,25,26,27]. However, now this 
culture has started to dwindle because the local farmers in 
Papua have shifted their food consumption patterns to 
consuming rice. 

Table 3 shows that the consumption of food sources of 
animal protein in the border area consists of fish, ruminant 
meat, poultry meat, and eggs. The highest level of 
participation in animal protein food source comes from 
fish, which is the same as the result revealed by [13]. The 
farmer households mostly consume both fresh fish and 
canned fish. Fresh fish is consumed more by transmigrant 
farmer households, while salted / dried fish and canned 
fish is consumed more by local farmer households. The 
fresh fish species consumed by farmers are mostly derived 
from marine fish. This trend is triggered by the fact that 
some local farmers who live in the city of Jayapura also 
work as fishermen as their side job. Besides, transmigrant 
farmers find it relatively easier to obtain marine fish 
because their resident is relatively closer to the sea and the 
provincial capital. In addition to fresh fish derived from 
the sea, they also consume fresh fish obtained from 
freshwater. In Muara Tami Regency, there are many 
transmigrant farmer households who cultivate freshwater 
fish, such as tilapia, parrot fish, and catfish. 

The next animal protein food source is ruminant meat, 
with the largest proportion coming from meat 
consumption by local farmer households. Many local 
farmers consume pork and deer as ruminant meat. Usually, 

to obtain animal protein food source, the local farmers 
hunt some animals in the forest, resulting in quite high 
consumption of meat. [28] say that hunting is performed 
in order to supply a family consumption with complete 
meals. Deer and wild pig are killed in primary forest. In 
addition to fish and meat, animal protein food source are 
also obtained from poultry and eggs. Mostly they rely on 
broiler chicken and locally bred chicken. [29] say that 
chicken serves as an alternate source of protein especially 
for lower and middle income group.  

Table 4 shows that vegetable protein sources of farmer 
households in the border area come from soybeans. This 
finding is in line with the research by [13] on food 
selfsufficient villages in Java. Soybean food is obtained 
from tofu and tempeh consumption since both of them are 
relatively cheap (±Rp. 5,000/fruit) and affordable for 
farmers. In addition, tofu and tempeh are easy to obtain 
because they are available in the market, especially in 
transmigrant areas. 

Fat will function as an energy source for the body and is 
the body’s largest energy reserve. One gram of fat produces 
nine calories [30], 2.25 times greater than the energy 
obtained from one gram of carbohydrate and protein. The 
fats in food provide a savory and delicious taste. [31] 
stated that the source of visible fat was obtained from the 
extraction of animal and vegetable foods, such as cooking 
oil, butter, margarine, and shortening. Hidden fat is not 
obviously visible fat that is present in daily food 
consumption, such as fat in meat, milk, eggs, and avocados. 

The level of participation in the consumption of fat food 
sources by farmer households in the border area is 
presented in the following table. Based on Table 5, it is 
apparent that farmer households in the border area have 
the highest level of participation in fat food sources 
derived from palm oil. Palm oil is more frequently used by 
farmers to fry or saute food than coconut oil. By 
comparing local farmer households and transmigrant 
farmers, it appears that the transmigrant farmer household 
use palm oil more frequently, while coconut oil is more 
widely used by local farmers. The local farmers have 
better use of coconut because coconut is easily available in 
the garden and is more affordable because they can make 
it on their own without having to purchase it in the market. 

Other foods that are important to the body are food sources 
of vitamins and minerals such as fruits and vegetables. The 
group of vegetable foods mostly consumed by farmers in the 
border area is water spinach, spinach, mustard greens, 
cassava leaves, and sweet potato leaves. Meanwhile, the 
fruits most frequently consumed by farmers are bananas, 
papaya, and oranges. Many farmers were known to consume 
oranges during the research observation because there was 
a harvesting time in Keerom Regency at that time. The 
level of participation in the consumption of vitamin and 
mineral food sources is presented in the following table. 

Table 6 shows that vegetables have the largest 
contribution in meeting the needs of the vitamins and 
minerals of farmer household in the border area. The 
contribution of vegetables in meeting the needs of 
vitamins and minerals amounted to 61.8%. Vegetable 
consumption by transmigrant farmer households is higher 
than the consumption of local farmer households. This 
shows that farmers’ awareness of the importance of 
consuming vitamins and minerals food source is quite high. 
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In addition, the availability of fertile land that makes it 
suitable for vegetable crops planting makes many farmers 
cultivate vegetables in their farming. Most transmigrant 
farmers use a quarter of their land to grow vegetables. 
Vegetable crops grown by farmers are primarily intended 
for sale, but some parts are provided for self-consumption. 
This condition allows the sufficient availability of 
vegetables so that the consumption of vegetable in every 
household farmers is fulfilled. For local farmers, 
vegetables are the main food supplement in addition to rice 
since many of whom cannot afford to buy other dishes due 
to the low level of income and scarce availability of food. 

