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ABSTRACT 
Along with the importance of the rice industry in the agricultural sector and rural development in 
Indonesia, it arguably requires the understanding of whether rice farmers have been experiencing changes 
in their agricultural practices. Within the existing literature, it is commonly found that most farmers in 
developing countries are characterized as subsistence farmers. This paper aims to explore what factors 
affecting the degree of farmers’ subsistence in the Indonesian rice industry. To this end, this study employed 
regression analysis using data from the national agricultural survey in 2014. The empirical results find 
that both the characteristics of farm households and rice on-farm characteristics have statistically 
significant effects on the farmers’ decision whether to commercialize or become subsistence. In addition, the 
farm gate price is also found to have a statistically significant effect, but the effect is found to be relatively 
small. In general, this study suggests that subsistence farming in the Indonesian rice industry is still 
significant though many literatures have emphasized the existence of structural change in the agricultural 
system in Indonesia. 
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ABSTRAK 

Sejalan dengan pentingnya posisi industri beras di sektor pertanian dan pembangunan pedesaan 
di Indonesia, diperlukan pemahaman tentang sejauhmana petani padi mengalami perubahan 
dalam praktik pertaniannya. Sebagaimana dikemukakan dalam beberapa studi literatur, secara 
umum petani di negara berkembang cenderung bersifat subsisten. Studi ini bertujuan untuk 
mengeksplorasi faktor-faktor yang mempengaruhi tingkat subsistensi petani padi di Indonesia. 
Untuk menjawab tujuan tersebut, penelitian ini menggunakan analisis regresi dengan data survei 
pertanian nasional tahun 2014. Hasil empiris menunjukkan bahwa baik karakteristik rumah-
tangga petani maupun karakteristik usahatani padi memiliki pengaruh yang signifikan secara 
statistik terhadap keputusan petani apakah akan mengkomersialkan atau menjadi subsisten. 
Adapun harga di tingkat petani juga memiliki pengaruh yang signifikan secara statistik, tetapi 
efeknya relatif kecil. Secara umum, studi ini menunjukkan bahwa pertanian subsisten dalam 
industri beras di Indonesia masih signifikan meskipun banyak literatur yang menekankan 
adanya perubahan struktural dalam sistem pertanian di Indonesia. 
 
Kata kunci: karakteristik  usahatani, rumah tangga petani, regresi, sistem pertanian 
 
 

INTRODUCTION  
Within the existing agricultural litera-

tures, Asian food production system can be 
categorized as subsistence and commercial 
system. Not with standing the changing 
socioeconomic conditions, such as increasing 
economic growth and urbanization, the 
degree of agricultural commercialization has 

been increasing in many developing 
countries, particularly in Asia. Agricultural 
commercialization means a shifting pro-
duction orientation from producing food to 
serve farmer’s own household consumption 
into profit maximization orientation. There-
fore, the decision in the product choice and 
input use are toward the profitability 
consideration. 
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Rice is the staple food for most households 
in Indonesia. The importance of rice in 
household consumption can be seen from the 
effect of changes in rice prices on the demand 
for rice and other non-rice staple food in rural 
households.  Allo et al. (2018) shows that when 
rice prices increase, instead of causing 
demand for non-rice staple foods increase but 
it decreases. Households seem to be 
prioritizing the fulfillment of rice before 
fulfilling other food ingredients. The study 
also shows that the own price elasticity of rice 
demand in rural areas is less elastic compared 
to the demand for rice in urban areas. 
Household farmers in rural areas do not only 
act as consumers of rice but most are also 
producers. How rice farmers react to changing 
rice prices will depend on the objectives of 
farmers in farming.  Subsistence farmers will 
have a different decision compared to farmers 
that are entirely serving the market.  
Increasing rice production because of rising 
price does not necessarily change to an 
increase in rice supply in the market if the 
increase is not sold but to increase farmer 
household consumption. Subsistence be-
havior of rice farmers will have an impact on 
national food security. 

