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ABSTRACT

Central Aceh Regency is the province's largest pineapple producer. However,
pineapple farming is facing the problem of low pineapple productivity and input use
efficiency. The research aims to analyze the factors that influence the level of technical
efficiency and the allocative and economic efficiency of pineapple farming in Pegasing
District, Central Aceh Regency. The sampling process employs the stratified random
sampling method. The total sample consisted of 62 respondents. The stochastic frontier
is used. The research revealed that the production factor of land area, with a variable
coefficient value of 0.0312, seeds with a variable coefficient value of seeds of 1.0152, and
pesticides with a coefficient value of 5.6239, significantly influenced pineapple farming
production in Pegasing District. Conversely, the labor factor, with a coefficient value of
0.0408, and fertilizer, with a coefficient value of 0.1198, had an insignificant effect. The
use of inputs in pineapple farming has reached technical efficiency values, but there are
still opportunities to increase optimally. However, neither allocatively nor economically
have we achieved efficiency. The technical efficiency value for pineapple farmers was 0.80,
the allocative efficiency value reached 0.427, and the economic efficiency was 0.351.
Farmers, as actors in farming activities, need to pay attention to the use of the right
combination of inputs; economic efficiency will be obtained from the use of production
factors so that pineapple farmers' income will increase.
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INTRODUCTION

Aceh Province is in 23rd place in Indonesia in pineapple production, with
a large amount of output in Gayo Luas Regency and Central Aceh Regency.
Specifically, the Pegasing sub-district area in Central Aceh Regency is renowned
for its main product. This Pegasing pineapple garnered recognition as a superior
pineapple fruit during the National KTNA (Top Fisherman Farmer Contact)
event in Banda Aceh city in 2017. Production in 2019 reached 153,790 kg/year,
but there was a decrease in production in 2021 to reach 73,756 kg/year with a
temporary increase in land area (BPS, 2022). The challenges, especially for
smallholders, are that efficiency is still relatively low and inefficient at the farmer
level, there are still many farmers who waste money in carrying out agricultural
activities, then added to limited equipment with more modern technology, easy
access to credit and land ownership, limited farmer capital, the level of pest and
disease attacks, the use of less than optimal fertilizers and pesticides, low selling
prices during the main harvest, and an inefficient marketing chain that still
depends on other parties.

When viewed more specifically about challenges and obstacles in general,
the problems faced by pineapple farmers in Pegasing Sub-district are also in line
with the general issues that are still a concern and are still the most notable
problems of declining productivity performance at the farm level, such as poor
cultivation management, pests and diseases, and relatively low levels of
efficiency. Increasing declining production can still be done with various
alternative efforts to solve the problem, if possible, by increasing the land area.
However, alternative strategies like this will be difficult to implement because
the agricultural sector is also still facing challenges in increasing the conversion
of agricultural land. We can apply alternative methods, such as developing and
adopting new technologies and utilizing available production input or output
resources more efficiently. The increase in the harvested area should have been
in line with the rise in production in that year, but the opposite happened, there
was a decrease in production in that year, which was caused by many possible
factors, both in terms of the production process, the availability of production
inputs, the increase in production input prices, and others.

Plant productivity strongly correlates with the efficiency of using land
inputs, labor, seeds, fertilizers, and pesticides, and the underutilization of human
resources prevents production from keeping pace with the expansion of land
area (Lubis et al., 2016). The utilization of land inputs, labor, seeds, fertilizers,
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pesticides, and the quality of human resources has not reached its maximum
efficiency. Efficiency is the comparison of output and input in a production
process. Yotopoulos & Lau (1973) suggests that efficiency is a concept regarding
achieving output with optimal use of resources and categorizes three types of
efficiency: technical, price, and economic efficiency.

