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Changes in Input Costs and Returns in Paddy Production
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Introduction

Sri Lanka has been investing huge amounts of scarce resources to promote
paddy production as rice is the staple food in Sri Lanka. The construction of
inland reservoirs and irrigation infrastructures; investment in agricultural
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research,development, extension services; provision of subsidized inputs and
guaranteed price schemes are some of such investments. Approximately 70
percent of the population is living in rural areas where paddy production has
become one of the major livelihood activities. Nearly 1.8 million households
are engaged in paddy production and approximately 25 percent of the country’s
land mass is located in rural areas. These are factors that have compelled the
government to invest in paddy production (Ranaweera et. al, 2009 and CBSL,
2007).

At present, paddy production is not financially attractive despite of its national
importance. In order to make it a financially attractive venture it is necessary to
raise productivity through the enhancement of resource use efficiency. The
creation of favorable production and marketing environments is a pre-requisite
in achieving this objective. The introduction of fertilizer subsidy in one step
taken by the government and its history goes back to 1950s. Empirical evidence
shows that fertilizer subsidy has made a significant impact on paddy production
but a marginal impact on cost of production. Mere supply of subsidized inputs
will not enhance productivity and the profit margin unless it is supported by an
effective agricultural extension program (Wickramasinghe et al., 2009,
Darmpel, 1975, Henegedara, 2002, Niyarepola et. al., 2009, Nanthakumara and
Palanisamy, 2010).

World Bank (1996) stressed that Sri Lanka is facing some macroeconomic
imbalances and prices of production inputs tend to increase. When agricultural
input prices are increasing disproportionately to increases in output prices
farmers cannot exploit even the existing technology to its maximum potential.
As a result, profit margin in paddy production will shrink over time
discouraging farmers to continue. Therefore, this study attempts to analyze
input costs, yield and profits in paddy production during the period from 1979
to 2010.

Methodology

Paddy production data of Kurunegala, Kalawewa, Anuradapura and
Polonnaruwa districts during the period from 1979 to 2010 were expected to
analyze during this study. However, the district of Ampara was excluded from
analysis due to unavailability of a complete set of data pertaining to the focus
period of the study irrespective of the district’s importance to paddy production.
Relevant data were extracted from the cost of cultivation surveys conducted by
the Socio Economics and Planning Center of the Department of Agriculture.
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Where paddy production was reported in Kg per acre it was divided by 20 to
convert that to bushels per acre. Data were analyzed using descriptive methods.
Objectives of the study were to analyze the changes occurred in input use, cost
of production and the profitability.

Results and Discussion
Labor used

During the period considered in the analysis, the average amount of labor used
per acre has ranged between 40 man days in Anuradapura to 52 man days in
Kurunegala during Maha seasons. All districts except, Kurunegala have used an
average amount of labor less than 50 man days to cultivate an acre of paddy
during Maha season. The average amount of labor used during the period
considered has ranged from 39 man days in Yala season in Polonnaruwa to 49
man days in Kurunegala. In general, areas with assured irrigation water have
utilized lesser amounts of labor to cultivate an acre of paddy than the areas with
less assured irrigation water (table 1). This could be because farmers in major
irrigation schemes have to complete cultivation practices according to a time
table announced by the irrigation authorities and as a result, they might have
used more machinery in cultivating paddy.

When the wage rate during the period from 1979 to 2010was considered the
highest wage rate during Yala season was reported in Polonnaruwa while the
lowest rate was reported in Kurunegala. The highest wage rate during Maha
was reported in Kalawewa while the lowest rate was reported in Kurunegala. In
general, wage rate reported during Maha was lower than that reported during
Yala in all districts (Table 1). At the same time it is evident that the wage rage
reported in areas with assured water supply was higher than that was reported in
areas without assured water supply. That is obvious because in areas with
assured water supply (major irrigation schemes) the average size of the paddy
holding is comparatively large and farmers do cultivate the maximum possibie
extent with available water. As a result, there is high seasonal demand for
agricultural labor. It was observed that that was relatively in Kurunegala has
fluctuated in a narrow range during both seasons (Table 1). This also indicates
the fact that there has been a high demand for labor in areas with assured water
supply during both scasons.

