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- Abstract : ) :
Purpose:The study is conducted to determine the relative efficiency of resource use in rice ‘Boro’
production in Gopalganj Sadar Upazila of Bangladesh on the basis of primary data.
Design/methodology/approach : Data has been collected from 80 rice farmers using systematic
random sampling. This paper examines the inter-resource use efficiency of rice production and for
analysis both Ordinary Least Square and Maximum Likelihood Estimators is used 1o estimate
output elasticity of resources used in production function. Again, value of marginal product of
different variables is used to estimate the resource use efficiency and relative efficiency of the input
used. Land, labor, fertilizer, pesticide, seed and irrigation are considered as independeitt variables
while output is treated as dependent variable. '
Findings: The result indicates that only pesticide is being underutilized, whereas, land, labor,
fertilizer, seed and irrigation are heing over utilized. It is found Srom analysis that there is a
probability of increase in output if the farmers reduce to some extent of those resonrces which are
“now being over utilizing. Any increase in use of pesticide may positively affecr the production of
rice. It is also found that none of the resources is efficiently utilized but seed is relatively efficient
in utilization. '
Practical implications: This research can be used by the researchers who are interested in
productivity analysis and can be helpfil for policy makers in increasing the amount of rice

- praduction without increasing amount of cultivatable fand and efficient utilization of the existing
resources. :
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Background : o - : S P
Bangladesh is'a small country which is burdened with a large namber of populations, and the size is approximately -

- 148.69 million (World Bank, 2011). Agriculturé is the most important occupation and ricé is the staple food of its

inhabitants. Rice is one of the important agricuitural crops, which contributes a significant proportion of the food

- supply in Bangladesh. Bangladesh is the fourth largest producer 61’ rice (FAOSTAT, 2012) and third largest (FAPRI,

2009) consumer of rice in the world. It plays an important role in' socioeconomic «development of its inhabitants. It
contributes '20.0F percent to total Gross Domestic Product (GDP) of Bangladesh economy. Among the total labor
force, 47.30 percent is engaged in agriculture whereas 17.64 percent in industry and 35.06 percent is employed in the
service sector (BBS, 2012). In addition, the practi¢e of agriculture is being continued to increase in recent years with

the structural adjustment of the Bangladesh economy. The farmers typically produce to satisfy household food
requirements-or make a profit or both. If ihe farmer produces agro-product for household consumption, then he tries to
produce at an optimum level with his effort. If the farmer produces for the market, then the ¢ost of production and the
proceeds accruable to the farmer’s effort becomes a significant measure of performance. Either of the two objectives of
production requires efficient use of resources. Rice production is carried out with certain inputs or resources which
enhance its productivity. The amount to which this productivity can be increased by these inputs depends on how the

~inputs are used. For instance, when a piece of land is being cultivated, its productivity depends on the resources that

are used in it or more precisely on how these resources are being applied. Efficient use of resources has to accomplish
with the amount to be used to the land in terms of quantities and their corresponding prices.
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That is to say the inputs must be used in that quantities which would provide the optimum output and at the same
time costs involved in using them must be as low as possible. Hence, when the best resource is used in their
optimum quantities and at the minimum possible cost of production of a certain product, then efficient use of
resources can be achieved (Nimoh et al., 2012). To cope with the predominant means of poverty and unemployment
in Bangladesh, efficiency in resource use is a prerequisite for optlmal farm production. Inefficiency in resource use,
can distort food availability and food security.

Statement of the Problem ‘
Bangladesh agriculture is dominated by rice production already operating at her Jand frontier and has no scope of

- increasing the supply of Jand to meet the growing demand. To meet up the additional demand, the country imports

rice every year and in 2009-2010 the country had to import 0.087 million metric ton of rice. The expansion of crop
area was the major source of production growth till 1980s, had exhausted and the area under rice had been started to
decline. Again, the farmer of Bangladesh cannot use the resource available for rice production efficiently (Husain et
al., 2001} According to Ali and Chaudhry (1990) there would be two possibilities to increase the rice yield and
these comprised of efficient use of available resources ‘and increase the area for rice cultivation. Moreover, if
efficient use of inputs along with advanced technology has been provided then the productivity may increase. As a
matter of fact that it is not possible to ircrease the supply of land, it is needed to use the existing resources
efficiently. It is widely realized that efficiency is at the heart of agricubtural production. That is why the scope of

- agricultural prOducribn can be expanded and sustained by farmers through efficient use of resources (Udoh, 2000). -

At this stage, the authors have tried to find out the main causes behind the inefficiency in resource use and
recoinmend some necessary steps to increase prodiction without using extra land but using scdrce resources
efficiently. Now a day, resource use efficiency in agricultural production is a major concern th’lt s why this research

concentrates on finding the rclatwe efﬁ<:1ency of the 1esources that are used in rice production. .