Economic efficiency result from a combination of two types of efficiency,
namely technical and price (Yotopoulos & Lau, 1973). Efficiency promotes an
increase in optimal production, reduces production costs, and boosts farmer
income. The level of technical efficiency can be influenced by several factors such
as land area, use of labor, seeds, fertilizers, and pesticides, and the managerial
ability of farmers originating from the farmers themselves related to internal
factors such as socio-economic and institutional factors, including age, level of
formal education, informal education, farming experience, participation in a
farmer group, interaction with extension workers, access to sources of farming
financing, and so on (Witharana et al., 2007). Coelli & Rao (1998) also stated that
technical efficiency can calculate the production achieved by using a certain
amount of input.

Central Aceh Regency’s low productivity in pineapple farming is believed
to be due to suboptimal input management efficiency and allocation. (Adhiana
& Riani, 2019) asserted that an efficiency indicator is the ability to generate
multiple outputs by combining specific inputs at a low cost, all while
maintaining production levels. Improvement of the efficiency system through
the results of the stochastic frontier analysis approach is an effort to improve the
performance of pineapple production produced by farmers in Pegasing District.
The relatively low-efficiency level likely causes the decline in production, so it
becomes the central focus seen from the production side, as well as technical
efficiency, allocative efficiency, and economic efficiency simultaneously.
Efficiency will not only encourage optimal production, but it will also reduce
production costs and increase farmers' income. Therefore, this study uses the
parametric approach of stochastic frontier analysis to answer the objectives and
problems in the study. The study's objectives are to analyze the factors that
influence the level of technical efficiency of pineapple farming in Pegasing
District and to analyze the level of allocative and economic efficiency of
pineapple farming in Pegasing District. The alternative solution of increasing the
area to solve the problem of declining production at the farmer level is not
possible, so simple efforts can be made to achieve efficiency from the production
side, technical efficiency, allocative efficiency, and economic efficiency
simultaneously.

The novelty of this research is the use of the stochastic frontier analysis
method approach for economic efficiency research at the research location.
Previously, this method had yet to be utilized to analyze pineapple farming
efficiency. The stochastic frontier analysis method approach provides an answer
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to the issue of the inconsistency between the increase in land area and the
amount of production and finds the causes of the problems that have the greatest
influence on efficiency. The research results will contribute in the form of
information to parties who need planning steps on how to solve the problem of
pineapple farming efficiency.

RESEARCH METHOD

This study employs direct observation techniques to collect primary and
secondary data at the location by conducting interviews and distributing
questionnaires to farmers. For the primary data collection process, interviews
and questionnaires were conducted for 5 months to obtain the necessary data,
such as general characteristics of respondents, ownership of land area, technical
methods of cultivation, production, and other data, to process data for farming
efficiency analysis. Then, the search for information about the factors that cause
or constraints that cause inefficient farming by farmers. The research survey
team, and the farm owners actively established communication during the
research process so that the interview activities ran smoothly.

The process of collecting primary data was carried out directly with
pineapple farm owners, as well as direct observation of farmers' fields. This
research was carried out in Pegasing District, Central Aceh Regency, and the
location was determined deliberately because Pegasing District is the largest
pineapple producer in Aceh. The research was conducted from November to
March 2023. The population was all pineapple farmers in Pegasing District,
Central Aceh Regency. The beginning of the process of determining the size of
the sample size with the Slovin formula calculation, after which the process of
sampling techniques with stratified random sampling of the sample size that has
been determined amounted to 62 farmers. They conducted a grouping of farmers
based on the determined land area limit. This sampling technique was chosen by
considering several reasons, namely the distribution of respondents in the
research location area, which is widely spread with different land area
ownership, so the need for comprehensive data diversity in several villages in
Pegasing Subdistrict, this research focuses on pineapple farmers and farm
owners spread over 4 villages in Pegasing Subdistrict. Sampling was carried out
using stratified random sampling based on the age of the pineapple plants that
had been produced, namely over 24 months, after which farmers were grouped
based on land area with a range of land area scales, namely <0.5 ha and 0.5-1 ha,
resulting in 62 farmers spread across four predetermined villages. Using two
types of data, primary and secondary data. Primary data was obtained through
direct interviews with pineapple farmers, including land area, number of seeds,
labor, amount of fertilizer, and pesticides. Challenges faced during the interview
process and distribution of questionnaires, such as the difficulty of holding
discussion meetings with farmers, because farmers also have many activities and
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work every day and the research location is far away, plus the farmers' education
is still low so it is challenging to hold scientific discussions. The research survey
team's difficulties were overcome through building communication with village
officials, community leaders, and extension workers in the village. The research
survey team also actively sought information by entering into discussion forums
with farmer groups and extension workers in the village. With this approach, the
research survey process can run smoothly.