When the whole period was considered, the per acrc average labor cost has
ranged from Rs. 6,066.00 in Kurunegala to Rs. 6,917.00 in Polonnaruwa during
Yala while the same has ranged between Rs. 5,169.00 in Polonnaruwa and Rs.
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Rs. 6,381.00 in Kalawewa during Maha. The largest gap between per acre labor
cost between two seasons was reported in Polonnaruwa. When districts were
ranked according to the ascending order of per acre labor cost incurred in Yala
seasons they are in the order of Kurunegala, Anuradapura, Kalawewa and
Polonnaruwa while the districts were ranked according to the ascending order
of per acre labor cost incurred in Aaha season they are in the order of
Polonnaruwa, Anuradapura, Kalawewa and Kurunegala (Table 1). The district
of Kurunegala has reported the lowest labor cost during Yala and it is not a
surprise because part of the paddy lands in the district are rain fed and Yala
season carries less amount of rains to this area and so the risk associated with
paddy production is relatively high.

Table I. Labor Use, Wage Rate and Labor Cost

District Season Labor use | Wage rate | Labor cost
{(Md) (Rs/Md)
Kurunegala Maha 52 111.21 6,198.98
{10.00-262.00) (816.76-13,986.02)
Yala 49 123.80 6,066.20
(13.00-667.00) (386.01-19,729.00)
Kalawewa Maha 43 148.39 6,381.42
(9.90-539.00) (1,217.43-
16,573.00)
Yala 45 150.00 6,750.07
(26.00-652.00) (1,419.66-
19,987.00)
Anuradapura Maha 40 12623 5,168.77
{12.00-601.00) (816.76-13,968.00)
Yala 43 160.86 6,916.72
(13.00-660.00) (393.79-19,773.00)
Polonnaruwa Maha 44 140.39 6,176.72
(867.56-18,424.00)
(12.00-629.00)
Yala 39 163.10 6,360.82
(16.00-676.00 (685.11-19,380.00)

*Note: Values in parentheses are the minimum and maximum values, all financial values are in nominal
terms and the averages reported are the arithmetic means of corresponding values.Source:Adopted from
SEPC (2013)

Under these circumstances resource poor farmers who are risk averters in nature
do not invest large amounts in paddy production as the production risk is high.
Situation during Maha is quiet different because the district receives the highest
rains during Maha and farmers do cultivate the maximum possible extent to
paddy during this season and invest more on production inputs such as labor.
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Based on this information it is reasonable to conclude that farmers have
employed more labor in cultivating paddy when the availability of irrigation
water is assured. In other words, farmers do invest more on production inputs
when the risk associated with paddy production is low because farmers are, in
general, risk averters.

Cost of Farm Power

During this analysis an overall average value of farm power for the period from
1979 to 2010 was computed. Cost of farm power is the payments made for the
hired machinery used in land preparation, harvesting, threshing and
transportation. Per acre average cost of farm power reported during Maha has
ranged from Rs. 2,344.00 in Polonnaruwa to Rs. 2,910.00 in Anuradapura.
When the range in power cost was considered Anuradapura and Polonnaruwa
are the districts that have reported the highest fluctuations in cost of farm power
during Maha and Yala respectively