Rice farming in Indonesia can be 
categorized as a small farmer. Based on the 
2014 Food Crop Survey (Survei Tanaman 
Pangan) of the Indonesia Statistics (BPS), the 
average area of cultivated rice is 0.46 hectares 
per household. The small size of land makes 
income from rice farming insufficient to cover 
all household expenses, so farmers seek other 
sources of income outside of rice farming, 
such as hired labor in off-farm and non-farm 
activities. The limited land-owned and limited 
capital employed makes rice farming not 
necessarily fully able to serve the market. 

The subsistence nature in rice farming 
makes the allocation of farming resources not 
fully following the pattern of resource 
allocation in agriculture that is fully 
commercially motivated and oriented to serve 
the market. This subsistence character in rice 
farming is important to understand especially 
in the context of government policies and 

efforts to strengthen small land farmers in the 
face of environmental changes (Pauw, 2013), 
and conservation efforts (Southgate et al, 
2009). Subsistence farming is often associated 
with low yield productivity due to lower 
adoption of better technology. Farming that 
has subsistence characteristics on a certain 
degree or semi subsistence is also considered 
to be able to avoid the influence of policies that 
are considered detrimental, because farming 
is not fully exposed to market changes that 
occur (Pennesi, 2015). 

This research is intended to find out the 
factors that can explain the degree of 
subsistence of rice farming households in 
Indonesia. Subsistence is viewed from the 
output utilization and not from the source of 
farm inputs. Output subsistence occurs when 
the product produced in part or in whole is 
allocated for the needs of the farmer's own 
household consumption. Whereas from the 
input side, subsistence can be identified from 
the utilization of production inputs ori-
ginating from own households. either in part 
or in whole, and not obtained from purchases 
on the market. The novelty of this study lies in 
the model built which can reveal that the 
subsistence character of rice farming can 
change and be influenced by internal and 
external factors of farm household. Sub-
sistence behavior still exists in rice farming 
with varying degrees between households. 
Knowledge of the factors that influence 
farmers' subsistence is beneficial for efforts to 
improve the efficiency and productivity of rice 
farming.  

 

METHODS 
This study uses data from national 

agricultural survey conducted by Indonesia 
Statistics (BPS) in 2014 namely Survei Tanaman 
Pangan (STP 2014) covering 87.330 rice 
farmers in Indonesia. This survey is 
conducted regularly every three years 
according to the government regulation which 
targets on the farm households in Indonesia 
for several strategic agricultural commodities. 
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Observations with missing data are excluded 
from the dataset. Therefore, this study 
employs 62.136 respondents from the survey.  

As this study aims to explore what factors 
affecting the degree of subsistence of the rice 
farmers in Indonesia, the dependent variable 
is represented by the percentage of the yield 
(production) for the households’ con-
sumption. This implies that the higher value 
means the higher degree of becoming 
subsistence (or the lower degree of 
commercialization-vice versa). Accordingly, 
the degree of subsistence is linearly modeled 
as a function of price, the characteristics of 

farmers and on-farm business represented by 
the equation 1.  
 
Yi = ꞵ0 + ꞵpiPfi+ … + ꞵkiZki + εi……………… (1) 
 
where Yi is the percentage of rice consumed as 
the dependent variable. Pi represents the farm 
gate price, and Z is the set of independent 
variables representing the characteristics of 
farmers involving gender, education, age, 
participation on training and farmer group, 
and the on-farm business including farm size, 
technology, equipment, input uses, insurance, 
etc. (see Table 1 for the details). In addition, to 

Table 1. Dependent and Independent Variables for the Regression 
Variable Description Expected Sign of Parameters  

(The Hypothesis) 
Dependent  
Households’ 
consumption 

The Share of Households’ consumption from one-year 
production in percentage (0-100 %) 

 

