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Abstract. The study aims to determine the economic value of rice Paddy biomass.
Primary data was obtained through interviews and field observations through harvesting
rice biomass. The results show that biomass has a very important economic value, that is
divided into Direct and Indirect Economic Value.
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1. Introduction
The supply of rice food for the Indonesian population always increases every year along

with the increase in number of population and an increase of rice consumption per capita.
Therefore an increasing  of  rice production is a strategic program to fulfill food demand, so it
is always used as a priority program in agricultural development [8].

Food crop development was done through efforts to increase the productivity of rice field
of land. Bekasi District is one of the centers of food production which has produced paddy rice
for about 609,585 tons in 2013. This production has increased compared to production in 2012
which reached 597,027 tons. This increase in production was due to the addition of harvested
area from 96,288 hectares in 2012 to 98,425 hectares in 2013 [2].

Rice cultivation needs to be adapted to agricultural environmental conditions, such as
biophysics, soil mineral reserves, availability of organic matter, availability of inputs and
technology. For the present condition of rice environment, it only relies on inorganic input and
does not prioritize the use of organic material. For future rice farming, organic matter,
microorganisms, nutrients and soil minerals will be the mainstay of input in situ rice
production systems [8].

Rice is unique in that it can only be affected by trace gases such as CO2 but may also
make a significant contribution to other global warming gases such as CH4 [9].  Rice stands
have high benefits, which so far have only been based on the amount of grain as a result of
grain, but the rice straw is very useful as for organic fertilizers, storing carbon in the
atmosphere (carbon sequestration), sources of nutrients for plants and soil health. Therefore,
the economic value is very large, not limited to grain yields. The return of crop residues and
the application of manures and fertilizers can be combined with a management system for
more improvement [18].

Economic valuation is needed for estimating the value of environmental goods and
services. Resource economic valuation is an economic tool that uses certain valuation
techniques to estimate the money value of goods and services produced by natural and
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environmental resources. Economic valuation is needed for decision makers to estimate the
efficiency of the economy of natural resources utilization  [12].

Economists have developed a valuation method to measure the value of natural resource
and environmental management, especially for goods and services that have no market value (
14], [1] Measuring or calculating the total value of rice paddy plant in the theory of resource
environments using the total economic value (TEV). Total Economic Value (TEV) is the sum
of economic value-based utilization or Use value (UV) and value-based economic on non-
utilization or Non-Use Value (NUV).

Use Value  consists of direct use value (DUV), indirect use value (IUV), and  options
value (OV). Meanwhile, economic value is not based on market price is non Use Value
(NUV). It is consists of two components, namely the bequest value (BV) and existence value
(EV)  [6]. This study aims to determine the magnitude of the economic value of biomass
originating from rice plants, especially with the value of direct benefits and indirect one.

2. Methodology
The method used was survey of the farmers who have a characteristic features of the

background characteristics and characteristics that are typical of the case, type of approach,
and the review of one case is carried out intensively, deeply, in detail, and comprehensively
[5]

The data used in this study consisted of primary data and secondary data. The population
in this study was rice plants in Sukakarya Village. Sampling by harvesting in situ, this method
is a way of retrieving rice stand structure by harvesting all parts of the plant including its
roots, drying and weighing the yields  [16]

2.1 Direct Use Value

Direct economic value is the amount of grain produced based on the price, according to
the formula as follow

EVC = Q x P x BPT (1)

Where: EVC = Economic value of crop production (IDR / ha); Q = Total Production (Kg / ha);
P = Price (IDR / Kg)

2.2 Indirect Use Value
IUV used  the surrogate market. This method uses the price of goods that can be marketed

as a substitute for the environment which is considered to be close to the value of
environmental goods and services produced by a natural resource.

2.3 Economic Valuation
Economic valuation is needed in deciding the choice of development policies related to

resources allocation. The total benefit value of lowland rice is the sum of all economic values
of the resource benefits that have been identified and quantified. The total benefit value uses
the equation as follow:

TEV = DUV + IUV + OV + EV (2)

Where: TEV = Total economic value; DV = Direct use value; IUV = Indirect Use Value; OV
= Option Value  and EV = Existence Value



3. Results and Discussion

3.1. Direct Use Value
The benefits of rice paddy plants are derived from the grain of rice as a staple food source

of the Indonesian Nation. The economic value of rice grains is based on market prices. The
economic value of rice grains is a real economic and is included in the Direct Use Value
(DUV) category. The economic value of rice grains is presented in Table 1. Economic value
of rice grains in the unit of analysis in one hectare, agricultural area at the village level and
rice fields in Bekasi district level.

Table 1. Economic Value of  Paddy Grain of  Bekasi’s  District
Unit Analysis Area (ha) Yield (kg) Unit Price

(IDR/kg)
Value (IDR)

Hectare 1 6,300 4923 31,014,900
Village of Sukakarya 517.8 3,262,140 4923 16,059,515,220
District of  Bekasi 96550 608,265,000 4923 2,994,488,595,000
Source: primary data

Table 1 shows that rice productivity on average per one season is 6.3 tons per hectare
with an economic value of IDR 31,014,900 per hectare. Whereas for the area of village level it
can produce economic value of IDR. 16,059,515,220. This income can have an impact on
rural development, which is expected to be a driver of the economy both in terms of its
backward and forward linkages.

The development of the food crop sector will have a double impact on the regional
economy, both the generation of production input markets and the production output market,
so that overall it can be a mover to all economic sector in the regional economy. The
economic value of food sources for the District scale is IDR 2,994,488,595,000 per one
season, while for one year it is estimated to double for about IDR 6 trillion.