Secondary data is obtained through literature reviews, production data,
and research location description data. For literature review, such as review of
related research journals and search for theoretical basis from books. Farmers
provide the production data directly. The process of secondary data collection
was carried out for 5 months, the research team actively visited the library to
conduct library and literature studies with reference criteria or references
relevant to the research to strengthen the theoretical basis and opinions in the
research. The research survey team also actively visits the relevant agencies to
ensure that the process of collecting data or documents needed for the research
runs smoothly. The data is processed using the following analytical tools:

1. Estimating Technical Efficiency

Factors influencing technical efficiency can be analyzed using the
stochastic frontier production function. Technical efficiency is seen by
comparing the deviation level of a farming business operating with the
Frontier's proper production function (Kumbhakar, 2003). Data
processing was done with the help of SPSS. To measure the level of
technical efficiency, it was analyzed using a parametric approach, namely
stochastic frontier analysis (SFA), through the use of the Cobb-Douglas
frontier production function, which refers to the frontier approach, which
requires the form of equations to explain the relationship between inputs,
outputs, and environmental factors. If the pineapple farming business
reaches a point that aligns with the frontier production function, it
indicates technical efficiency. If the frontier production function is
known, then the inefficiency factors can also be seen (Coelli & Rao, 1996;
Aigner et al.,, 1977). The Frontier production function utilized is as
follows:

LnY = B, + ALnLh + B,LnBt + B,LnTk + B,LnPk + B, LnPs +V, —U,

Note: Y= Outputs (Pineapple Production), Lh = Area of pineapple
plantations, Bt = pineapple seed, Tk = Labor, PK = Fertilizer, Ps =
Pesticides, 30 = Constant, $1- 35 = Estimated parameters, and Vi- Ui
error term.
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2. Allocative and Economic Efficiency

Economic efficiency can be achieved if the increase in the marginal
value of production factors is equal to the marginal sacrifice cost.
Economic efficiency is obtained from the combination of technical
efficiency and allocative efficiency. Allocative efficiency is the ability to
produce at a certain output level using a ratio of inputs at minimum cost.
Technical efficiency is the production process using a combination of
inputs to produce maximum output. Allocative and economic efficiency
can be quantified by deriving the dual cost function from a homogeneous
Cob-Douglas production function (Debertin, 1986). Assuming that the
Cob-Douglas production function uses two inputs, it is as follows:

Y = B, X i X PegH
The input cost function is as follows:
C=DP1X1 + P2X;

The form of the dual cost function can be derived using cost
minimization assumptions with the constraint Y = Yo. According to
(Yotopoulos & Lau, 1973). To obtain the dual function, the expansion
path value must be obtained, which can be obtained with the Lagrange
function as follows:

b
Ci = kszlpxjiaj.YOr
Finally the cost function in this research can be derived as follows:

INC=InK+a,InP,+a,InP,+a;InP,+a,InP, + a5 InP; +rinY,

Based on the approach found by Kopp & Diewert (1982) allocative
efficiency is calculated through the total cost ratio using the following
equation.