Independent  
Price Farm gate price in thousand IDR per kilogram - 
Gender 1 = Female 

0 = Male 
+/- 

Age Year  - 
Education Categorical 1-8  

1 = unschooled 
2 = primary school 
3 = junior high school 
4 = senior high school 
5 = D1/D2 
6 = D3 
7 = bachelor 
8 = master/doctor 

- 

Training 1 = participate 
0 = not participate 

- 

Member 1 = member of farmer group/association 
0 = non-member 

- 

Own_house 1 = have own house 
0 = otherwise (e.g. renting house) 

+ 

Size_house m2 - 
Type_house Categorical (1-6) 

1 = highest quality 
6 = lowest quality 

+ 

Own_farm 1 = have own farm 
0 = otherwise (e.g. renting farm) 

+ 

Farm size  m2 - 
Irrigation 1 = using irrigation technology 

0 = otherwise 
- 

Monoculture 1 = monoculture 
0 = multiculture 

- 

Buying_seed 1 = buying the seed 
0 = not buying the seed 

- 

Farm own financing Percentage of the source of financing for farming 
activities coming from own capital (0-100 %) 

+ 

Rent_equipment 1 = renting the farming equipment 
0 = not renting the farming equipment 

- 

Farm_Insurance 1 = have a farm insurance account 
0 = not have a farm insurance account 

- 

Regions Regions in Indonesia  
1 = Java 
0 = otherwise  

+/- 
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cover the regional heterogeneity a categorical 
variable representing regions in Indonesia 
(mainly based on the island) is included in the 
model. The relationships between the 
dependent and independent variables are 
estimated by using linear regression model 
with robust standard error to deal with the 
problem of heteroskedasticity. The details of 
the dependent and independent variables are 
presented in the Table 1. 

 

RESULT AND DISCUSSION 
Within the general economic framework, 

firm is usually treated as the producer and 
households play as consumer of a product as 
separate agencies. Firms are supposed to 
produce and sell their products with the aim 
of maximizing profits, while households 
supply labor and other resources for hire and 
use the proceeds to purchase the goods and 
services they desire. Meanwhile, in the case of 
agricultural system especially in many 
developing countries, farmer can play both 
roles as producer and consumer. In other 

words, both roles are combined in the same 
decision-making households.  

The degree of subsistence farming 
behavior is measured by whether the farmers 
decide to save their rice production for their 
own consumption as depicted by the Figure 1. 
As shown in the Figure 1, 18,92 % of the 
respondents consume totally (100 %) from 
their rice production.  In contrast, there are 
only 5,23 % respondents who totally 
commercialize their rice production (0 %). 
Meanwhile, as mentioned in the Table 2, the 
average level of the households’ consumption 
is at 53,57 % from the one-year production. 
Similarly, there are 57 % of the respondents 
who use at least 50 % of their production for 
the households’ consumption. This finding 
suggests that the degree of subsistence 
farming in Indonesian rice sector is still high. 

According to the estimated regression 
model, the findings suggest that most of 
variables have significant effect to the 
dependent variable. The exception is only 
found in the case of gender which is not 
statistically significant at any level. 
Meanwhile, regarding the sign of estimated 

 
Figure 1. The Percentage of Respondents According to the Percentage of Rice 

Consumed from the Rice Production 
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coefficient, the findings also support the 
hypothesis in general. Regarding the 
robustness of the estimated regression model, 
we test whether the model can produce best 
linear unbiased estimation by checking the 
presence of multicollinearity and auto-
correlation of the error term. Since this 
research already use robust standard error in 
the model specification, then it can deal with 
the problem of heteroskedasticity. By 
referring to the value of variance inflation 
factor (VIF) which is found at 1.07, thus it can 
be concluded that the estimated regression 
model does not have problem of multi-
collinearity. Meanwhile, the residuals are also 
found to be normally distributed and have no 
autocorrelation. 
 

