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Abstract

The study identified determining variables for the export production of horticulture firms and
estimated it under the framework of the Cobb-Douglas production function. The study used
secondary data from a panel of 64 horticulture firms from 2011 to 2017. The model of the production
function is estimated with OLS, fixed, and random panel fixed effect models. Using the Hausman
test, the fixed effect model is chosen and has the following major findings: fertilizer, capital, labor,
and credit are statistically significant variables that positively influence the export performance of
the horticulture firms. The finding draws attention to some key areas of policy relevance in which
the policy that promotes industrial linkage and producing competitive products in the global market,
challenges faced by horticulture firms, investing in research and development issues to minimize

import items, and focusing on industrialized led agriculture are discussed.
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Determinants of Horticulture Export Production Alemneh Aynalem

Introduction

Agriculture has always been a key sector for economic development mainly for developing
countries. The Sub-Saharan African countries' economic performance has relied on agriculture. The
sector contributes remarkable value to the countries’ GDP through local consumption and
agricultural trade. For instance, the Egyptian agriculture sector employed 34 percent of the
workforce, which in turn supports 55 percent of the total population, and contributes some 17 percent
to the country’s GDP until the mid of 1970s (Hatab, 2010). Whereas, the Kenyan agriculture sector
has played a vital role towards the country's GDP accounting for about 24 percent with an estimated
75 percent of the population depending on the sector either directly or indirectly. The country’s basic
strengthen and challenges are related with agricultural sector performance (PKF, 2005). Likewise,
the Ethiopian economy mainly depends to a significant extent on the agricultural sector which
accounts for about 50 percent to the GDP. It is noted that almost 100 million inhabitants are
populated and out of which only 15 percent live at urban areas. The rest 85 percent are farmers and
pastoralists. Previously government was engaged in the production of food items on its state farms.

But in recent time, majorities of those lands are privatized (Joosten, 2007).

In Ethiopia, agriculture has always dominated the economy, but manufacturing, construction,
tourism, and hospitality are growing quickly. Manufacturing of leather and textiles has grown
exponentially in recent years. The garment and apparel industry grew by approximately 51% over 6
years. On the other corner agriculture sector specifically for the production and export of fruits,
vegetables, and flowers is booming by encouraging foreign revenue. It is noted that the country is
the fifth highest foreign revenue earner from horticulture generating $245 million in 2013/14
(Ethiopian Agriculture and Strategies for Growth, 2017). Whereas, Kenya's second-highest foreign
income is generated from the horticulture sector. The horticulture sector in Ethiopia has shown a
slight contribution through foreign earnings to the overall economy passing internal and external
challenges the sector faced (Chenery & Raduchel, 1971) (Girma A. J., 2012).

There is ample evidence that unfavorable domestic terms of trade for agricultural exports and
declining output are the principal contributors to the dismal performance of Ethiopian traditional
exports, and that these factors reflect the interaction of inappropriate domestic pricing policies and
external shocks (Melaku & Abegaz, 2013). The study by Daniel Gebtonkom (2002) revealed that
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the inappropriate domestic pricing policies, inflation the country encountered, and external shock
are situations that led the country to a number of macroeconomic imbalances, including budget
deficits and balance of payments and debt problems. Similarly, Ethiopia has facing the shortage of
foreign exchange earnings. This in turn constrains the importation of vital raw materials and this
induces the deterioration of the quality of both the social and economic infrastructure. In such a case,
and given that agriculture is the main support of the Ethiopian economy; that has been widely
engaged in. Thus, an increase in agricultural exports is expected to contribute significantly to the
improve most of the economic structure imbalance and shall correct the balance of trade.

In summary, the key problem is how to greatly and urgently increase the export production of the
agriculture sector especially, the production of flower, fruits, and vegetable farms sustainably to
generate high foreign exchange earnings and also efficient utilization of inputs that determine the
export production. The understanding of the responsiveness of export supply to changes in price and
non-price factors is indispensable in formulating a sound general export policy package. Where
export supply responds negatively to prices, price changes cannot bring about an increase in export
volume. With applicable policies, agricultural export production will increase and export earnings
will be boosted. The overall objective of the study is therefore to assess empirically the determinants
of flowers, vegetables, fruits, and recently herbs export production from 2011 up to 2017. The choice
of these commodities is due to their ample source of foreign income and other related socio-

economic benefits to the country and the sector's success might be used as a pilot for other sectors.