_PX,

AE =
P Xy

Economic efficiency result from multiplying the technical efficiency
value with price efficiency with all input factor usage. The efficiency of
pineapple farming can be stated as follows:

EE =ET x EA

672 | Adhiana, Rita Ariangi, Ade Firmansyah Tanjung; Economic Efficiency Of Pineapple...



ISSN: 1412-8837 e-ISSN: 2579-9959

RESULT AND DISCUSSION

General Description Of The Location And Research Respondents

Pegasing District is one of the districts in Central Aceh Regency. Its
boundaries from the north, south, east, and west are Bies District to the north,
Lut Tawar District to the south, Bebesen District to the east, and Jagong Jeget
District to the west. The geographical conditions of Pegasing District are located
at 40°50°14.42” - 40°59°89” LU and 96.82°81°41” BT. Pegasing District has an
area of 169.83 km2.

General Description of Respondent Characteristics

Farmer characteristics influence various aspects of pineapple cultivation,
starting with input selection, cultivation techniques, fertilizer use ratios, and
different management and decision-making. The following is data on farmer
characteristics based on age, farming experience, and number of dependents in
Pegasing District.

The age of farmers is a key factor that influences their performance in
pineapple cultivation. Farmers in their productive age tend to be more optimal
in cultivating pineapple plants. Here is the data on farmer characteristics based
on age, highlighting the engaging role of age in pineapple farming.

Table1.  Age Level of Pineapple Farmers in Pegasing District

Age Level (Years) Farmers number (Person) Percentage (%)
0-14 0 0
15-64 62 100
> 65 0 0
Total 62 100

Source: Primary Data Processed, 2023

Based on age characteristics, the age range of farmers is between 15 - 64
because the average farmer who was a respondent to the research was 42 years
old, and it is scarce to find farmers who are still young.

Experience in carrying out pineapple farming is one of the critical
determining factors. The more experienced the farmer, the better he will be at
carrying out farming activities related to resource management, anticipating
pests and diseases, and various unexpected factors that cause crop failure. It is
known that based on research that has been carried out, the average experience
of farmers in pineapple farming in Pegasing District is more than 5 years. It can
be concluded that the length of experience these farmers have greatly influences
the pineapple farming business they undertake.
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Table 2.  Experience of Pineapple Farmers in Pegasing District

Farming Experience (Years) Farmers number (Person)  Percentage (%)

0-5 0 0
>5 62 100
Total 62 100

Source: Primary Data Processed, 2023

The number of farming family members is a key factor in determining the
level of farmer needs. The more dependents a farmer has, the greater the living
needs that must be met. This underscores the personal drive and commitment of
farmers in pineapple farming, as they are motivated to meet their family's living
needs.

Table3.  Amount of Farmer Family Members in Pegasing District
Scale Classification Farmers number (Person) Percentage (%)
2-4 40 65
>4 22 35
Total 62 100

Source: Primary Data Processed, 2023

Based on the table above, the number of dependents who fall between
classifications 2-4 is 40, with a percentage of 65% of the total respondents.
Comparatively, 22 farmers, accounting for 35% of the total respondents, have
more than 5 dependents. The number of dependents shows the level of needs the
respondent farmer must meet.

Determinant Factors of the Production of Pineapple Farming

The most straightforward frontier production function uses an output-
orientated perspective to describe the maximum production conditions.
Technically, farming activities are more efficient than those of other farmers if
the production process of inputs used has the same type or amount of input but
the output produced is higher. To obtain technical efficiency values directly, the
data can be analyzed using the stochastic frontier production function. One of
the advantages of this stochastic frontier is that we can directly determine the
technical efficiency value by looking at the t-ratio value and analyzing the
maximum feasibility estimation method. Table 4. presents fronter production
function of pineapple farming in Pegasing District.
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Table4.  Estimated Frontier Production Function of Pineapple Farming

Parameter Variable Coefficient t-Ratio
g0 Intercept 6.9355 6.9355%***
B1 Land area 0.0312 3.2539%**
B2 Seedlings 1.0152 6.7955%**
B3 Labor 0.0408 0.0359ns
34 Fertilizer 0.1198 0.1198 ns
35 Pesticide 5.6239 16.7515%***
Sigma-squared(02) 0.9126 9.1262*%**
Gamma (y) 0.6600 6.6000***
Log szel.zhood 43348+
Function
Likelihood Ratio (LR) 23.9796***

Source: Primary Data, 2023
Information: ***significant at a = 1% (2.39357), **significant at a = 5% (1, 67203),
* significant at a =10% (1.29658), ns = not significant.