' Objective of the Study

To examine the inter resource use 6ff1(:1ency of rice productlon

.Research Questions

i. How efficiently the resources are utilized by the farmers?
ii.  What returns to scale do the farmers enjoy in the qtudy area?

Scope of the Study - ' :
‘As- Bangladesh is a low resource based economy’ thh huce populatlon the farmers hwe to. use thc existing
resources efficiently. This study assesses how efficiently ;he resources are utilized by the farmers. Researcher_s try to

‘determine those factors that influence inefficiencies in the utilization of those scarce resources -in Boro rice

production. It will help to raise amount of rice production without increasing amount of cultivable land and efficient
utilization of the existing resources.

Review of. theratures :
Efficiency in general, describes the extent to whxch tlme effort or cost is well used for the intended task or purpose

Efficiency is the ability to produce at a given level of output at lowest cost (Farrell, 1957). Economic efficiency can

be defined as the increase in output from the given level of conventional inputs using the existing technologies in a
cost effective way (Grabowski, 1985; Shapiro and Miiller, 1977). Three types of efficiency are identified in the

‘Hterature, namely technical efficiency, allocative efficiency and. overall or economic efficiency (Farrell, 1957;

Olayide and Heady, 1982). Technical efficiency is the ability of a farm to produce a given level of output with a
minimum quantity of inputs under a given technology. Allocative efficiency is a measure of the degree of success in
achieving the best combination of different inputs in producing a specific level of output considering the relative

. prices of these inputs. Economic efficiency is a product of technical and allocative efficiency (Olayide and Heady,
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1}? ' _ 1982). In one sense, the efficiency of a farm is its success in producing as large amount of output as possible from
of ; given set of inputs. Nimoh et al. {2012) have used Cobb-Douglass production function to estimate the coefficients of
ot the various variables and Marginal Physical Product (MPP), Marginal Value Product (MVP) and allocative
. : - efficiency index used to estimate the efficiency of resource use in their study at'Ghana. The regression results
’ showed that the farmers were in the second stage of production, which is, decreasing returns to scale. Efficiency
computation indicated that land, fertilizer and seed were being underutilized and labor and chemicals being highly
over utilized. Ominyi (2012) assesses resource use efficiency using Maximum Likelihood Estimation (MLE). The
of 3 author has shown that all estimated coefficicnts among various farm operation indicates have positive sign which
s implies that an increased quantity of inputs would increase the output of rice. The results obtajned from the
D inefticiency model indicates that the resource use in rice production in the study area was not fully utilized in all the
o categories of farms examined, although farmers were generally relatively efficient, they still have room to increase
ot the efficiency of their farming activities. The technical returns to scales measured by the sum of the elasticity of all
d significant factors have showed that small and large scale exhibited increasing return to scale while medium scale
i _ farms demonstrated decreasing return to scale, but for pooled observation it depicts constant return to scale. The
a study recommended that farm inputs should be made available to farmers at highly subsidized rates and makes them
. i available timely, through adequate supply and efficient distribution. Again, high yield with efficient use of resources
;f is accompanied by less intrinsic valuation, large input costs and environmental sustainability (Pretty et al., 2000;
), Keating et al., 2010). A lot of research has been carried out on relative resource use efficiency. Tijani et al. (2010)
d has found that resources such as fertilizer, hired labor and rented land were under-utilized. The sum of elasticity’s of .
o production indicates that there is increasing return to scale. It suggested that farmers should be advised to increase
jh use of rented land, improved rice seed, fertilizer, hired and mechanical labors and chemicals. They should be
' encouraged to keenly participate in adult education and extension programme to acquire knowledge on how to use
their farm resources efficiently in rice production. Tt revealed that fertilizer, labor and land were being used
inefficiently hence below optimum econemic level (Sani et al., 2010). This was attested by the high ratios of
*MVP/MFC of all the variables. For optimum respurce allocation to fertilizer, labor and land about 86 percent,.83.3
" percent dand 69 percent increase in MVP is required le‘;pecnvely The (.S[lm'lted elast1c1ty of production summed up-
(o 0.815 meaning decreasing return to sea!c
The resource tse efﬁciency could not be ach-i-eved without better arrangements of farming, extension of services and
government intervention.. The fixed land frontier is the main reasons for the problems in crops farming. Without
o advanced farming, farmers could not achieve the optimum level of production. The land tenure system and limited
t; knowledge of the farmers regarding farming in the rural parts of developing counm_es also adds problems to
S ‘ihefficient resource use in farming. As the farmers are-not well educated, they don’t know the better utilization of
ot their scarce resources. Therefore, the researchers concentrate on measuring relative efficiency of the resources by
including variable namely ‘irrigation cost, lund size, labor, fertilizer, pesticide/insecticide, and seeds for rice
production in the study area using Cobb-Douglas production function and Maximum Likelihood Estimation based
' on collected data from the study area.
:;' Methodology and Them etical Fr. amework
a Gopalganj Sadar Upazila of Gopalganj district has been selected for the study purpose where many of 1ural
o households engage in agricultural activities. There are 21 unions in the study area and Jalalabad Union has been
7: ‘ selected purposively because most of the farmers in the area are engaged in rice cultivation.
if: There are 11 villages in this union. Among them, 4 villages are randomly selected. Under this upazila, total farm
e holding is 38707, owner holding is 39631, owner cum tenant is 18423 and tenant holding is 5783. As specifically

