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1. Introduction
  

 Food and Agriculture Organization (2014) has 
strongly promoted a movement to support an increase 
in food availability apart from increasing production, 
namely by reducing the amount of food loss along 
the production and distribution chain (food loss) 
and decreasing food loss in consumption chain (food 
waste). Low production rate does not always become 
the main reason for inability to supply food. This 
could be due to high rate of food loss. According to 
FAO (2011), quantity of global food loss reached 33.3% 
or equals 1.3 trillion ton per year. 
 Paddy harvesting area in Indonesia continued to 
increase from 13.80 million ha in 2014 to 16 million 
ha in 2018 (BPS 2020). In average, annual growth 
rate of harvesting area is about 3.79% in this period 
(Figure 1). Rice production is also increasing in the 
same period.  Rice production increases from 70.85 
million ton of milled dry paddy (MDP) in 2014 to 
83.04 million tons in 2018. Thus, annual growth of rice 
production increase reached 4.07%, higher than the 

growth of area increase. Relatively higher production 
rate (4.07%) compared to the area of harvesting rate 
(3.79%) indicating that productivity of rice is slightly 
increasing (0.28%) during the same period. 
 Paddy loss is one of the most important problems, 
particularly in Asia. Paddy loss may occur during 
the stages of production and distribution, normally 
including postharvest loss, and food wasted at 
consumption level, either at household level or 
certain institutions like hotel, hospital, and other 
institutions. Postharvest loss can occur in various 
chains, including harvesting, threshing, drying, 
storage, and transportation (ADM Institute for the 
Prevention of Postharvest Loss 2012). Postharvest 
loss is a complex problem and its scale varies for 
different crops, practices, climatic conditions, and 
country economic (Kumar and Kalita 2017). Iswari 
(2012) reported that paddy loss during harvesting in 
Indonesia is considered high, amounted to 9.52%. 
 FAO (2011) reported that high food loss in 
developing country is also caused by low availability 
of adequate production technology in addition to less-
qualified human resources to adapt to the available 
technology. Hence, traditional farmers still prefer to 
apply the conventional concept of farming despite the 
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availability of newer technology. Figure 2 provides a 
scheme illustrating the definition of food loss for rice 
commodity.
 FAO (2014) has strongly promoted a movement 
to support an increase in food availability apart 
from increasing production, namely by reducing 
the amount of food loss along the production and 
distribution chain (food loss) and decreasing food 
loss in consumption chain (food waste). Apart from 
the classic problem commonly found in national 
rice, harvest and postharvest handlings significantly 
contribute to secure the production of national rice. 
In Indonesia, harvest and postharvest loss due to 
imperfect postharvest handling reached 20.51%, 
consisted of loss during harvesting of 9.52%, threshing 
of 4.78%, drying of 2.13%, and milling of 2.19%. When 
the number is converted towards the national rice 
production of 54.34 million tons, yield loss will be 
higher than Rp 15 trillion (Purwanto 2005). Rutten and 
Verma (2014) stated that there is a modest increase 
in GDP (0.8%) in Ghana when food loss is reduced by 
50%, and the welfare gains are equivalent of USD 19 
per capita in 2025, increasing to USD 32 per capita per 
year by the year 2050, despite increasing population.
 The first objective of this study is to estimate the 
quantity of paddy and rice loss during postharvest 
processes, including the process of transporting the 
product from farmer to processing. The loss of rice 
during post-harvest is quite high, reaching 20.5% in 
four stages, including: harvesting, threshing, drying, 
and grinding. In this study, food loss analysis considers 
the technology used by farmers in each process 
(Purwanto 2005).
 Government of Indonesia provides fertilizer 
subsidies. Total expenses for fertilizer subsidy 
increase from Rp 17.9 trillion in 2014 to Rp 20.4 

trillion in 2018. However, the government has not 
provided much stimulation to improve paddy farming 
technology to reduce paddy loss. Lipinski et al. (2013) 
stated that food loss have many negative economic 
and environmental impacts. From economic aspect, 
they represent a wasted investment that can reduce 
farmers’ incomes and increase consumers’ expenses. 
From environmental perspective, food loss inflicts a 
host of impacts, including unnecessary greenhouse 
gas emissions and inefficiently used water and land, 
which in turn can lead to diminish natural ecosystems 
and the services they provide. Thus, the second 
objective is to analyze the relationship between paddy/
rice losses with the quantity and value of fertilizer 
subsidy, and paddy production. Reducing food losses 
offers an important way of increasing food availability 
without requiring additional production resources, 
it can contribute to rural development and poverty 
reduction by improving agribusiness livelihoods 
(Hodges et al. 2011).