The results showed that the average Energy Adequacy 
Rate (AKE) in the border area was still below the AKE 
indicator consumed according to Widyakarya National 
Food and Nutrition X in 2012, which amounted to 2,150 
calories/capita/day. Farmers’ households in the border area 
only meet the AKE of around 81.20% of the recommended 
AKE, with an average of 1747.60 calories/capita/day. By 
comparing local farmer households and transmigrant 
farmer households, it is obvious that transmigrant farmer 
households have 0.20% greater percentage of AKE than 
that of local farmer households. This condition is related 
to the variation and quality of food consumed by 
transmigrant farmers, which is apparent from the 
contribution of the distribution of calories consumed by 
farmer households as in Table 7. 

Table 8 shows that transmigrant farmer households have 
a greater AKP than the local AKP of local farmer 
households. This condition is attributed to the fact that 
transmigrant farmers consume more various protein food 
sources than those consumed by local farmer households. 
Apart from the various protein food source, transmigrant 
farmers also have better sufficiency of available protein 
food source in their residential areas, because they live 
relatively closer to the market. However, the AKP value 
for both local farmers and transmigrants is still below the 
standard protein sufficiency of 57 g/capita/day. Therefore, 
it is vital to enhance their protein consumption through 
some programs for farmers in the border area, such as 
through "gemar makan ikan" (being fond of eating fish). 

The calculation of total AKP scores of farmer 
households in the border area amounted to 77.5%. 
According to classification, it falls into a sufficient 
category. By comparing between the households of local 
farmers and transmigrant farmers, the total score of AKP 
for transmigrant houses is higher than that of the local 
farmer households, but both are still in the sufficient 
category. The AKP score, which is still in this sufficient 
category, is mainly due to the gap in the AKE score and 
the maximum score for the 8 food groups where the animal 
food is the highest contributor of -8.9. This shows that the 
consumption of animal food by farmer households in the 
border region is still below the standard. One of the 
reasons is attributed to the relatively expensive price  
of animal food. The average price of 1 kilogram of beef  
is Rp. 145,000 and the price of 1 chicken are Rp. 40,000 - 
Rp. 60,000, while chicken eggs cost Rp. 2,000/item. 

Table 9 shows that transmigrant farmer households have 
higher calorie distribution and higher PPH scores than that 
of local farmer households. Based on food consumption 
according to food groups, grain has the highest calorie 
distribution and PPH score, which happens because the 

households of both local farmers and transmigrants use 
food groups of grains as a staple food source. For local 
farmer households, high-calorie distribution is also found 
in tubers. This is attributed to the fact that besides food 
consumption of food groups of grains as a staple food, 
local farmers also consume tubers food as a staple food in 
case of rice shortage. 

Table 10 shows that the significance value of Leven’s test 
is greater than α: 0.05 for both energy consumption and 
protein consumption. This means that the data is 
homogeneous or there is no difference in variance 
between data. Therefore, the next interpretation shall use 
equal variances assumed. It can be seen that the 
significance value for energy consumption and protein 
consumption is greater than α: 0.05, with each 
significance value of 0.474 and 0.329. This means that the 
null hypothesis (H0) is rejected, meaning that significantly 
the average energy consumption and protein consumption 
of local farmer household is different from the average 
energy consumption and protein consumption of 
transmigrant farmer household in the Papua border area. 

5. Conclusions 

The average energy consumption of farmer households 
in the border area is 1749.37 calories/capita/day, or only 
meets the AKE of around 81.37% of the recommended 
AKE of 2150 calories/capita/day. Meanwhile, the protein 
consumption is still at 47.90 calories/capita/day or 84.03% 
of the recommended AKP of 57 calories/capita/day. By 
comparing local farmer households and transmigrant 
farmer household, it is revealed that the household energy  
consumption of local farmers is greater than the energy 
consumption of transmigrant farmer households. On the 
contrary, the protein consumption of local farmer 
household is lower than the protein consumption of 
transmigrant farmer household. The results of the analysis 
of two independent t-test sample showed that the average 
energy consumption and protein consumption of local 
farmer households differed significantly from the average 
energy consumption and protein consumption of 
transmigrant farmer household in the Papua border area. 
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