Table 4. indicates that the sigma-squared (02) value of 0.9126 and gamma
(y) of 0.6600 obtained from the MLE method estimation results are significant at
the 1% error level. The value of 0> greater than zero explains the influence of
production in the frontier model and indicates that the error term (ui) is normally
distributed. The gamma value (y) of 0.6600 indicates that the pineapple
production is more influenced by various management factors of pineapple
farmers in running their farming business. This indicates that the frontier
production function model is appropriate to apply in explaining factors that
cause the variation in the frontier production model. Table 4. above describes
that the generalised-likelihood ratio (LWR) value is 23.9796, which indicates that
the value is greater than the value in the code and palm table, which is 23.551.
This result confirmed that the frontier production function is suitable for the
production structure of pineapple farming in Pegasing District. As a basis for
analysis, the stochastic frontier production function, a powerful tool, is used to
obtain a frontier cost function or isocost frontier to obtain a price or allocative
efficiency value and an economic efficiency value, the interpretation of each
input variable in the stochastic frontier function model can be explained.

1) Land Area

The land area variable shows a significant influence. It is positively
related to pineapple production at a = 1% with a variable coefficient value
of 0.0312, which explains that if the land area variable is increased by 1%,
pineapple crop production will increase by 0.0312%, assuming that other
variables remain constant, ceteris paribus. The land used at the research
location is classified as fertile land, which, of course, contains many
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2)

nutrients that plants need. The results of this study are by research (Lubis et
al., 2016), which states that land area has a significant and positive effect on
pineapple farming with a coefficient value of 0.14. With the increase in
farmers’ land area, of course, it will also increase the amount of production,
so of course, it will also have an impact on increasing farmers’ income.
Although the addition of land area will undoubtedly be challenging to do,
it is necessary to increase income in other ways, for example, by economic
efficiency on farming.

Based on the research results, the total land area of all pineapple
farmers is 10.5 Ha, and the average area of pineapple land is 0.17 Ha/farmer,
with a minimum land area of 0.06 Ha and a maximum area of pineapple
land of 0.63 Ha. In general, the land that pineapple farmers work on is their
land, and some of it is land that the village government has given them to
manage, but there is no rental fee. The goal is only so that the land is not
neglected. Four farmers were given arable land with an area of 0.25 hectares
each, and the remaining 58 had their own land. As research (Adegbite, 2015)
shows, land has a significant effect on 1% and (Yulida, 2012), explained that
the size of the land influences pineapple production produced by pineapple
farmers. However, other factors influence pineapple production, namely
maintenance activities on pineapple plants and the administration of
stimulant drugs (ethrel).

Seedlings

Seedlings have a significant effect and are positively related to
pineapple plant production. The coefficient value of the seed variable,
namely 1.0152, means that if farmers add 1% more seeds, pineapple
production will also increase by as much as 1.0152% if other variables are
considered constant, ceteris paribus. This is in line with research (Lubis et al.,
2016), which states that seeds have a significant and positive effect on
pineapple farming, with a coefficient of 0.11 and a confidence level of 5%. In
line with research Adegbite (2015), the number of saplings or seeds
significantly 5% affects pineapple production. Pineapple farmers in
Pegasing District use local seeds that have been used for generations, which
are classified as good and have resistance in the research area, in contrast to
seeds imported from other areas, which, when cultivated, are not resistant
to the climate in the research area. The seeds used were obtained from
pineapple parents and traders selling local pineapples around the
Takengon-Isaq causeway. The production pineapple farmers is influenced
by the sea level of the land used in farming (Rahim, 2019).
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3)