Table 2. Per Acre Input Cost

District Season Cost of Farm Power | Cost of Material inputs Total cost Rs/Ac)
(Rs/Ac) (Rs/Ac)
Kurunegala | Maha 2,616.00 2616.00 11,432.00
(289.00-8515.00) (491.00-6,494.00) (1,285.00-33,333.00)
Yala 2,552.00 3,000.00 11,618.00
(245.00-8245.00) (64.00-382.00) (1,135.00-34,392.00)
Kalawewa Maha 2,899.00 3,150.00 12,430.00
(656.00-7,750.00) (626.00-6,774.00) (2,685.00-31,037.00)
Yala 2,859.00 3,250.00 12,859.00
(680.00-8,691.00) (456.00-7,450.00) (2,525.00-35,540.00)
Anuradapu Maha 2,910.00 2,300.00 10,379.00
ra (293.00-8,681.00) (332.00-4,861.00) (1,291.00- 34,644.00)
Yala 3,118.00 3,400.00 13,435.00
(507.00-8,811.00) (305.00-7,292.00) (1206.00- 35,750.00)
Polonnaru Maha 2,344.00 3,200.00 11,721.00
— (427.00-8,681.00) (293.00-6,695.00) (1,693.00-35,022.00)
Yala 3,297.00 3,300.00 11,055.00
(394.00-9,678.00) (444.00-6,693.00) (1,2958.00-35,198.00)

*Note: Figures in parentheses are ranges, all financial values are in nominal terms and the averages
reported are the arithmetic means Of corresponding values. Source: Adopted from SEPC(2013)

In general, the average amount spent on farm power is high in districts where
the availability of irrigation water is assured (Table 2).
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Input Cost

Material inputs include seed, fertilizers, agrochemicals etc and this cost also has
been fluctuating over time. When the period of analysis was considered, per
acre cost of inputs has ranged from Rs. 2,344.00 in Polonnaruwa to Rs.
2,910.00 in Anuradapura during Maha seasons while that has ranged between
Rs.2,552.00 in Kurunegala and Rs.3,299.00 in Polonnaruwa during Yala
seasons. This cost is comparatively smaller than the labor cost and the power
cost (Table 2). One reason for the prevalence of low input cost could be the
fertilizer subsidy.

Total Cost of Production

When per acre total cost incurred in cultivating an acre of paddy during the
period from 1979 to 2010 was considered that cost has ranged from Rs.
10,379.00 in Anuradapura to Rs. 12,430.00 in Kalawewa during Maha seasons
and from Rs. 11,618.00 in Kurunegala to Rs. 13,435.00 in Anuradapura during
Yala seasons. Kurunegala district has reported the lowest cost during both
seasons (Table 2).

As different cost components have behaved in different ways it was attempted
to identify whether there is a linear association between different components of
the cost of production and results are presented in Table 3. When the overall
situation was considered labor cost and input cost are not linearly associated
and similarly these two costs of individual seasons are also not linear
associated. Labor cost and power cost are always positively related and this
linear association is very strong. That is when farmers invest more on farm
power they also invest more on labor. Farmers have to invest on farm power
for land preparation and harvesting and threshing. If the season is a successful
one farmers have to pay high amounts for harvesting and threshing. At the same
time farmers use more labor throughout the season when the season is a
successful one. In addition to that they have to employ more labor for
harvesting and post harvest handling when the season is a successful one.
Therefore a linear association of this nature could be expected. A similar
relationship between labor cost and total cost could also be expected (Table 3).

There is no strong linear association between input cost and power cost when,
all seasons as well as Maha season were considered. However, there is a strong
linear association between input cost and power cost during Yala season. That
indicates that during Yala season if farmers invested more on material input
they also invest more on farm power. Farmers use high amounts of material
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inputs during Yala season only if the availability of irrigation water is assured,
or in other words, if the season is a successful one. At the same time, farm
power is used for land preparation at the commencement of the cultivation
season and at the end of the season to perform harvesting and post harvest
operations. Therefore, the linear association prevailing between these two cost
components is realistic.

In general, input cost and total cost are linearly related and that relationship is
very strong in Yala seasons. This is not a surprise because during Yal/a seasons,
due to uncertain availability of irrigation water farmers use material inputs
cautiously. So, if they have used more material inputs they use other inputs too
in required quantities and hence, total cost will be high.