THE EFFECT OF PRICE 

In the economics framework, price can 
play a role as a driver in the people’s decision. 
In this case, price can be a signal whether it is 
more profitable for rice farmers to com-
mercialize their production, or it is better to 
save their production and use it for their 
households’ consumption. Therefore, 
following the common economic sense, and 

assuming farmer as a rational producer, it is 
expected that higher prices will lead to the 
higher degree of commercialization. Corres-
pondently, it also implies that when the 
farmers get a low price then they will likely 
save their production for their own 
households’ consumption. According to the 
findings of the regression model, it is 
confirmed that price is statistically significant 
in affecting the farmer’s decision with the 
expected correlation between price and the 
degree of subsistence (see Table 3).   

However, even though the effect is found 
to be statistically significant, but according to 
the magnitude of the estimated coefficient, it 
is suggested that the effect is relatively small. 
The estimated coefficient of price is -0,606 
which means that when the farm gate price is 
increasing 1.000 IDR then farmers will likely 
reduce 0,60 % of their rice production for their 
households’ consumption or farmers will sell 
0,60 % more of their rice production, on 
average.   As mentioned in the Table 2, the 
average price is at 3.960 IDR. Therefore, with 
this magnitude, though price found to be 
statistically significant, but the effect is 
relatively small. Price elasticity for subsistence 
agriculture is only 0,024. The decision to 

Table 2. Summary Statistics of the Variables 

Variable Mean Standard 
Deviation Minimum Maximum 

Households’ consumption 53,57 32,47 0 100 
Price  3,96 1,12 2,5 23,08 
Age 49,92 12 11 99 
Gender 0,89 0,31 0 1 
Education 2,29 1,21 1 8 
Training 0,13 0,33 0 1 
Member 0,56 0,49 0 1 
Own house 0,96 0,20 0 1 
Size_house 81,82 131,08 1 7.500 
Type_house 2,71 1,49 1 6 
Own_farm 0,71 0,45 0 1 
Farm size 4.679,04 5.355,86 56 400.000 
Irrigation 0,55 0,49 0 1 
Monoculture 0,98 0,10 0 1 
Buying_seed 0,54 0,50 0 1 
Farm_own financing 94,15 15,96 0 100 
Rent_equipment 0,65 0,47 0 1 
Farm insurance 0,00 0,04 0 1 
Region 2,46 1,42 1 7 
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utilize the crop for own consumption is not 
only influenced by the selling price of the 
products produced, but also by the 
expectations of rice prices and transaction 
costs when rice farming households want to 
buy rice in the market for consumption (Cadot 
et al. 2010).  The difference in rice prices at the 
farm level with the price of rice at the 
consumer level is relatively large. The average 
price of un-husked paddy at farm level was 
3.960 IDR. and the average price of rice at the 
retail level was 7.800 IDR.  Considering the 
situation where most rice farmers are likely a 
price taker in the market, this leads to the 
question whether rice industry in Indonesia 
can provide a profitable source of income for 
farmers. In other words, the finding suggests 
that rice farming still plays a role as food 
supply for farm households’ consumption.  

 

THE ROLE OF HOUSEHOLD 
CHARACTERISTICS 

Farmers’ behavior is explored by investi-
gating the farmer characteristics including 
several demographic variables and the capital 
ownerships (see Table 1). As presented in 
Table 3, most explanatory variables represent 
the farmers’ characteristics are found to be 
statistically significant except gender.  Gender 
aspects in subsistence farming or food security 
have not received adequate attention (Lang 
and Barling. 2012). This study shows that 
gender does not have a significant effect on 
subsistence levels in rice farming. The heads 
of male and female households do not have a 
different tendency to determine the share of 
production that is intended for self-
consumption. 