4)

5)

Labor

The labor production factor was found to have an insignificant effect
and had a positive relationship with pineapple farming. The labor input
coefficient value is equal to 0.0408. This explains that if labor input (HOK) is
increased by 1%, pineapple production will increase by 0.0408% if other
variables are considered constant, ceteris paribus. This is because pineapple
cultivation requires a small amount of labour, and the majority of farmers
only use family labour and even only carry out pineapple farming alone
because it is easy to care for. The average number of workers used in
pineapple farming activities in Pegasing District is 44 HOK/Ha/production.
This is in line with the study Andaregie et al., (2020), which found that
labour affects charcoal production.

Fertilizer

Fertilizer inputs positively and insignificantly affected pineapple
production, with a coefficient of 0.1198. This means that if farmers add 1%
fertilizer, the amount of output will increase by 0.1198% if other variables
are considered constant, ceteris paribus. In line with research (Adegbite, 2015;
Yekti et al., 2017; Pawitri et al., 2021). Multiple linear regression and getting
fertilizer did not significantly affect melon and rice production. However, it
is different from Kewu et al., 2020; Adegbite, 2015 that fertilizer significantly
influences the production of pineapple, rice and soybeans. Most farmers in
Pegasing District use large quantities of organic fertilizer and only use
chemical fertilizer during the initial planting period. The organic fertilizer
that many farmers use is ground coffee pulp, which is usually obtained from
coffee mills. The average use of organic fertilizer reaches 5.4
tonnes/ha/production. Apart from that, farmers only add chemical
fertilizer for tillage and initial planting fertilizer at an average of 50
kg/ha/production. According to the Ministry of Agriculture's 2008
pineapple crop guidebook, farmers need to add chemical fertilizer during
the planting period or supplementary fertilizer.

Pesticide

The pesticide production factor significantly and positively influences
the quantity of pineapple crop production with a coefficient value of 5.6239.
This means that if farmers add pesticides by 1%, the amount of production
will increase by 5.6239% if other variables are held constant. This is in line
with research (Yekti et al., 2017; Lubis et al., 2016). The pesticides used by
farmers are to eradicate the growth of weeds pests and, diseases that disturb
pineapple plants. The average use of pesticides in Pegasing District is 6.2
liters/ha. The use of pesticides in the field is relatively small. Farmers
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assume that the nature of the pineapple plant, which develops by sprouting,
means that the pineapple leaves cover the land so that the weeds are not too
dense, so there is no need to spray pesticides. In this case, farmers need to
maximize the use of pesticides to eradicate weeds and plant pests in the
aisles of the beds and between pineapple leaves.

Technical Efficiency Index Value

The technical efficiency index value of nasas farming in Pegasaing District,
Central Aceh Regency, is categorized as < 0.7 which is said to have not reached
efficient, and if the index value is > 0.7, it is said to be efficient (Adhiana & Riani,
2019). Results of analysis of technical efficiency index values pineapple farming
business shows that farmers in Pegasing District are as efficient as 85.48% of the
total farmer respondents. As much as 14.5% is categorized as still inefficient.
Farmers who have not yet achieved technical efficiency in pineapple farming still
have to pay attention to the use of production factors so that their farming
becomes more efficient. The lowest efficiency was achieved at a value of 0.54,
and the highest was achieved at a value of 0.94, which shows that some farmers
have achieved technical efficiency in carrying out pineapple farming in Pegasing
District, the same as the research results (Adhiana & Riani, 2019). The use of
fertilizer and labor is not technically efficient, the same as research (Pawitri et al.,
2021), who used the multiple linear methods stated that fertilizer was not
technically efficient in rice farming. Different from research (Keraru et al., 2023),
who also used the Stochastic Frontier method, stated that the technical efficiency
index value of pig farming was still relatively low. Whereas (Azzahra et al., 2022)
found that the average productivity of the CPO industry decreases every year
and shows low technical efficiency.