how many people are engaged in paddy cultivation is treated as the population for this study. These villages those
are taken randomly are namely, Borfa, Chutofa, Ischakhali, and Dhalaitala. Farmers cultivating Boro rice as main
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crop in the study area are considered as population. To accomplish the research paper, 80 rice producing farmers
who have their own land have been considered. By using systematic random sampling technique 20 farmers are
selected from each village. Data have been collected through interview schedule method, which is asked and filled
with the interviews in a face-to-face interview situation. For this purpose, a questionnaire has prepared. Secondary
data have been taken from selected published books, journals, annual economic reports, the ministry of agriculture
website; Bangladesh Bureau of Statistics and selected working papers. In Bangladesh, rice is grown in three distinct
seasons: Bore (post-monsoon rice) from January to June, Aus (pre-monsoon rice} from April to August, and Aman
{(monsoon rice) from August to December. Of the three types of rice, Boro rice alone contributes about 55 percent of
total food grains and also highest in productivity (3.84 Metric Ton/per hectare) compared to Auws rice (1.76 MT per
hectare) or Aman rice

Table 1; Variables Used in the Study

Explanator .- o Expected Unit of Literature
Viriéblesy Description of Variables gign Measurement Reference
X, '  Land size + in bigha Ominyi (2012)
Xz Labor + "in man days {Sani et al., 2010)
X3 Fertilizer + kg/bigha {Tijani et al., 2010)
Xy Pesticide/insecticide + liters/bigha (Nimoh et  al,
. : : 2012)
X Seeds + kg/bigha (Sani et al., 2010)
Y X Irrigation cost BDT/bigha (Nimoh et al.,
' o 2012) ‘
Dependent Description of Variable Unit of Literature
~Variable R "1 Measurement Reference
Sy - Output Maund/bigha (Tijani et al., 2010)°

. .SOLii:Cé: Authdrs’ Compilation, 2014 :

(2.16 MT per hectare). However; the’ average rice yield in Bangladesh was 2.81 tons/hectare in 2008-2009 (BBS,
2012) which is' much lower comphréd to those of other ‘Asian countries such as China, South Korea, Indonesia;
Japari.-and ‘Vietnam. As Boro rice supporting more than others and it is cultivated as huge amount as it can change
the present condition of food deficit. Therefore, the researchers have selected Boro rice and those farmers who are
cultivating Bora rice. - c Ry - S

Output variation is caused by mainly fluctuations in inputs, inefficiency in resource use and random shocks. They
articulate that contribution of inputs can be captured through a production function specification and variation in-

outpit due to technical inefficiency and random shocks can be decomposed through ' stochastic production
(parametric approach) frontier approach (Abedullah et al., 2007). ‘ :

In Cobb-Douglas production function total output regarded as dependent variable and other six variables (land size,
labor, fertilizer, pesticide/insecticide, seeds, and irrigation cost) are considered as independent variablé shown in

" Table 1. Where, output is measured in maund, land in bigha and labor in man-day. On the other hand, fertilizer,

pesticide and seed are measured iri kg but irrigation is measured in Bangladeshi Taka {(BDT) expend in a season.
The Empirical Model: Now the empirical model of the logarithmic form of the estimated Cobb-Douglas production

function is given as below:

InY = B + By InXy + ByinX; + f3InK g+ BalnX oo B nXs + BelnXgr u;
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ed _ Where, Y = Total output of rice of the farm (maund)
ry XI = Land size (bigha)
re = Total labor used in crop productlon (no. ofman days)
ct X3 Fertilizer used (kg)
- X4 = Pesticide/insecticide used (liters)
of Xs=Quantity of seeds used in cultivation (kg)
er X = Irrigation cost (In taka)
\ u; = Error terms
! fiz= Intercept
51 —¢ = Coefficients to be estimated
1 Returns to Scale =35
) Ay
- . Elasticity (‘2 = =5
1 i L. éint ¥ _ ¥
Marginal Productwnty {(MPX ) =———x—= x>
] GinX] X X
] MPX = e, x
i _‘ Value of Ma: ginal Product (VMPx) MPy x Py
| - Where, Py = Mean price of the output
Resource use efficiency r = VMPy/MFCy = 1
| Where, MFCy = Marginal factor cost of input X
The prevailing market price of inputs is used as the marginal factor cost (MFC).
| Where, If r = |, implies the resource is being efficiently utifized
I > it shows that the resources is being underutilized and increasing the rate of use will raise efficiency.
} ~If r<l, it means the resource is over utilized, hence decteasing the quantity of that resource will increase
c cfhcmnq
S,
1, - Socio-economic Status of Rice Farmers
ge . . ' o . I
:;e Age-Sex Distribution: Age ts the important influential factor for agro product cultivation as well s rice cultivation.
Older farmers are less enérgetic than younger in farming activities. Male workers are able to work more and
complicated work than their counier part. Hence, age and sex structure of the 1cspondent is vital {or the study.
ey o
in Table 2: Age-Sex Distribution of the Farmers
0 + Age Frequency (Year) Number Male Percent
0-19 - - -
20-29 5 : 15 18.75
e, .
in 30-39 27 27 3375
T, 40-49 25 25 31.25
© 30-59 , 11 1i 13.75
on 60- Above 2 2 2.5
Source: Author’s Calculation Based on Field Survey, 2014
From the Table 2 it is clear that participation by the farmer in rice cultivation of age group 30-39 is mentionable.
Around 33.75 percent of the respondents are from that group. It indicates that around [8.75 percent of the
36
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respondent from age group 20-29, around 31.25 percent of the respondent from 40-49 age group, around 13.75
percent of the farmer from the age group 50-59 and only 2.5 percent are form 60 and above age group. The entire
respondents are male, as there is no female worker working in the rice cultivation in the study area.

Educational Status: Education is one of the most important variables of sacio-economic development and
efficiency. If the farmers are educated and trained enough then they will be able to apply modern technologies in the

cultivation of agro products. Thus, they can attain efficiency at their resource utilization for rice cultivation.

Table 3: Educational Status of the Farmers

Category Year of Schooling Frequency Percent
Iiliterate 0 12 13
Primary 0-5 19 23.75
Secondary 6-10 - 43 53.75
Higher Secondary 11-12 4 5
Graduate 13-16 2 2.5
Total - 80 100

Source: Author’s Calcu]ation Based on Field Survey, 2014

Table 3 depicts that most of the respondents of the study are about to complete or at least attend secondary school.
The secondary group consists of 43 respondents; on the other hand, 15 percent farmers from the total have no formal
cducation. However, 19 (23.75 percent) respondents have primary education only; along with this 4 respondents (5
percent) have gone through higher secondary education. HMigher educated people are also present there and their
number is 2 {2.5 percent), which is very low, B _ -

Farming Experience: Framing cxperience works as an indicator of efficiency and expertise. We know that division

of labor Lielps a-warker (o produce more than what hé was producing before. Performing the same {ask again and

again the worker prove himself as an experienced and ellicient one.

Table 4: Farming cxperience of the Farmers

Farming experience (Year) . Frequency percent
09 27 ‘ : 33.75
10-19 _ _ 3t . 3875
20-29 13 ) 16.25
30-40 9 B 11.25
Total 80 Co 100

L
Source: Author’s Calculation Based on Field Survey, 2014 -

From the Table 4, it is seen that 33.75 percent households have the farming experience of O year to 9 years while
38.75 percent have the experience of 10 years t 19 years, 16.25 percent have 20 years (o 29 years and 11.25 percent
have the farming ekperienced between 30 to 40 years.

Ownership Pattern of the Land: The researchers have found from the field survey that all the households live on
their own land. This study is focusing those households who are working on their own land.

Types of Farm Household: Land size is one of the most significant farm specific characteristics in the field of
agricultural economics. The researchers divide farm households into four categories on the basis of size of the
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cultivable land. The categories along with land size are: marginal farm households are regarded whose land size is
(<0.5 acres or 0-1.5 bigha), small farm households (0.5< to<1.67 acres or 1.5 to 5 bigha), medium farm‘houscholds
{1.67< to =5 acres or 5-15 bigha), and large farm households (5+ acres or over 15 bigha)

Table 5: Types of Farm I-iouseho]d

Tgsz:;f)i;m Land Size (in acres and bigha) .Freqqency percent
Marginal {<0.5 acres or 0 t01.5 bigha) 25 _ 31.25
Small (0.5 to <1.67 acres or 1.5 105 45 56.25
) bigha) ' ,
Medium " (1.67<to <5 acres or 3 to 15 bigha) ‘ 8 10.00
Large | (54 acres or over 15 bigha) 2 ' 2.5
Total 80 100

Source: Author’s Calculation Based on Field Survey, 2014

Table 5 shows that among 80 households, 25 respondents are marginal farmers, 45 respondents are small farmers,
and 8 respondents are medium farmers. From the survey the researchers have found that only 2 rice farmers are
regarded as.large farm houscholds. Thus, small farm households are dominant in the study area.