2. Materials and Methods

 This study uses secondary data from Badan Pusat 
Statistik (Statistic Indonesia) from 2014 to 2018. The 
data includes rice production (in term of milled dry 
paddy or MDP), total population of Indonesia. The 
other secondary data are the quantity and value of 
fertilizer subsidy provided by the government. To 
estimate the value of food loss for paddy and rice in 
Indonesia are described in the below formulas. 

2.1. Estimation of Paddy Loss in Harvesting  
Estimation of paddy loss in harvesting was 

calculated using the following formula:
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Figure 1. The development of rice area and rice production 
in Indonesia (GKG (Gabah Kering Giling) is MDP 
(Milled Dry Paddy) Source: BPS 2020)

PLH = PH . CFH (1)

Where PLH is estimate of the volume of paddy loss 
in harvesting, PH is paddy (MDP) production and 
CFH is conversion factor in paddy harvesting process.  
The conversion factor for harvesting is obtained 
from Purwanto (2005). Net paddy available after 
harvesting process (NPAH) is a difference between 
paddy production (PH) and the estimate paddy loss 
in harvesting process (PLH). The NPAH equation is 
presented in equation (2).  

NPAH = PH - PLH (2)



2.5. Estimation of Loss in Distribution
Distribution is the last postharvest process to 

estimate food (paddy) loss; and it comes after milling 
process. Calculation of paddy loss in distribution 
procession was done using the following formula, 
with correction factor in accordance with Bulog’s 
research in Sulardjo (2014).
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2.2. Estimation of Paddy Loss in Threshing
Since threshing process comes after harvesting 

process, the estimation of paddy loss in threshing 
process (PLT) was calculated using the following 
formula: 

PLT = NPAH . CFT (3)

NPAT = NPAH - PLT (4)

PLD = NPAT . CFD (5)

NPAD = NPAT - PLD (6)

The PLT is a multiplication between the net 
amount of paddy available from the previous stage 
(i.e., from harvesting process NPAH) multiplied by 
the conversion factor (shrinkage of paddy wight) in 
threshing process (CFT). Due to this loss in threshing 
process, the net amount of paddy available after the 
threshing process is defined in equation (4).  

2.3. Estimation of Paddy Loss in Drying
Drying is the step of paddy processing stage after 

threshing. Similar to the above, the amount of paddy 
loss in drying process is presented in equation (5).  

Where PLD represents the amount of paddy loss 
in drying process, and CFT represents conversion rate 
(shrinkage of paddy weight) in drying process. The 
end result of drying process is the net amount of 
paddy available after drying process (NPAD). NPAD is 

2.4.  Estimation of Paddy Loss in Milling
Paddy milling is the next stage of paddy 

postharvest processes. The amount of paddy loss 
during the milling process (PLM) can be calculated 
using a formula in equation (7).

Where NPAD is net amount of paddy available 
after drying process, and CFM is conversion factor 
(shrinkage of paddy weight) in milling process. Net 
amount of paddy available after milling process 
(NPAM) is the final result of the rice milling process.  
NPAM formula is presented in equation (8).

PLM = NPAD - CFM (7)

NPAM = NPAD - PLM (8)

Figure 2. Definition of food loss of rice commodity according to FAO (2011)

presented in equation (6). It is the difference between 
NPAT and PLD.  
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PLDis = NPAM . CFDis (9)

NPADis = NPAM - PLDis (10)

Where PLDis is paddy loss in distribution process, 
NPAM is net paddy available after milling process, 
and CFDis is conversion factor for paddy (shrinkage 
of paddy weight) in distribution process. The last 
estimate to the net amount of paddy available after 
distribution process is NPADis: 

Data of correction factor of paddy losses in 
harvesting, threshing, drying, and milling processes 
are taken from Iswari (2012). The values of the 
conversion factors will be described in the results.

 
3. Results

3.1. Estimated Paddy Postharvest Losses
This study analyzes the amount of paddy losses 

when the postharvest systems applied the technology 
packages. Postharvest technology applied by farmers 
included the use of serrated sickle in harvesting 
(shrinkage rate of 7.8%), power thresher in threshing 
(shrinkage rate of 1.9%), sun drying in open field 
(shrinkage rate of 2.98%), conventional milling machine 
(shrinkage rate of 2.19%), and distribution (based on the 
assumption of Bulog of 1.61%). Moreover, the percentage 
of conversion of MDP into rice used was 62.74%.