The average value of technical efficiency in pineapple farming activities
was obtained at 80%, which illustrates that pineapple farmers, on average, have
the opportunity to obtain more technically efficient results. This is in line with
research of Moise (2022) and Adegbite (2015), which showed that pineapple
farmers have achieved technical efficiency with a value of 96% in Benin and 93%
in Nigeria. In contradict to research of Baloguna et al (2018), Rahim (2019)
Muhamad et al., (2023) that the efficiency of pineapple farmers has not been
achieved with an efficiency value of 0.5 in Johor, 0.682 in Malaysia, and 0.603 in
Nigeria. Farmers can improve technical efficiency in pineapple crops by
allocating various production factors according to their needs, using inputs
optimally, and implementing better management.

Allocative Efficiency and Economic Efficiency of Pineapple Farming

To obtain the level of rationality of farmers in conducting farming activities
to obtain profits, it is usually analyzed using price efficiency or allocative
analysis. The highest profit will be obtained if various factors of production are
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combined to achieve a high level of economic efficiency. The value of price or
allocative efficiency and economic efficiency can be obtained by analyzing
various production inputs. Analysis from the production input side using
various input prices prevailing at the farm level can obtain the value of allocative
and economic efficiency. As the basis of the analysis, a doubled stochastic
frontier production function is used to obtain the cost frontier function or isocost
frontier as follows:

InC =0.0626 +0.0038In P, +0.0390In P, +0.0016In P, +0.0002In P,
+0.001In P, +6.8271Y

Related to deriving the dual cost function from the equation above, price
or allocative efficiency values and economic efficiency values can be obtained.
Then, the value of the distribution of price or allocative and economic efficiency
of pineapple farmers can be seen in Table 2. It was found on average that at the
prevailing price level, pineapple farmers in the research location had not
achieved price or allocative efficiency, namely 0.427, similar to research by;
Nurul et al., 2018; Adhiana, 2020; Jaya, 2021 that it is not yet allocative efficient
for oil palm farming in Kawaringin, rice farming in Kbebasan and corn farming
in Tanjung Morawa. Idrus & Suyatno (2021) found that the price efficiency value
of pineapple farming activities was not efficient in the variables of land area,
UREA, TSP, Phonska, and labor in Rasau Jaya District. Different from (Irsyadul
et al.,, 2022) using the Cob Douglas analysis method, allocatively or price-wise,
white mustard farming has reached an efficient value because the NPMx/Px
value equal to one.

Table5.  Allocative And Economic Value Of Pineapple Farming

.. Price efficiency Economic efficiency
Efficiency Level
Amount  Percentage =~ Amount Percentage
0<0.3 8 12.90 7 11.29
>0.320.5 51 82.26 53 85.48
>0.5<0.7 3 4.84 2 3.23
>0.7<0.9 0 0.00 1 0.00
>0.9<1.0 0 0.00 0 0.00
Total 62 100.00 62 100.00
Average 0.427 0.351
Minimum Value 0.313 0.294
Maximum Value 0.657 0.472

Source: Primary Data, 2023

Combine the values of technical efficiency and price or allocative
efficiency. You will get a value that is less economically efficient for farmers in
the research area, namely (0.3231) and different from the research (Machmuddin
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et al., 2017) which obtained a relatively high economic efficiency value for
organic rice, namely for the variables of land area, plant seeds, and labor.
Whereas (Andaregie et al, 2020) found that the variables that influencing
charcoal productivity are land area, seeds, and labor. The estimated economic
efficiency value score is 85%. Below, you can see the price or allocative and
economic efficiency values of pineapple farming.