Use of Labor: Labor is one of the factors of production and it is the main element of agricultural preduction in

Bangladesh. Labor is available und cheap compared to other inputs in the country. Table 7 shows the Jabor used in
man day per bigha in rice cuitivation, ' : ‘ -

Cutput Prodiced: Oulpnt is the ultimate goal of production activity. Farmers try 1o maximize their output with the
fimited resources available to them. The outputs of the respondents of the study are shown in/Table 6 and it is seen
that most of the furms output lies in 24-28 maund/bigha, whereas 6.25 pereent farms output are berween 13-18

“maund, 23.75 percent are between 19-23 maund, 22.5 pervent are between 29-33 maund and onty 8.75 percent of the

farms output are between 34-38 maund/bigha.

Table 6: Farm Qutput - o

Output tnmﬁnd/bighﬂ Frequency : Percent
1318 : 5 - 6.25
19-23 ' 19 23.75

24-28 31 38.75

2933 18 : 225

34-38 7 - 8.5

Total 80 100

Source: Author’s Calculation Based on Field Survey, 2014

Fertilizer Use: Rice farmers have two distinctive periods for fertilizing their crops pre-flood and post-flood.
Spreading is done by water movement and during land preparation. Inorganic fertilizers are hand-spread and where
essential, incorporated by harrowing. :

Pesticides Use: The increased pressure to maintain high level of rice production for consumption has resulted in
increased use of pesticides on rice fields. Pesticide has contributed significantly to the progress towards the food
self-sufficiency in Bangladesh through increasing total output by protecting green leaf.
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Types of Seed: To mitigate food deficiency problem from Bangladesh it is currying needed to increase the
production of foodstuff as well as rice. Healthy rice seeds using are pre-requisites for accelerate agricultural growth
and solving food deficit problem. The researchers have found the farmers to use three types of seeds named Local,
Hybrid and High Yielding Variety (HY'V) for rice cultivation in their land.

Irrigation Cost: Modern rice farmers, such as those in Bangladesh, use irrigation to cultivate rice. In this method,
tice farmers are able to manage the flow and amount of water need to produce the rice. Irrigation insures that the
farmer will get a lot of rice and a quality grain. It has been seen from Table 7, 41.25 percent of total farmer use labor
24.28 man days per bigha to cultivate rice. Whereas, 3.75 percent farmers use 13-18 man days’ labor, 28.75 percent
farmers use labor 19-23 man days and 20 percent farmers use 29-33 labor man days per bigha. However, only 6.25
percent farmers use 34238 lubor man days per bigha. It is observed that most of the rice producers use 32.5 percent
of fertilizer within 40-49 kg/bigha at the time of rice farming. Whereas, 21.25 percent households use 20-29 kg, 27.5
percent households use 30-39 kg, 10 percent respondents use 50-59 kg and 6.25 percent rice farmers usc 60-69 kg
fertilizer/bigha.
Table 7: Inputs Utilization in Rice Production

Nﬁ:;fl?f Unit of Measurements |. Range Frequency perceint

13-18 3 3.73
19-23 23 28.75
Labor man days/bigha 24-28 33 41.25
‘ ‘ 29-33 16 20
34-38 . 5 6.25
Total - - 80 100
' 20-29 17 _ 21.25
- N . 30-39 22 275
e ' SRR 4049 26 315
Fertl}lzgr : kefbigha - - _ 50-39 3 — 10
' ' 60-69 30 6.25

. : Over 70° 2 - 25
¥ Total - - : 80 : 100
0.00-0.249 : 16 ' 20
0.250-0.499 234 . 28.75
0.500-0.740 20 25
Pesticide Ke | 0.750-0.999 5 62
1.0-1.999 10 [2.5
Over 2.0 6 7.5
Total - - 80 100
1000-1199 10 12.5
1200-1399 |- 29 36.25
Irrigation Cost BDT/bigha 1400-15%9 23 2875
1600-1799 10 12.5
1800-2000 8 10
Total - : 80 ' 100
Seed type Kg Production (maund) - -
Local 16-25 18 22.5
HYV 22-30 26 325
Hybrid 25-38 36 45
Total - . - 80 100

Source: Author’s Calculation Based on Field Survey, 2014
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Only 2.5 percent of the households use more than 70 kg fertilizers per bigha. The Table 7 expresses that 20 percent
of farm households use less than 0.249 kg pesticide in their land for rice cultivation. Most of the farmer using
pesticide falls in the group 0.250-0.499 kg. Except this, 25 percent of the households use 0.500-0.749 kg, 6.25

percent use 0.750-0.999 kg, 12.5 percent use 1.0-1.999 kg and 7.5 percent of the farmer uses over 2 kg of pesticide
in their land.