3.1.1. Harvesting
During harvesting, loss is included in a series 

of broad and complex problems that are not only 
determined by technical problem, but also social and 
economic problem. Proper management will suppress 
high paddy loss in Indonesia. Table 1 explains total 
production of milled dry paddy (MDP), MDP loss 
during harvesting process, and net MDP available for 
the next process. By assuming a correction factor of 
shrinkage during harvesting is 7.80%, total amount 
of MDP losses during the harvesting process are 
relatively large, ranging from 5.53 million tons of 
MDP in 2014 to 6.48 million tons of MDP in 2018.  
With these amounts of MDP losses, the net amount 
of MDP at the harvested stage (NPAH) presented in 
column (4), ranging from 65.32 million tons in 2014 
to 76.56 million tons in 2018. These amount of MDPs 
are available to further stage i.e., threshing process.

The (3) column represents the equivalent rice loss 
in the harvesting stage i.e., multiplication of column 

(2) and the correction factors of MDP converted 
into rice (62.74%). When these losses are divided 
by the total population of Indonesia, they represent 
quite large amount of per capita rice losses due to 
the harvested losses: about 15.33 kg/capita/year or 
equivalent to 42.01/gr/capita/day in 2018 (Table 2).

3.1.2. Threshing
 Threshing is the next processing stage for paddy 
after harvested. In this analysis, it is assumed that 
power thresher was used in threshing process since 
this tool is normally used by farmers in most regions 
in Indonesia. The conversion of MDP loss in threshing 
process using power thresher is 1.90%. Net MDP after 
harvesting (column (4) of Table 1) becomes the basis 
for estimating the MDP and rice losses in threshing 
process. By applying the conversion rate of 1.90%, 
the amount of MDP and rice in threshing process are 
presented in column (2) and (3) of Table 3. The MDP 
loss in threshing process varies 1.24 million ton in 
2014 to 1.45 million ton in 2018. Net amount of MDP 
after threshing process (NPAT) is presented column 
(4) of Table 3.
 If the amount of MDP in threshing process 
(column (3) of Table 3) is converted into rice loss, 
the amount of rice losses reaches 0.78 million ton in 
2014 and 0.91 million ton in 2018. These figures are 
equivalent to 3.44 kg/capita/year of rice loss in 2018 
due to threshing process only, or it’s equivalent to 
9.43 gram/capita/day in 2018 (Table 4).

3.1.3. Drying
 Drying is the next processing stage for paddy after 
threshing, thus net MDP after threshing becomes the 
basis for estimating the amount of MDP and rice 
in drying process. The correction factor of paddy 
shrinkage during drying process–using flatbed 
drier–is 2.98%. With this conversion factor, the MDP 
and rice losses in drying process are presented in 
columns (2) and (3) of Table 5. The amount of MDP 
loss due to drying process vary from 1.91 million 
ton in 2014 and 2.24 million ton in 2018. With these 
amounts of MDP losses, the net amount of MDP after 
drying process (NPAD) is presented in column (4) of 
Table 5.
 Rice loss due to drying process is presented in 
column (3) of Table 5, which vary from 1.20 million 
ton in 2014 and 1.40 million ton in 2018. The amount 
of rice loss per capita due to drying process vary from 
4.75 kg/capita/year in 2014 and 5.30 kg/capita/year in 
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2018. These are relatively large amount of individual 
rice losses per annum or per day (Table 6).

3.1.4. Milling
 Net amount of MDP after drying process (column 
(4) of Table 5) becomes the basis in estimating MDP 
and rice losses in the next paddy processing stage i.e., 
milling process. If the conversion factor for the MDP 

loss in milling process is 2.19%, the resulted MDP loss 
varies from 1.36 million ton in 2014 and 1.60 million 
ton in 2018 (column (2) of Table 7). Because of this 
MDP losses, the net amount of MDP after the milling 
process (NPAM) is presented in column (4) of Table 
8, which varies from 60.81 million ton in 2014 and 
71.27 million ton in 2018. 