Table 3. The Results of Regression Analysis  
 Dependent Variable: Households’ Consumption 

Independent Variable Estimated 
Coefficient 

Robust Standard 
Error 

t-Statistics 

Constant 59,032 1,851 31,89*** 
Price -0,606 0,112 -5,39*** 
Age -0,05 0,112 -4,70*** 
Gender 0,008 0,453 0,02 
Education -0,596 0,110 -5,41*** 
Training -2,529 0,373 -6,79*** 
Member -2,322 0,286 -8,15*** 
Own house 1,073 0,579 1,85* 
Size_house -0,001 0,000 -2,55** 
Type_house 0,802 0,089 8,96*** 
Own_farm 4,572 0,273 16,71*** 
Farm size -0,002 0,000 -10,76*** 
Irrigation -10,236 0,250 -40,86*** 
Monoculture -4,365 1,178 -3,71*** 
Buying_seed -8,694 0,264 -32,89*** 
Farm_financing 0,212 0,007 27,65*** 
Rent_equipment -1,745 0,266 -6,56*** 
Farm insurance -5,699 2,621 -2,17** 
Region -0,198 1,851 -1,75* 
Number of Observations 62.136 
F-statistics (11. 62117) 349.10 
Prob > F 0.0000 
R-square 0,1445 
Root MSE 30,037 

Notes: *statistically significant at 10% level of significance.  
 **statistically significant at 5% level of significance.  
 ***statistically significant at 1% level of significance 
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Additionally, the dummy variable of own 
house which implies whether the rice farmers 
own their house is statistically significant at 10 
% level of significance. Regarding to the sign 
of the estimated coefficient, the results 
generally reveal the similar finding as hypo-
thesized. However. regarding the magnitude 
since most variables are constructed as 
dummy variables then the coefficient should 
not be over-interpreted.  

As presented in the Table 3, it is confirmed 
that older farmers tend to become less 
subsistence.  The results of this study are 
different from the findings of Lekobane and 
Seleka (2011) who found that older age would 
increase household participation in sub-
sistence farming. Old farmers in Botswana 
have lower employment opportunities than 
young farmers. relying on the results of 
subsistence farming.  Lekobane and Seleka's 
research shows that farmers who have jobs 
outside of farming are only 15 percent. This is 
different in Indonesia where rice farmers 
generally have other sources of income 
outside of farming. 

Meanwhile, farmers with higher edu-
cation will likely become less subsistence. This 
finding is also consistent with the farmers’ 
participation in the training program as well 
as becoming a member in the farmers group 
organization tend to become less subsistence, 
respectively. Participation in extension 
programs and in farmer groups will facilitate 
farmers' access to technology that can increase 
crop productivity (Negash and Swinnen. 
2013). Better education also allows farmers to 
use more time to work outside agriculture. 
The Rodriguez-Meza et al. (2004) show that 
low education minimizes the opportunity of 
farmers to earn income from outside 
agriculture and farmers are more dedicated to 
their work for subsistence farming. 

Increased production will increase the 
share of production sold to the market. 
Furthermore, farmers with higher assets (see 
the variables of farmers' house) will likely 
become less subsistence as well. The results of 
this study are in line with the results obtained 
by Lekobane and Seleka (2011) which show 

that farmers who have more livestock assets 
will be increasingly less likely to seek food 
crop farming for subsistence needs. 
 

THE ROLE OF FARM CHARACTERISTICS  

Beside affected by the household cha-
racteristics, the behavior of subsistence 
farming is also influenced by the on-farm 
characteristics. Based on the estimation from 
the regression model, most of explanatory 
variables representing the on-farm cha-
racteristics are found to be statistically 
significant. It is found that farmer who owns 
the farm is likely become more subsistence 
than farmers who does not. It is consistent 
with the situation that subsistence farmers 
own a smaller size of farmland compared to 
more commercialized farmers.  Consistently, 
the higher farm size will lead to higher degree 
of commercialization.  Holland et al. (2017) 
states that access to technology and other 
sources of income outside agriculture makes 
subsistence farmers rely on production from 
the land they have for household food 
security. Khalif and Nur (2013) stated that the 
small arable land area could be a barrier in 
increasing productivity and sustainability of 
food agriculture. 