Table 7 depicts that 22.5 percent of the households are using local seeds and the production amount is 16-25
maund/bigha whereas 32.5 percent farmers are cultivating with (IYV) and they are getting 22-30 maund/bigha.
However, 45 percent of the respondents use hybrid seeds and get 25-38 maund/bigha of rice. The author has found
from the above table 7 most of the farmers (36.25) expenditure on irrigation is ranging from BDT 1200-1399/bigha.

. Conversely, only 10 percent of the farmers incur BDT 1800-2000 as frrigation cost.

Other Farm Characteristics: There are some other characteristic of the farm that influence rice production. These
factors are ownership of the farm, source of achievement of the farm, distance of the plot from house of the farmer,
distance of the market where to sell the final product, number of plots that a farmer has and amount of land that the
farmer is cultivating. :

Table 8: Farm Characteristics

Variables Category Frequency Mean Maximum Minimum
Farm inheritance 1 Yes,Ono 65,15 0.825 ‘No No
. 0.01-0.74 27
Distance of ilr(:]t)ﬁom house { T 0.75.1.49 4 105875 3 0.1
‘ Over 1.5 19
. 2-3.9 33
Distance of local market (km) 4-5.9 -.26 | . 4.55625 10 2
o . Over6 . 21
- 1-1.9 428 : : . : )
" Plot number 2-3.9 44 2.2625 12 L
Over4 - . 8 - ’ ‘ '
. (Small) 0.25-0.9 13 S B
‘Land size (bigha) = - - [ (Medium) 1-1.9 43 153875 |- 6 0.25
(Large) Over 2’ 24 ' '

From Table 8, it is clear that these factors are influencing farm’s production, From the survey, the researchers have
found that 65 farmers out of 80 get the land by inheritance and their mean is 0.825. Most of the farmers plot distance
is 0.75-1.49 kilometer from his house and the average distance is 1.06 kilometer. Distance of the local market where
the farmers sell their product is 2-3.9 kilometers from their field. Mean distance of the market from the house of the
respondents is 4.56 kilometers, whereas maximum distance is 10 kilometers but the minimum is 2 kilometers. Most
of the farmers plot number is between 2 (o 3.9 and the average is 2.26. Land size varies considerably, but most of

the farmers land is within 1-1.9 bigha which is regarded as medium in the table. However, the average size of the
farmis 1.54 bigha. ' '

Resulis and Discussion .

Inputs and Outputs, Factor Price and Market Price: From the field survey, the researchers have found that the
households are producing 26.16 maunds of boro rice per bigha on an average. The production of rice varies between
16.38 and 38 maunds/bigha with 5.41 standard deviations. Table no. 9 shows that cultivable land size is 3.22 on an
average whereas; the tand size varies from 0.25 bigha to 18 bigha with 2.68 standard deviations. Farmers employ
25.09 man-days per bigha while production of rice in one season but the amount varies from 14.2 to 44 man-days
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with 4.82 standard deviationg. The farmers use 40.15 kilograms of fertilizer per bigha on an average but the rate
goes from 20 to 75 kilograms with standard deviations of 11.95. The author quantifies the use of pesticide by 0.74
ke/bigha but the rate varies between 0.1 to 1.2 kg/bigha with 0.93 standard deviations. The houscholds use 4.90
kg/bigha of seeds on an average in their land but the rate varies between 6.5 to 16.15 kilograms with standard

deviations of 1.83.

Table 9: Qutput, Inpuis, Factor Price and Market Price

Variables Unit of N Mean S.D. Min. Max.
: Measurement
Quantity produced Maund 80 26.10 5.41 16.38 38
Land Bigha 20 3.22 2.68 0.25 18
Labor Days/bigha 80 25.09 4.82 14.2 44
Fertilizer Kilograms/bigha 80 40.15 11.95 20 75
Pesticides Kilograms/bigha 80 0.74 0.93 0.1 1.2
Seed Kilograms/bigha 80 9.90 1.83 6.5 16.15
Irrigation BDT/bigha 80 1418.51 22572 1000 2000
Costs, Factor Price and Market Price '
QOutput Price BDT/maund 80 771.81 93.52 700 850
Land BDT/bigha/scason | 80 |  1369.39 255.67 800 2000
Preparation
Labor BDT/days 80 284.31 34.21 200 350
Fertilizer BDT/kilograms 80| .  21.68 197 17.5 27
Pesti¢ides BDT/kilograms * -~ | 80 | . - 1762.38 133,93 1430. 2250
" Seed BDT/kilograms 80 I 59.88 16.39 30 80

Source: Author’s Calculation Based on Field Survey, 2014 _
N.B.: N = Observation, S.D. = Standard Deviation, Min. = Minimum, Max. = Maximum -