Table 1. Estimated milled dry paddy (MDP) and rice losses in harvesting process in Indonesia, 2014-2018

Correction factor of shrinkage during harvesting is 7.80%
Correction factor of MDP converted into rice is 62.74%

Year

2014
2015
2016
2017
2018

Production of MDP 
(million ton) (1)

Total amount of MDP
loss (million ton) (2) = (1)*7.80%

Amount of rice Loss 
(million ton)

(3) = (2) * 62.74%
70.85 
75.40 
79.35 
81.15 

83.04 

 5.53 
 5.88 
 6.19 
 6.33 
 6.48 

3.47 
3.69 
3.88         
3.97          
4.06

65.32 
69.52 
73.17 
74.82 
76.56 

Net MDP after 
harvesting (million 
ton) (4) = (1) - (2)

Table 2. Estimated rice losses per capita due to harvest loss in Indonesia, 2014-2018

*Source: BPS 2020

Year

2014
2015
2016
2017
2018

Amount of rice loss 
(million ton)

Population (million people)* Rice loss per year 
(Kg/cap/year)

  3.47 
  3.69 
3.88 

  3.97 
  4.06 

252.16
255.46
258.71
261.89
265.02

13.75 
14.44 
15.01 
15.16 
15.33 

37.67 
39.57 
41.13 
41.54 
42.01 

Rice loss per day 
(g/cap/day)

Table 3. Estimated milled dry paddy (MPD) and rice losses in threshing process in Indonesia, 2014-2018

Correction factor of shrinkage during threshing is 1.90%
Correction factor of MDP converted into rice is 62.74%

2014
2015
2016
2017
2018

Net MDP after harvesting 
(million ton) (1)

MDP loss in threshing 
(million ton)

(2) = (1) * 1.90%

Rice loss in threshing
(million ton)

(3) = (2) * 62.74%
       65.32 

          69.52 
          73.17 
          74.82 
          76.56 

1.24
1.32
1.39
1.42
1.45

          0.78 
          0.83 
          0.87 
          0.89 
          0.91 

64.08
68.20
71.77
73.40
75.11

Net MDP after threshing
(million ton)
(4) = (1) - (2)

Year

Year

2014
2015
2016
2017
2018

Table 4. Estimated rice loss per capita due to threshing process in Indonesia, 2014-2018

*Source: BPS 2020

Amount of rice 
loss (million ton)

Population 
(million people)

Rice loss per year 
(kg/cap/year)

          0.78 
          0.83 
          0.87 
          0.89 
          0.91 

252.16
255.46
258.71
261.89
265.02

3.09
3.24
3.37
3.41
3.44

8.46
8.89
9.24
9.33
9.43

Rice loss per day 
(g/cap/day)
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Correction factor of shrinkage during milling is 2.19% 
Correction factor of MDP converted into rice is 62.74%

Table 7. Estimated milled dry paddy (MDP) and rice losses in milling process in Indonesia, 2014-2018
Year

2014
2015
2016
2017
2018

Net MDP after drying 
(million ton) (1)

MDP loss in drying 
process (million ton)

(2) = (1) * 2.19%

Rice loss in drying 
process (million ton)

(3) = (2) * 62.74%
62.17
66.16
69.64
71.21
72.87

1.36
1.45
1.53
1.56
1.60

0.85
0.91
0.96
0.98
1.00

60.81
64.71
68.11
69.65
71.27

Net MDP after milling 
process (million ton) 

(4) = (1) - (2)

Table 8. Estimated rice loss per capita due to milling process in Indonesia, 2014-2018
Year

2014
2015
2016
2017
2018

Rice loss in milling 
process (million ton)

Population 
(million people)*

Rice loss per year 
(kg/cap/year)

     0.85 
     0.91 
     0.96 
     0.98 
     1.00 

252.16
255.46
258.71
261.89
265.02

3.39
3.56
3.70
3.74
3.78

9.28
9.75

10.13
10.24
10.35

Rice loss per day 
(g/cap/year)

*Source: BPS 2020

Table 5. Estimated milled dry paddy (MDP) and rice losses in drying process in Indonesia, 2014-2018 

Correction factor of shrinkage during drying is 2.98%
Correction factor of MDP converted into rice is 62.74%

Year

2014
2015
2016
2017
2018

Net MDP after threshing
(million ton)

(1)

MDP loss in drying 
process (million ton)

(2) = (1) * 2.89%

Rice loss in drying process
(million ton)