The recent research conducted on Ethiopian horticulture sectors indicates that the sector contributing
a remarkable growth performance for less than two decades on export competitiveness and reducing
foreign exchange deficit. The sector also helped in reducing the unemployment challenge in its part
(WorldBank, 2014). However, efficient utilization of inputs imported for the production of high-
value agriculture sectors and critical identification of external and internal determinants of the
specific sector needs additional research and development issues. Given the large size of the agrarian
sector in Ethiopia, it is crucial that continued effort should be made to enhance the sector more
productive (WorldBank, 2014). Thus, this study has been concerned with the correlation of
explained determinants of export horticulture firms' production using panel data set for the Ethiopian

Agriculture sector for better production and enhancement of export revenue.

EJBE Vol. 7, No. 2, August 2017 Page | 132



Determinants of Horticulture Export Production Alemneh Aynalem

Despite the tremendous efforts made and the economic growth achieved, the Ethiopian economy
remains under pressure by structural problems. Ethiopia has engaged in the production and export
of an agriculture sub-sector called horticulture. Horticulture sector items to be produced and
exported to different countries are flowers, fruits, vegetables, and herbs. The sector is playing an
essential role for the promotion of export value. Therefore, the general objective of this research
paper is to explore and examine determinants of export production for the Ethiopian Horticulture

sector.

Literature Review

Horticultural crops are diverse; they include annual and perennial species, as edible and ornamental
plants. These plants help sustain and enrich our lives by providing nutritious food, and enhancing
the beauty of our homes and communities, foliage like tomatoes, cucumber, and squash are
considered vegetables and reduce our carbon footprint (USDA, 2008). The economical production
and competitive performance through producing high-value output depend on the efficient
utilization of inputs and proper identification of internal and external determinants of the sector to
seek the country’s strategic plan. Therefore, identifying the determinants that strongly affect
production and finally either declining the output or increasing benefit is the crucial thing. Thus,
sustainable agriculture development considers not only the requirement of future production increase

but also maintaining the quality environment, water, and soil preservation (Mehdi, 2012).

The African continent is a developing world to continue experiencing difficulties in a situation after
the green revolution of the 1970s and 1980s. Jules (2012) stated that the continent is far apart from
brilliant agriculturally. The governments of the continents have promoted the increased use of
agricultural inputs in their own countries inspired by the Asian Green Revolution which was brought
about by using high-yielding seed and fertilizer technologies (Crawford, 2003). And it is also argued
that the entry point for strengthening is the use of organic and inorganic fertilizers in production. If
soil fertility is not improved, the use of other technologies such as high-yielding varieties will not
have a significant impact on production. There are also views that the dependency on chemical
fertilizers only for agricultural production might not be sustainable as it results in the depletion of

organic soil contents thereby reducing the potential benefit of fertilizer utilization.
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On the other hand, the main reason for the failure history of the Malawian horticultural exporting
farms was insufficient financial support, poor grading, inappropriate packaging, high internal cost
of transportation, expensive freight, and inadequate infrastructure. Moreover, the country's irrigation
system was improper; the absence of a cold room to store the farm products to lower the temperature
for the vegetables failed the sector. The above reasons ultimately led to low quality of exports (Abbas
& Yemane, 2015). There are different like cold stores with the necessary equipment, flower

exchanges, and transportation is factors affecting flower export.

Human capital is an essential element in the production of agriculture. So as to produce high valued
yielding, the competent, knowledgeable and capable personalized labor force is vital for the success
of the country at large and the organization in particular (T.Russel, James, & J.K, 2011). A key tenet
within micro organizational inquiry is the availability of human capital and it has important
performance implications. The case holds true for macro organizational inquiry that the labor force
is a key determinant of firms' performance and a key factor for the entity's goal (Takeuchi & Lepak,
2007).