Monoculture rice farms tend to sell their 
crops to the market, or less subsistence, 
compared to non-monoculture rice farmers. 
Monoculture farmers rely more on their 
paddy yields they sold to buy food and non-
food needs than non-monoculture rice 
farmers. Monoculture rice farmers are more 
commercial. and business based on the 
calculation of risk and profit. while non-
monoculture farmers tend to be risk averse 
and give priority to meet the household food 
needs rather than the amount of profit earned. 
The results of research by Tibesigwa et al. 
(2014) found that subsistence farmers use 
crops-livestock mixed farming as a strategy to 
reduce risk and coping strategies in dealing 
with changing external conditions.  

Rice farming whose land is irrigated and 
employed seeds from purchases on the 
market. tends to decrease the degree of 
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subsistence. Rice farming that uses equipment 
from leasing and ensuring its farming also 
tends to be more commercial in nature and the 
greater the percentage of yields sold to the 
market and less for household own 
consumption. The results of this study are 
consistent with the opinion of Von Maltitz et 
al. (2016) which states that increasing 
commercialization or declining degree of 
subsistence will occur rapidly if farmers' 
access to input markets and output markets is 
increasingly open. 

The own farm financing variable has a 
positive influence on the share of production 
that is consumed by the household. This result 
is in accordance with the initial hypotheses, 
where it is expected that the lesser the access 
of farmers to the source of financing, the lower 
the degree of commercialization of rice 
farming. Due to education and financial 
literacy are low, farmers in Indonesia 
generally find it difficult to gain access to 
formal financing sources (Widhyanto et al. 
2018). Tanomchat and Sampattavanija (2018) 
study in Thailand found that informal money 
lenders were increasingly accessible to 
farmers when it was clear the collateral owned 
by farmers and lenders was familiar with both 
the family and borrowers' acquaintances. 
Subsistence farmers in Indonesia relatively 
experience more difficulties to borrow money 
from formal and informal lenders compare to 
commercial farmers. 

The results of study also show that rice 
farming in Java region tend to be more 
commercial than farming outside Java 
regions. Java is known as the rice producing 
center for Indonesia. Rice farmers in Java also 
have better access to output and input markets 
and funding sources compared to farmers 
outside Java. These results reinforce the 
argument for the need for better market access 
to reduce the degree of subsistence of rice 
farming in Indonesia. 

 

 

 

CONCLUSION 
1. As emphasized in many existing litera-

tures, the importance of transformation of 
agricultural system from subsistence 
towards commercialization requires the 
understanding of underlying characteris-
tics of the subsistence behavior of the 
farmers. Despite the existence of a growing 
economic growth, the presence of 
subsistence agriculture in rice farming in 
Indonesia cannot be neglected. 
Considering rice as the main staple food 
for most Indonesian people, the rice 
consumption will not be avoided 
especially for the low-income people. In 
this context, thus the degree of subsistence 
will be higher for small farmers. 
Furthermore, farmers’ decisions to become 
subsistence or commercialize are affected 
by the characteristics of household and on 
farm business. 

2. The household characteristics that have a 
positive effect on reducing the degree of 
subsistence on rice farming are the 
education and training received by farmers 
and the number of household members. 
The external aspect of the household that 
has a positive effect on the com-
mercialization of rice farming is price and 
market access. The price of rice received by 
farmers determines the share of rice 
production that is used for farmer 
household own consumption. The higher 
the price received by farmers, the greater 
the willingness of farmers to abandon their 
subsistence attitude. The subsistence level 
of rice farmers is also influenced by 
farmers' access to input markets and 
output markets. The better the farmers' 
access to the inputs and output market are 
the lower the degree of rice farming 
subsistence. 
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