Table 5. above explains that the average price or allocative efficiency value
only reached 31.1% and the average economic efficiency value was 35.1%, which
shows that price or allocative efficiency and economic efficiency still need to be
achieved. This situation shows that pineapple farmers must optimize the use of
production inputs and reduce production input costs to maximize pineapple
production output. The results of this study align with (Agustina et al., 2022),
who used the multiple linear regression method and found that the results of the
economic efficiency analysis showed that the use of soybeans had not achieved
economic efficiency. Different from studies (Akhilomen et al., 2015), the average
technical, allocative, and economic efficiency of farmers is 0.70, 0.68, and 0.64,
respectively, which indicates that there are broad opportunities for farmers to
increase their productivity. The Cobb-Douglas production function approach
and found that pineapple farmers in Sumatra did not use inputs optimally.

Economic Efficiency

Economic efficiency consists of technical and allocative efficiency. The
economic efficiency of pineapple farming can be seen from the technical and
allocative efficiency level. The mathematical value of economic efficiency is
expressed as follows.

Economic Efficiency (EE) = Technical Efficiency x Price efficiency

EE =0.80 x 0.427

EE =0.351

The average value of technical efficiency for pineapple farmers is 0.80,
meaning that the average production of pineapple farming operated by
pineapple farmers in Pegasing District, Central Aceh Regency, has reached
technical efficiency. The distribution of allocative efficiency values for pineapple
farmers is at a minimum of 0.313 and a maximum of 0.657, with an average value
of 0.427. The average value of allocative efficiency reached 0.427, which shows
that most pineapple farmers have not achieved the expected allocative efficiency,
which is equal to 1.

Pineapple farmers in Central Aceh Regency have an average economic
efficiency value of 0.351 with a minimum value of 0.294 and a maximum value
of 0.472. This value indicates that the average pineapple farmer is inefficient
because the economic efficiency value is not equal to 1. In line with research
Adhiana et al., (2021), who used the Stochastic frontier method, they also found
that the economic efficiency value of red chili farming in North Aceh had not
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been achieved. This is different from studies Lanamana (2020) that found that
the average level of economic efficiency of Nggela corn farming was 87%.
Meanwhile Akhilomen et al., (2015) also used a stochastic frontier and obtained
an average economic efficiency of pineapple farmers in Edo, Nigeria of 0.64,
which shows that there are broad opportunities for farmers to increase their
productivity. Nursalam et al., (2021) also using the stochastic frontier method, it
was found that the cocoa+coconut+patchouli intercropping farming system had
better technical, allocative, and economic efficiency index values and was more
feasible to cultivate compared to other patterns. Merliana et al., (2020) found that
Mina Padi farming did not achieve economic efficiency in using various
production factors in Mina Padi. The the Cobb Douglas production function
approach result show that the input has not been used optimally.

CONCLUSION AND SUGGESTION

Conclusion

Factors that influence the technical efficiency of pineapple farming are land
area, number of seeds, and pesticides, and have a significant effect on pineapple
production. Meanwhile, the labor and fertilizer input variables do not
significantly affect the amount of pineapple farming production. This pineapple
farming business has also achieved technical efficiency and shows that pineapple
farmers have used an optimal combination of inputs. However, allocatively and
economically, pineapple farming has not yet reached efficiency, so efforts need
to be made to reduce input costs. Using the right combination of inputs,
economic efficiency will be obtained from the use of production factors so that
pineapple farmers' income will increase, as well as improving cultivation
practices and resource management at the farmer level, which is more technically
and price efficient.

Suggestion

Using a stochastic frontier approach, this research only analyzes efficiency
from a technical, allocative and economic perspective using a stochastic frontier
approach. Future researchers should use other analysis methods such as DEA
(Data Development Analysis) or others. Pineapple farming is a very promising
type of fruit production activity. The research is expected to provide information
as a form of advice for farmers as farming actors in carrying out cultivation to
apply the right combination of inputs; economic efficiency will be obtained from
the use of production factors so that pineapple farmers' income will increase.
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