The large literature on estimating the performance of production functions had been evidenced
following the input-output economic research although much of the economic theories yield testable
implications in relation to technology and performances of economic optimization (Levinsohn &
Petrin, 2003). Marschak and Andrews (1944) had applied focusing on the intuitive nature of
estimating production function parameters for identifying the potential correlation between input
levels and output levels. This initiates to derive out the traditional ordinary least square model of
estimating the firms’ production function and then the contemporary alternative estimation

approaches.

Technologies in Ethiopian agriculture, and biological and chemical technologies are the most
promoted technologies. The widely used technologies by farm operators in Ethiopia are fertilizer,
improved seeds, and irrigation technologies. It is hypothesized that agricultural production is
positively influenced by the application of each of these technologies like fertilizer and irrigation
(Fufa & Hassan, 2006). Here, in this study irrigation was dropped and fertilizer is taken as one
independent variable in explaining horticulture export production performance. According to Fufa

& Hassan (2006), access to credit capital is the scarcest asset in developing countries due to the
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traditional performance of agriculture and the infancy of manufacturing and industries' performance.
There is a need for money to adopt new technologies such as importing machineries, fertilizer, and
chemicals, and also to have intermediate goods to export the output produced, the investors require
finance. In addition, banking institutions are in trouble with having enough deposits to finance

investments. Thus, the lack of foreign currency affects banking institutions to lend money.

Using firm-level unbalanced panel and estimating with semi-parametric approach of OP, Canfei &
Rudai (2013) exhibited as government subsidies as well as bank loan created unclear correlation
with firms’ total factor productivity. However, the authors reported that key industrial support by
the government together with firm-specific subsidies and bank loan showed more productive in
Chinese manufacturing firms. Moreover, Oyatoya (1983) revealed that credit provides the basis for
increased production efficiency through the specialization of functions thus bringing together in a
more productive union the skilled labor force with small financial resources and those who have

substantial resources but lack entrepreneurial ability.

Export credit is an important variable in explaining export supply. In Cameroon, nearing the end of
each crop season, special credits are put at the disposal of exporters to enable them to export farm
output. This has been an important component of government policy to promote the export of
primary products. The credits were essentially loans given on preferential terms. It should equally
be noted that there was an opportunity cost for these preferential loans, as other sectors of the
economy were deprived of such privileges (Daniel Gebtonkom, 2002). The coefficient of export
credit is expected to be positive because the larger the magnitude of credits disbursed, the greater
the possibility of increased export volume. Hence, the Ethiopian government decided to support the
sector by facilitating credit mainly through the Development Bank of Ethiopia. The Bank provides
credit accessibility to farmers engaged in horticulture production and export. Thus, this credit
variable is measured in terms of the Ethiopian currency (Birr) that the investors took in the
production and exportation time. It is hypothesized that the availability of credit is expected to

increase agricultural production and income.

Discerning traditional Solow’s Standard growth accounting model and then developing their own
dynamic approach, Olley & Pakes (1996) measured the determinants of firm productivity through

total factor productivity collecting firm level deflated input and output and making industry,

EJBE Vol. 7, No. 2, August 2017 Page | 135



Determinants of Horticulture Export Production Alemneh Aynalem

location, and year fixed effects as the control variables. The finding indicated as human capital
created a positive relationship with firms' total factor productivity and qualitatively increased the
firms' productivity growth. Capturing Solow’s Standard growth accounting model, Smolny (1995a)
found the positive effect of firm size (i.e. large firm) on firm productivity growth using an augmented
growth accounting approach within the production function framework for the firm-level panel of
manufacturing firms in West Germany. Here, in this study human capital is also used to determine
agriculture production in general and specifically horticulture sector export production performance.
Human labor has expected to increase horticulture production and foreign earnings. Moreover,
physical capital and intermediate input created a positive effect on the production of firms and the
correlated result of intermediate input pointed out similar inference with the positive link of imported
intermediate input explored by Girma (2014) for Ethiopian manufacturing firms. Girma, (2014) used
firm-level panel under the growth accounting model in the framework of production function and

with the estimation of dynamic and static effect independently.