There is a very strong linear association between power cost and total cost
regardless the cultivation season (Table 3). This is realistic because farmers
have to use more farm power for harvesting and post harvest operations when
the season is a success. Based on this information it is possible to conclude that
if farmers invest more on labor they will invest more on material inputs and
farm power as well.

Per Acre Yield and Profit

It is clear that average yield of Maha season was higher than that of the Yala
season. And that is the expected outcome because during Yala season
availability of irrigation water is relatively low. However, yield difference
between two seasons was high in Kalawewa (Table 4). Because Kalawewa is an
area with relatively well developed infrastructure and an assured supply of
irrigation water causal factors for the observed high yield gap should be studied.

Table 3. Linear Correlation Coefficients of Cost Components

Cost component Both Yala & Maha Maha Yala
Labor & Input 0.244 -0.403 0.459
Labor & Power 0.864 0.817 0.834
Labor & Total cost 0.929 0.934 0.872
Input & Power 0.246 -0.462 0.860
Input & Total cost 0.5322 -0.180 0.834
Power & total cost 0911 0.891 0.997

Source: Researcher developed (2013)

When yield fluctuations over time were examined it is clear that the highest
yield fluctuation was reported in Kalawewa during Maha seasons and in
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Anuradapura during Yala seasons. This is an unfavorable situation causes for
the observed yield ranges in areas with assured water supply should be

investigated with immediate effect because these are areas with high production
potentials.

Even though average paddy prices are not highly different among different
districts their fluctuations are different. The highest fluctuation in paddy prices
during Maha seasons was observed in Kurunegala district. Price fluctuations
during Yala seasons were high in all districts considered and the highest was
reported in Anuradapura. When per acre profit was considered the highest and

the lowest profits were reported in Anuradapura and Kurunegala respectively
(Table 4).

Time Trends in Costs and Returns

When the total period was considered labor use during Maha seasons has
increased by an average number of 43.88, 66.60, 53.41 and 62.99 in
Kurunegala, Kalawewa, Anuradapura and Polonnaruwa respectively. The time
trend in labor use during Yala seasons are 58.10, 27.89, 53.90 and 49.10
respectively in Kurunegala, Kalawewa, Anuradapura and Polonnaruwa (Table

4). The rate of growth in labor use during Maha seasons was the lowest in
Kurunegala.

Time Trend in Per Acre Paddy Yield

During the period from 1979 to 2010 the average paddy yield of Kurunegala,
Kalawewa, Anuradapura and Polonnaruwa has increased on average by 72,
72,62 and 77 bushels respectively during Maha seasons while the
corresponding values during Yala season were 61(Kurunegala), 59 (Kalawewa),
52 (Anuradapura) and 70 (Polonnaruwa). It is clear that time trend of paddy
yield during Maha was higher than that of Yala in all districts. However,
Kalawewa is the area where the largest gap in average annual increase in paddy
yield between Maha and Yala was observed (Table 4) and it is a matter that
should receive due attention because identifying reasons for such vast yield
gaps in high potential areas is important.
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Table 4. Per Acre Yield and Profit

District Season Yield (Bu/Ac) Price (Rs/Bu) Profit (Rs/Ac)
Kurunegala Maha 82 197.00 5,494.00
(61.0-105.0) (45.00-657.00)
Yala 76 208.00 5,166.00
(53.0-107.0) (40.00-6459.00)
Kalawewa Maha 92 202.00 7,688.00
(40.0-117.0) 52.0-663.00)
Yala 82 216.00 7,401.00
(59.0-111.0) (62.00-674.00)
Anuradapura Maha 82 195.00 6,239.00
(65.0-111.0) (40.00-632.00)
Yala 80 224.00 7,620.00
(50.0-122.0) (40.00-688.00)
Polonnaruwa Maha 91 192.00 6.,473.00
(55.0-122.0) (40.00-609.00)
Yala 88 212.00 7,601.00
(67.0-112.0) (40.00-664.00)

*Note: Values in parentheses are ranges, all financial values are in nominal terms and
averages are the arithmetic means of corresponding wvalues. Source: Adopted from
SEPC(2013))

Though costs and yields have increased over time at different rates per acre
nominal profit in paddy production has declined during the period from 1979 to
2010. This is the cumulative effect of low productivity, low paddy prices, sub
optimal input use and escalation of input prices. It is interesting to mention that
the magnitude of decline in average profit was large in areas with high
production potentials though these are the areas with large numbers of paddy
stores as well as paddy mills are located. This is not a favorable situation and
the reasons for this situation should be explored and remedial measures should
be taken with immediate effect.