3.2. Indirect Use Value

The indirect benefits of the components of rice paddy plant are rice straw and roots. Its
use is still limited only for a medium for mushroom media and roots left in the soil as raw
material for organic compost. Both of these components have more benefits for farmers, but
these two components have not been fully utilized properly by local farmers, even though
organic matter is the most important component of building soil fertility [11].

There is a detrimental action by farmers, namely by burning straw. This action has an
impact on accelerating the loss of organic materials and soil nutrients, increasing CO2
emissions, causing air pollution, and reducing soil microbial activity [7].   Economic value
straw biomass is based on the cost of the transport from the rice field to the location of use.
This method still does not represent the actual value. The economic value of straw can be seen
in Table 2  below.



Table 2.  Economic Value of Indirect Use Value of Rice Straw Biomass.
Unit of Analysis Area (ha) Yield (kg) Unit Price

(IDR/kg)
Value (IDR)

Hectare 1 15,700 500 78,500,000
Village of Sukakarya 517.8 8,129,460 500 4,064,730,000
District of  Bekasi 96,550 1,515,835,000 500 757,917,500,000
Source: primary data

Table 2 explains the amount of rice straw, which has not been utilized maximally. Rice
straw as a biomass produced a value of IDR 78,500,000. For agricultural areas in one village
unit with an area of 517.8 ha yielding straw amounting to 8,129,460 kg of straw with a value
of IDR 4,064,730,000. For one District of  Bekasi produced very large organic material from
the total area of rice planting as much as 96,500 ha, it can produce economic value of IDR.
757,917,500,000. Although it does not have a real economy, it at least provides information
regarding the availability of biomass resources in the development of local agriculture.

The root rice paddy plant is  part of the biomass, which left in the soil as soil organic
material. The amount of root embedded in the soil is presented in Table 3.

Table 3.  Economic Value of Root Plant Biomass of Rice Paddy
Unit of Analysis Area (ha) Yield (kg) Unit Price

(IDR/kg)
Value (IDR)

Hectare 1 713 500 356,500
Village of Sukakarya 517.8 369,191.4 500 184,595,700
District of  Bekasi 96,550 68,840,150 500 34,420,075,000
Source: primary data

Indirect benefits per hectare is the calculation of the potential value of root straw in
hectares per season, with  production per hectare was 713 kg, at the value of IDR 356,500 in
one planting season. Rice roots do not have a market price, so the value is based on surrogate
market prices of IDR. 500 per Kg. At this price, the gross value for each one hectare is IDR
356,500 per season. This price refers to the acquisition price of organic fertilizer raw
materials, so that the value does not reflect the maximum benefits. The number of roots at the
village level in the area of paddy rice with an area of 517.8 hectares was 369,191.4 kg, It was
equal to IDR 184,595,700 while for the area of rice paddy fields in the District level is IDR.
34,420,075,000 for 68,840,150 kg of biomass of root.

3.3. Total Economic Value of Bekasi District
The rice paddy biomass presented in Table 4. It shows that the total physical  amounts  at

the  district level are   2,192,940,150 kg, in the form of straw biomass.  It is consist of 28%
rice grains, 69% rice straw and 3% roots. The biomass can be used optimally to add soil
nutrients. Use of straw compost as a source of K or as a substitute for inorganic fertilizer  of
KCl. Manure is given as a source of N, P, K, Ca and others or equivalent to compound
fertilizers [8]. Mahmoud suggested that the application of compost rice or water treatment
residuals (WTR) showed a reduction in soil salinity, Cl- and Na +[10].



Table 4.  The Amount of  Paddy Rice Biomass at District Level
Component of Paddy Rice Biomass Amount (kg) Percent

Grain 608,265,000 28%
Rice Straw 1,515,835,000 69%
Root of rice plant 68,840,150 3%
Total physical amount 2,192,940,150
Source: primary data

Total economic value is the sum of the value of direct use and indirect use. The total
economic value can be seen in Table 5. The value of rice paddy consist of  Direct Use  Value
and Indirect Use Value with the amounts was IDR. 39,221,400 for one hectare and  for
Sukakarya Village level was  IDR. 20,308,840,920 and For District level was  IDR
3,786,826,170,000.

Table 5. The Total Economic Value of Rice Paddy Biomass
Unit of Analysis Area (ha) Value (IDR)

Hectare 1 39,221,400
Village 517.8 20,308,840,920
District 96550 3,786,826,170,000

Source: primary data

The Table 6 shows that the total economic value is IDR 39,221,400.  It is consist of direct
benefits category with the value for about  79% and indirect benefits category is consists  of
21%. This result is in line with the research that the economic potential value of mangroves in
East Sinjai is IDR 37,535,809,496 per year.

Table 6.  Total Economic Value of Rice Paddy Biomass
Component of Value Value (IDR) Percent

Direct Use Value 31,014,900 79%
Indirect Use Value 8,206,500 21%
Total 39,221,400

Source: primary data

Indirect values contributed the highest portion to total income (52.43%), followed by direct
values (46.26%), existence value (0.90%) and option value (0.41%) respectively. [14]

Biomass has a strategic value as the carbon binder with a large potential to reduce carbon
in the atmosphere and store it in the soil, besides being useful for mitigating climate change,
improve soil health and increase farmers' income. The addition of liquid organic fertilizer to
rice plantations in organic farming systems was able to increase the yield of harvested dry
grain by 4.4% - 17.4% [16]



4. Conclusion
Based on the results of the analysis and discussion of the problems expressed above, some

conclusions can be drawn, namely:
1) Rice paddy plant are biomass which is divided into several parts, namely grain, straw and

roots which have direct and indirect use values.
2) The direct benefit of paddy rice per hectare is IDR 31,014,900 and Indirect Value of IDR

8,206.50 and overall the total economic value is IDR 39,221,400.
3) Economic value can be even greater if  the biomass components are developed based on

more benefits.
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