Recently, Thanapol (2015) used different estimation techniques which built-in traditional ordinary
least square (OLS), Fixed Effect (FE), and Random Effect (RE) estimators to investigate firm
productivity determinant factors on Thailand industries and compared the results under firm-level
panel data within Cobb Douglas production function framework. Thus, skilled labor and productivity
exhibited a significantly positive relationship. Using other methods of estimation, Wodajo & Senbet,
(2013) established agreeable results in the effect of experienced labor and private firm for Ethiopian
manufacturing. Here, this study has considered manufacturing firms and productivity proxy to
agricultural firms and its production performance. Therefore, it is expected that human capital has a

positive influence on the export performance of the horticulture sector.

Capital ownership by the farm producer and exporter is very essential. Sipayung (2015) stated that
especially for capital that directly supports the production process greatly helps the performance of
the company. The author analyzed that capital increase in the form of advanced machinery,
transportation, distribution of goods, land expansion, and also investment will be encouraged and
increased and the variable can support the survival of the company. Thus, the firms can able to
achieve their objective and easily can export output produced to users. Hence, if the amount of

capital is increased, there will be greater performance on production and export.
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Method of the Study

The survey data was compiled from Ethiopian Revenue and Customs Authority (ERCA), Ethiopian
Horticulture Development Agency (AHDA), Ethiopian Horticulture Producer Exporters Association
(EHPEA), and Development Bank of Ethiopia (DBE) under the capacity of micro level to
accomplish the research taking the recent seven years starting from 2011 up to 2017 sample. The
data set comprises horticulture sectors mainly cut flower and then vegetables, fruits, and herbs for
sixty-four farms to measure the determinants very well, active farms are selected from about one

hundred twenty farms engaged in this sector.

The study used to estimate firm-level production and compares the result with the estimating results
of OLS, Fixed Effect, and Random Effect estimators. In order to investigate the impact of
determinants on the export production output of horticulture sectors, the study specified a simple
empirical production function. Consider the establishment level of production measurement of the
sectors’ firm output using sales revenue at basic price created functional relationship with its
correspondent inputs. That is, Y = f(4, K, L,I), where “Y” denotes firms’ output, “K” indicates
Firm level capital stock, “L” denotes for labor “I” represents firms’ Intermediate input and A stands
for the firms’ residuals that might not be explained by the firms’ inputs. This functional relationship
can put in the form of Cobb-Douglas production function as follows.

Yie = A KEELBHBICEC e (1)
To this firm production function’s context, labor (L) is the aggregate staff of employee engaged in
the production and export of the firms' output, Input (1) also decomposes to fertilizer (fzr) imported
for the production of the sector and chemicals (chi) imported for the production of horticulture.
Finally, the credit facility taken from the bank for the entire production is denoted by “cr”” and K is
capitals that are property plant and equipment imported for the production of the sector. Inputs other
than labor and capital are characterized as agricultural inputs of the given firm. Hence, the natural
log derivation of Equation (1) gives a linear production function as:

log(Y;:) = Bo + Bxlog(Capital;,) + pilog(Labory) + Brilog(Fertilizer;,) +
Bcnilog(Chemicaly) + Berlog(Credit jr) + €50 v (2
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The above equation has been presented by symbolizing the variables on professional equation as

follows.

Iny;e = Bo + Brlnk + BiInlbryc + Bryrinfzry + Bepilnchiy + Berlneryy + &je v,
3)

Where,Y;; exhibits an output produced by the combined firm-level inputs such as entire employee,
capital (k), imported agricultural inputs like fertilizer, chemicals, and credit facility have been
processed from the bank. The subscripts below the baseline i, denoted to represent the horticulture

farm and t represents the time period in which data was collected and j represents each firm.

This Solow (1957) residual approach is a foundation for other estimating techniques of productivity
both at the macro level, industry level as well as at firm level. Specifically, the technique in this
study adapts to measure firm-level productivity through the functional relationship of firms' output
and inputs. That is, to calculate firms’ productivity as a residual, estimated input is deducted from
the actual output. However, estimating equation (2) using OLS leads to biased productivity estimates
caused by endogeneity/ simultaneity of input choices and selection bias. As first detected by
Marschak, and Andrews, (1944), ordinary least square technique considered inputs exogenously in
the production function instead of within the firms’ characteristics including the firm's performance.
Following the traditional OLS, other various methods have been invented to solve the recognized
biases. Fixed and random effects estimators are among the invented estimating approaches adopted
in this study for comparison.