(3) = (2) * 62.74%
64.08
68.20
71.77
73.40
75.11

1.91
2.03
2.14
2.19
2.24

1.20
1.28
1.34
1.37
1.40

62.17
66.16
69.64
71.21
72.87

Net MDP after drying 
(million ton) 
(4) = (1) - (2)

Year

2014
2015
2016
2017
2018

Table 6. Estimated rice loss per capita due to drying process in Indonesia, 2014-2018
Amount of rice loss 

(million ton)
Amount of MDP 

during drying
Population 

(million people)*
1.20
1.28
1.34
1.37
1.40

62.17
66.16
69.64
71.21
72.87

252.16
255.46
258.71
261.89
265.02

4.75
4.99
5.19
5.24
5.30

13.02
13.67
14.21
14.36
14.52

Rice loss per year 
(kg/cap/year)

Rice loss per day 
(g/cap/year)

*Source: BPS 2020

3.1.5. Distribution
 Distribution process is the next stage of paddy 
process after the milling process. It is the last step 
in estimated the rice postharvest loss. Net MDP after 
milling process is the basis data in estimating the rice 
loss in the distribution process. The conversion factor 
for distribution process is assumed to be 1.61%. With 
this conversion factor, the amount of MDP and rice 

loss during the distribution process are presented in 
columns (2) and (3) of Table 9. The amount of MDP 
loss in distribution process (PLD) was 0.98 million 
tons in 2014 and further increased to 1.21 million tons 
in 2018. Column (4) of Table 9 represents the total 
amount of MDP available after distribution process. 
These figures represent total amount of paddy 
available to the consumers at the distribution level. 
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The amount of rice available at the last postharvest 
process should be converted by 62.74% as presented 
in column (5) of Table 9. These are the amount of rice 
available to be purchased by consumers.
 The amount of rice loss in distribution process 
reaches 0.61 million tons in 2014 and 0.76 million 
tons in 2018 (column (3) of Table 9). Rice loss per 
capita due to distribution process in 2014 and 2018 
(Table 10). The rice loss reached 2.44 kg/capita/year 
in 2014 and increased to 2.86 kg/capita/year in 2018. 
These figures are equivalent to daily rice loss of 6.67 
gram/capita/day in 2014 and 7.84 gram/capita/day in 
2018. 

3.2. Government Fertilizer Subsidy Policy
 One of government policies made for the paddy 
farmers is fertilizer subsidy. This subsidy is given to 
farmers who own agricultural area of less than 2 ha. 
For the last 5 years, realization of fertilizer subsidy for 
farmer fluctuated, depended on the value of fertilizer 
absorbed. In the period of 2014 to 2018, realization 
of fertilizer subsidy continues to increase over time, 
from Rp 17.9 trillion in 2014 to Rp 28.8 trillion in 2017.
 Based on data on Figure 3, the time trend 
(exponential model) for the values of fertilizer 
subsidy, quantity of fertilizer subsidy, paddy 
production, and rice loss are 17.03%, 1.63%, 4.58%, and 
4.72% per annum, respectively, for the period of 2014 

to 2017. Growth rate of paddy production is 4.58% 
per annum, while the growth rate of rice loss is 4.72 
percent per annum, indicating that the rate of rice 
loss is slightly higher than that of paddy production. 
Without improvement in post-harvest technology, 
rice loss tends to increase slightly higher than its 
production growth.  
 Growth rate of the quantity of fertilizer subsidy 
is greater than the rate of fertilizer subsidy value, 
1.63% compared to 17.03%. This indicating that the 
prices of subsidized fertilizers increase over time, 
its net increase is about 15.40% per annum. Similar 
comparison shows that the rate of rice loss (4.72%) 
is also significantly higher than that of the quantity 
of subsidized fertilizer (1.63%) and that of paddy 
production (4.58%), which implies that increase 
in the quantity of subsidized fertilizer does not 
reduce the level of postharvest rice losses. Simple 
regression analysis with limited data also indicated 
that rice loss has positive relationship with paddy 
production, quantity of subsidized fertilizer, as well 
as value of fertilizer subsidy. These results were 
due to the method of government subsidy provided 
to the farmers, which was fixed at Rp 2,000 per kg 
and to stabilize price of fertilizer over time, though 
inflation of supporting activity in fertilizer subsidy 
such as labor cost and transportation cost continued 
to increase.