. Farmiers-incurred BDT 1418.51/bigha with the standard deviation 225.72 ke/bigha. The maximum amount of
‘expenditure according to field -survey on irrigation is approximately BDT 2000/bigha, while, the minimum
expenditure is BDT 1000/bigha. T

Measurement of Efficiency Using OLS and MLE: The authors go through some tests to choose the appropriate
specification of the production function for measuring relative efficiency of resources. The results of this testing
“support Maximum Likelihood Estimator as the result shows that error terms are not normally distributed. The OLS
production function has some lacking as efficient estimator and OLS estimator requires the normally distributed
data. The Maximum Likelihood Estimation (MLE) shows the best practiced performance that is efficient use of
"input. Therefore, the authors have used both the Maximum Likelihood Estimation (MLE) and Ordinary Least

Squares (OLS) to analyze the production function for checking robustness and measuring the factor use efficiency. .

The statistics of Log Likelihood Ratio is statistically significant at 5 percent level which is an indicator of
inefficiency (see table 9) in the model. Moreover, the variance of one sided error term Ino®, (variance of inefficiency
term) is significant at 1 percent level of significance but the variance of two sided error term Ing®, (variance of error
terra) is not statistically significant. These results indicate the presence of inefficiency in the model. The authors
show the values of OLS and MLE estimates of the parameters of Cobb-Douglas praduction function in the table 10.
The value of R? from OLS is 0.28 which indicates. that about 28 percent of the variation in rice cultivation is
explained by the variation of inputs for the study area. Both OLS and MLE estimation gives the similar result that,
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land gives negative sign though the value of OLS is not statistically significant. On the other hand, the co-efficient
MLE is significant at 1 percent level which implies that any positive change (increase in land of land compared to
other input) in land will decrease the level of production, moreover Ominyi (2012) have found that land giving the
similar result in his research. The regression co-efficient of both the estimator for labor shows negative sign which is
contradictory to the findings of Sani et al. (2010) where they have found positive result between production amount
and labor used. The result of OLS shows that if the household increases labor by 1 percent then this will let in output
to decrease by 0.4 percent which is significant at 5 percent level and MLE result shows the output decrease by 0.07
percent which is significant at 1 percent level if other things remain constant. .

Table 10: OLS and Stochastic Frontier

Co-efficient of fertilizer from OLS estimation is not

istically sienifi " s Variables ' Cobb-Douglas
stauhtu?a y signi icant, Mmeoyer, the co-efficient of Dependent variable: La(outpun) ) )
MLE is showing the same sign that are 1 percent
. . L . . OLS MLE
increase in fertilizer use induced 0.59 percent decrease — vow
in output heiding other factors constant which is | 10 (Land in Bigha) -0.16 -0.19%%*
statistically significant at | percent level. The authors (0.10) | (6.31e-06)
finding is contradictory with the finding of Tijani et al. | In (labor per man-day) -0.44%% | 007 1%%*

(2010). OLS estimator showing negative result of

{0.18) | (4.08e-05)
pestictde use and output but the MLE shows positive

In (Fertillizer/kg) _ -0.26 -0.59% %%

sign. C

(0.23) | (5.56e-05)
MLE result shows 1 percent increase in pesticide would | In (Pesticide/ke) 0.019 | 0.016%*F
increase the output by 0.016 percent. Same result has {0.28) | (5.81e-05)
found by Nimeh et al. (2012), when he used QLS In (Seed/kg) 0.2 ] %% 0.14%%%

regression [or pesticide use. (0.06) | (1.60¢.05)

The value of both OLS and MLE indicate that if the | In (Irrigation/BDT) : o5 07

- aricunt of.seed use for cultivation is. increased then: , " (0.12) | 2.70e-05)

output will -also increase considering all other factors

Vi : - ne cons . _ Constant o ) i G.59%* 5.1 3%
remaining same’ which is significant at 1" percent level.

Both OLS and-MLE estimators: have given the same.:-

_ _ (2.57) | {0.000516)
results. These estimators have been showing that land V?‘rian@e"P_ﬂTﬂmﬂer: ' i

gives negative. sign but the value of OLS is not | Ino’, - -37.34
statistically significant. On the other hand, the value of (288.8)
MLE is significant at 1 percent level of significance | |pg? - - 2.3k
which implies that any positive change in irrigation cost -~ (0.15)
will increase the level of production; moreover Nimoh et — , —— —
al. (2012) have found land giving the same result in his Log Likelihood Ratio B 2113
reseaich. : N . 80 - 80
R 0.28 -

< 0.10,"p<0.05, " p< 0.01°
Source: Authors Calculatinon Based on Field Survey, 2014

Estimation of Relative Efficiency: Table 11 shows the calculation of efficiency of resources vsed in the study area.
Factor price is determined by the prevailing market price. Marginal Productivity (MP) and Value of Marginal
Product (VMP) for land, labar and fertilizer is negative. Whereas, the value of MP and VMP of pesticide, seed and
irrigation cost are positive. Table 12 shows the relative efficiency of the resource use of the household and the
present scenario of resource use pattern. The result shows that the ratio of value of Marginal Product of land
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(VMPX,) to Marginaf Factor Cost of Land (MFCX,) is ~0.88 (less than one) implies that land is over utilized and
any increase in land amount will decrease the total output.