Table 5 Time Trends in Input Use and Profit

District Season Labor(Md/year) | Yield (Bu/Year) Profit (Rs/Year)
Kurunegala Maha 43.88 72.0 -1,453.00
Yala 58.10 61.0 -1,280.00
Kalawewa Maha 66.60 72.0 -2,395.00
Yala 27.89 59.0 -4,626.00
Anuradapura Maha 53.41 62.0 -4,341.00
Yala 53.90 52.0 -5,037.00
polonnaruwa Maha 62.99 77.0 -4,518.00
Yala 49.10 70.0 -3,978.00

Source: Researcher developed (2013)
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Structure of Cost of production

Labor cost has accounted for 50 — 58 percent of per acre cost of production and
so efficient use of labor as well as labor saving technologies such as
mechanization of labor intensive operations seem to be possible solutions. Cost
of farm power has accounted for 20 — 30 percent of the total cost and the
highest input cost was reported in Polonnaruwa during Yal/a seasons. Though
the use of farm machinery is a way to reduce labor cost if rental price of
machinery is high farmers will find to replace labor with machinery (Table 5).
Because labor component includes both hired and family labor, farmer actually
pays only for hired labor and thus what farmer retains as his income is higher
than the profit that is stated in this paper. One reason for high labor cost is a
weakness in recording these data and not keeping farm records by the farmer. In
some cases farmer visit the field in the morning and attends another activity and
report the total time utilized as time used for paddy production. In order to
avoid this weakness a manageable number farm records should be maintained
with close monitoring to record daily activities instead visiting farmer at the end
of the season. When farmers were visited at the end of the season, the accuracy
of information recorded depends heavily on the memory recalling power of the
farmer. Therefore, under the prevailing conditions, it is not possible to make
very critical statements about labor cost.

Table 6. Composition of Cost of Production

District Season As a percentage of total cost
Labor Farm power | Material inputs

Kurunegala Maha 54 23 23

Yala 52 22 26
Kalawewa Maha 51 23 26

Yala 52 22 26
Anuradapura Maha 50 28 22

Yala 51 23 26
Polonnaruwa Maha 53 20 27

Yala 58 30 12

Source: Adopted from SEPC (2013)
Conclusions
Farmers have invested more on variable production inputs in areas where the

level of risk associated with paddy production is low. That is farmers do invest
more 1n paddy production when the availability of irrigation water is assured.
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However, the amount invested on variable inputs is subjected to fluctuations.
Yield fluctuation is a common phenomenon in all district considered during this
study and this is an area that should be investigated further and remedial
measure should be taken with immediate effect to minimize these fluctuations.

Paddy price is another area that is subjected to fluctuations even in the presence
of a guaranteed price. This could be due to opportunistic behavior of traders and
due to low quality products as well. These aspects should receive due attention
and such price fluctuations should be minimizes in order to motivate the
farmers as well as to attract youths to paddy production.

High yield fluctuations as well as high yield gaps were observed even in high
potential areas and thus, causal factors for the observed differences should be
studied with immediate effect and remedial measures should be introduced.

Labor cost and power cost, labor cost and total cost and power cost and total
cost are lineally related. That is when one cost component is increased the
other component will also increase. Labor and farm power are substitutable
inputs and so costs and benefits of labor intensive paddy production and that of
mechanized paddy production should be compared and farmers should be
encouraged to adopt the beneficial alternative.
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