Year

2014
2015
2016
2017
2018
Correction factor of shrinkage during distribution is 1.61%
Correction factor of MDP converted into rice is 62.74%

Table 9. Estimated MDP and rice losses in distribution process and total rice available for consumption in Indonesia, 2014-
2018 

Net MDP after 
milling process 
(million ton) (1)

MDP loss in distribution 
process (million ton) 

(2) = (1) * 1.61%

Rice loss in distribution 
process (million ton)

(3) = (2) * 62.74%

60.81 
68.20 
71.77 
73.40 
 75.11 

0.98 
 1.10 
 1.16 
 1.18 
1.21 

0.61 
0.69 
0.73 
0.74 
0.76 

59.83 
 67.10 
70.62 
72.22 
73.90 

37.54
42.10
44.31
45.31
46.36

Net MDP after  
distribution process 

(million ton)
(4) = (1) - (2)

Net rice available 
for consumption

(million ton)
(5) = (4) * 62.74%

Table 10. Estimated rice loss per capita due to distribution process in Indonesia, 2014-2018 
Year

2014
2015
2016
2017
2018

Amount of rice loss 
(million ton)

Population 
(million people)*

Rice loss Per year 
(kg/cap/year)

59.83
67.10
70.62
72.22
73.90

252.16
255.46
258.71
261.89
265.02

2.44
2.70
2.80
2.83
2.86

6.67
7.39
7.68
7.76
7.84

Rice loss per day 
(g/cap/year)

*Source: BPS 2020
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4. Discussion

There are some approaches to increase food 
availability, namely: i) increase production through 
area expansion; ii) increase productivity per unit area 
through intensification (defined here as increased 
amounts of inputs per unit area); iii) reduce food 
loss and wastage from the field to the fork; and iv) 
increase cropping intensity i.e., using the same land 
to produce more than one crop a year (Khader et al. 
2019). Postharvest technology and the combination 
of the use of postharvest equipment highly affect 
yield loss. Iswari (2012) conducted inventory to 
assess the impact of postharvest technology applied 
on the paddy yield obtained related to the crop yield 
shrinkage.

The types of technologies applied in postharvest 
processes affect the amount of paddy/rice loss. 
Based on Table 11, the simple technology applied 
by farmers generated the highest shrinkage value, 
amounted to 21%. The technology was really simple 
as they used sickle, performed paddy threshing 
manually or by applying manual threshing system, 
and conducted conventional drying and milling. 
The second highest shrinkage value of 19.33% was 
obtained by using postharvest technology that has 
applied mechanization, i.e. the use of pedal thresher 

in paddy threshing. Less shrinkage of 13% was found 
when applying advanced postharvest technology. 
Farmers used reaper in harvesting, power thresher 
in threshing, and flat-bed drier in drying. They 
also used modified milling. At the next level, more 
advanced mechanization technology was applied 
and resulted in only 6.6% of shrinkage. Hence, based 
on this illustration, better technology leads to lower 
shrinkage.

In this study, the package of technology to be 
applied by farmers included the use of serrated 
sickle in harvesting, power thresher in threshing, 
and flatbed dryer in drying. Milling was done using 
conventional rice miller, and distribution loss was 
estimated using the method established by Bulog. 
With these technology in paddy postharvest system, 
the total milled dry paddy (MDP) loss reached 
16.3%, which is equivalent to 11.02 million ton of 
MDP losses in 2014, and 12.97 million ton of MDP 
losses in 2018. In term of rice loss, it varies from 
6.91 million ton in 2014 and 8.14 million ton in 2018. 
These figures represent significant large amount of 
paddy/rice losses in Indonesia. Post-harvest loss of 
paddy in other countries are lower than Indonesia.  
Post-harvest loss in Sri Lanka is 12%, Thailand 14.6%, 
Bangladesh 13.2%, and Nepal 16% (Khan 2010).

Figure 3. The value of fertilizer subsidy, total number fertilizer distribution, total rice production and total rice loss in 
Indonesia, 2014-2018 

Subsidize fertilizer value 
(Rp trillion)

Subsidize fertilizer 
quantity (million tons)

Rice production 
(million tons)

2014 2015 2016 2017

Rice loss (million 
tons)

17.9
20.4

26.9 28.8

88.88 8.89 9.20 9.27

70.85

75.40

11.02 11.78 12.40 12.68

81.15
79.35



HAYATI J Biosci                                                                                                                                                                     81
Vol. 28 No. 1, January 2021

The growth rate of fertilizer subsidy value was 
found to be higher than those of fertilizer quantity and 
rice loss. The growth rate of rice loss paralleled with 
the increasing growth of rice production. Increase 
in fertilizer quantity have positive relationship with 
both rice production and rice loss. The data indicated 
that the growth fertilizer subsidy value is much 
greater of fertilizer quantity, paddy production, and 
paddy/rice loss, indicating that the fertilizer subsidy 
has not been effective in reducing paddy/rice loss. 