Table 11: Measurement of Efficiency
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Table 12: Relative Efficiency of Resources

Resources Mp VMP | . MFC R Resources | Value of () Result
Land -0.88 Over utilization
Land | -1.535 - 1196.6 | 1359.39 -0.38
an Labor 700086 | Over utilization
Labor - 0.08 -61.76 | 7133.34 | - 0.0086 Fertilizer -0.35 Over utilization
Fertilizer | . - 0.39 -301.08 870.45 -03.35 Pesticide 3.36 Under utilization
Pesticide | 5.67 | 4377.24 | 130416 | 3.36 Seed 0.50 |  Over utilization
: Irrigation 0.0017 Over utilization
Seed 0.38 203361 59241 0.50
- Source: Author’s Calculation Based on Field-
Irrigation | 0.0032 247 | 141851 | 0.0017 Survey, 2014

Source: Author’s Calculation Based on Field Survey, 2014

Other two factors of production, labor and fertilizer are also over utilized and the value of r is -0.0086 and -0.35
respectively. Thus, Marginal returns are likely to decrease with the increase of land, labor and fertilizer. Generally,
factor market is inefficient in the underdeveloped and developing countries. The ratio of value of marginal product
(VMP) of pesticide. seed and irrigation to marginal factor cost of pesticide, seed and irrigation (MEFC) are 3.36,
'0.50 and 0.0017 respectively implies that the pesticide is underutilized. Other twa resources seed and nrigation are
over utilized as their value of 1 is less than 1. Therefore, there is possibility to increase marginal return by increasing
“the amount of pesticide. Whereas, the amount of output will decrease if seed and irrigation cost will increase. From

“ thie above-calculation and dbserving the Table 12, it can be said that resource seed is relatively cfficient in use then
‘bther resources:. None of the resources are efficiently utifized but seed is relatively efficiently utilized in the study
area. BREE :

‘Findings of the Study - i : .

“All the-farmers in the study area are male and most of them are between 30-39 age groups. More than half of the
respondent’s educational qualification is up to sccondary school level. Along with this approximately 39 percent of
“the responderits have around 10-19 years of farming experience. The researchers again found that 56 percent of the

‘ households are small scale farmers having land size 0.5<-<1:67 acres or 1.5-5 bigha. However, it is seen that on an .

average, the production of rice is 26.16 maunds per-bigha. Whereas, average labor use per bigha is 25.09 man-days
along with this fertilizer 40:15 kg, pesticides 0.74 kg, seed 9.90 kg, and irrigation cost is 1419 BDT per bigha. The
estimation of OLS production function showing that all inputs excluding seed and irrigation cost have negative
impact on production. This is because the farmers get seed in a low price and the land of this area becomes flooded

‘by natural water. Most of the cases the seeds are used in rice cultivation is produced by the farmers that is why the

cost of seed is low in this location. The cost of pesticides is high for this area. Farmers use fertilizer more than the

- actual néed and so'as the labor. Again, the MLE shows land, labor and fertilizer has negative impact and the other
have positive impact on production while OLS production function is inadequate in representing the data. It is also
suggested that there the variation of output which is caused by the presence of inefficiency in factor used in rice
production. Furthermore, the study reveals that the land, labor, fertilizer, seed and irrigation are overutilized while
pesticide is underutilized. Efficient use of fertilizer, irrigation and other inputs of production can increase output and
it is found that increased utilization of pesticide can enhance production volume of rice.

Concluding Remarks

The study shows that the resource use in rice production in the study area is not efficient in all the categories of
farms examined. This can happen due to the ignorance of the farmers or lack of proper knowledge of farming. Over
utilization of land has to be stopped as soon as possible in order to get maximum production from land. Labor
should have to be withdrawn from agro land-and transform to off-farm activity. The government should strengthen
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the local agricultural authorities so that they can provide better service to the farmers. They can supervise the input
price along with its quality, which is distributed by the dealer. Price of other inputs (pesticide, seed and irrigation)
should be reduced, so that the households can increase using these inputs. Along with this, the extension activities of
the agricultural agents should be revived so that farmers will make improved technical decision and also help in
allocating their production input effectivel y. this will make local rice a good substitute for imported ones. Non-
governmental organizations along with research institutes in cooperation with the farmers’ cooperative groups
should provide developed agricultural technologies such as improved seeds, fertilizer at reasonable rate to the
farmers.
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