Hence, government should consider the subsidy 
pattern since increase in fertilizer subsidy does not 
only increase the paddy production, but also increase 
the paddy/rice loss. This condition is similar to the 
results research of Begum et al. (2012), which stated 
that the postharvest paddy losses were positively and 
significantly conditioned by total production of rice.  
In macro level, the Bangladesh Agricultural Research 
Institute (BARI) showed that the total preventable 
post-harvest losses of food grains at 12-15 percent 
of the total production, which is equivalent to 4.15 to 
5.19 million metric tons.  

Government in many countries have implemented 
many policies to reduce food loss. In Indonesia, as in 
others countries, technology plays important role 
in affecting postharvest loss of paddy. On the other 
hand, increase in government subsidy has not been 
effective in reducing paddy/rice postharvest loss. 
Therefore, the government should find out alternative 
farmers’ assistance program besides subsidy of 
fertilizer. In this case, the government should provide 
a specific program (policy) to improve postharvest 
technology adopted by the farmers, since better 
technologies to reduce postharvest loss are available, 
but have not implemented by the farmers. These 
could include the use of combined harvester, flat bed 
drier for drying, and technology in rice milling. The 
government should also facilitate the farmers to be 
able to adopt those technologies.

Considering that efforts to increase rice 
productivity are increasingly difficult, efforts to 
suppress or reduce the rate of paddy or rice loss 
must be prioritized in order to meet the increasing 
demands for food (rice). The agricultural production 

Table 11. Various models of postharvest processing and its shrinkage value

Model A: Purwandaria et al. (1994); B, C, D: Thahjohutomo (2008); E: Mix 

Model
A

B

C

D

E

Activities
Harvesting with traditional sickle 

Manual threshing with rack
Drying in the floor
Conventional milling
Others
Shrinkage A

Harvesting with jagged sickle 
Threshing with pedal thresher
Drying in the floor
Conventional milling
Others
Shrinkage B

Harvest with reaper machine
Threshing with power thresher
Drying in flat bed dryer
Milling with modification I
Others
Shrinkage C

Harvest with paddy mower
Threshing with power tresher
Drying in flat bed dryer
Milling with modification I
Others
Shrinkage D

Harvest with combine harvester
Drying in flat bed dryer
Milling with modification I
Others
Shrinkage E

Shrinkage value (%)
2.19 
1.61 

21.09 
7.80 
4.75 
2.98 
2.19 
1.61 

19.33 
6.00 
1.90 
2.30 
1.19 
1.61 

13.00 
2.00 
1.90 
2.30 
0.19 
1.61 
8.00 
2.50 
2.30 
0.19 
1.61 
6.60 
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has the potential to be increased if the available 
lands can be utilized optimally (Syaukat et al. 2019). 
To meet this objective, Government of Indonesia 
should have a specific policy in reducing foodloss. 
Implementation of the types of technologies of rice 
postharvest systems have critical factors. Among 
the postharvest critical stages, harvesting, drying 
and distribution are especially important, because 
between 10-40% of the food that is grown never 
reaches the market or a consumer’s plate (Saba and 
Ibrahim 2018).

An illustration of the integrated efforts to reduce 
of food loss can be seen in Canada. In 2016, the 
National Zero Waste Council prepared strategies to 
reduce food loss and waste in Canada. The strategy 
was built around three pillars: national, provincial 
and local policy changes; innovation in technology 
and community infrastructure; and behavior change 
throughout the supply chain. The actions under each 
pillar are combined to tackle food waste challenges, 
from post-farm to the consumer.   

In Tanzania, post-harvest losses is estimated to 
be 30-40% for cereals and even higher for perishable 
crops. As a response to this situation, Ministry of 
Agriculture in Tanzania, in collaboration with other 
stakeholders developed the National Post-harvest 
Management Strategy (NPHMS). This institution 
implemented over a ten-year period and focused 
on certain food crops, particularly cereals, legumes, 
fruits and vegetables, roots and tubers and edible 
oil crops. The strategy intends to provide significant 
interventions that will reduce post-harvest losses 
and potentially offset this food deficit.
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