Many researchers use a fixed effect model in order to adjust for unobserved time-invariant
confounders (Angrist & Pischke, 2009). Fixed effect explores the relationship between predictor
and outcome variables. On the Cobb Douglass production function of the study, the residual (4;;;)
based traditional OLS firm-level production performance estimates of deflated output regression on
deflated inputs assuming a constant return to scale overwhelmed with several econometric and
specification issues. To minimize the potential loophole under OLS, Pavcnik (2002) estimated
Equation (3) using fixed effect techniques considering w;; as plant-specific and time-invariant as

follows.
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Yie = Bo + Bilbrie + Brorfzr it + Brkie + BeniChi it + Bercr v + wir + p 4)
Starting from its introduction through the empirical works of (Mundlak, 1961; Hoch, 1962), a fixed
effect model overcomes simultaneity bias by using only the within firm variation in the sample and
eliminates selection bias caused by the endogenous exit. However, the estimation of equation (4)
leads to low capital coefficient estimates and created enormous variation between balanced and
unbalanced sample coefficients (Olley & Pakes, 1996). It is also not able to choose inputs in reaction

with shock since it imposes strict exogeneity in heterogeneous firms (Wooldridge, 2009).

Table 1

Variable Definition and Relationship with Firms’ Production

Variables Definition Expected Sign

Dependent Variable

In_val Natural log of Sales Value of the horticulture sector firms’ total output net of changes

in inputs deflated by consumption price index, dependent variable.

Explanatory Variables

Ln_lbr Natural log of Firms aggregate labor in the production process, direct labor force to | + ve

the firm Groups.

Ln k Natural log of capital stock i.e., the average values of firms’ property, plant, and | +ve

equipment less depreciation values at the beginning plus end of each year to measure

capital.
Ln_fzr Natural log of imported fertilizer for the production +ve
Ln_chi Natural log of imported chemical raw material input -ve
Ln_cr Natural log of the firms’ loan processed for the production, expansion and export of | +ve

the firms’ output.

Source: Own compilation based on literature

The data set comprised all agriculture-oriented sectors for the horticulture subsector mostly for
privately owned firm groups which are experienced in production and export for more than four
years and above with an average of 395 employees over the period of 2011 up to 2017. The data set
has been significantly influenced by foreign direct investment and jointly invested with local
investors. The entire data set has been obtained from data set of the Ethiopian Revenue and Customs
Authority, Ethiopian Horticulture Producers and exporters Association and Ethiopian Horticulture
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Development Agency on a yearly basis. Especially, Ethiopian Revenue and Customs Authority

database has been updated monthly and has been uploaded on the government website.

This study has used the seven years of selected data tracking from the survey data set of ERCA
Ethiopia leaving other additional years since the required data are being omitted and lack quality as
well as completeness. The study has used recently updated data from the data bank from ERCA and
also the collected data might not be fully complete and accurate enough due to lack of strong
management to record data input. The data collection base was using Tax Identification Number of
the farms in the industry as data generating an account. After a difficult dig, the researcher found
out eighty TIN of horticulture investors and forwarded to the government office to generate raw data
from data base in their counter. Unfortunately, only sixty-four farms’ data has been taken for
analysis. The remaining sixteen (80-64) firms’ data was dropped due to inconsistency of record and
insufficiency of information for the study. All data was requested for seven years period from 2011
up to 2017. This study was collected data only for firm groups which are producing flowers, fruits
and vegetables and exports abroad, sales revenue, property plant and equipment, imported inputs for
fertilizer, imported chemical, and credit borrowed from bank has been put in Ethiopian Birr.

Whereas, labor employed in the sector was read in numbers.

Econometric Data presentation, Analysis, and interpretation

As it presented below in Table 3, the descriptive statistical summary of central tendency helps for
measuring variability in overall, between, and within the given variables. The mean value exhibits
the average value of each variable that shows a lower mean value in labor with the highest value in
firms’ sales value output. The data distributed around the average value can also be captured by the
standard deviation which indicated the proximity of the data in the mean value over the reference
period of 2011 to 2017. Moreover; the range also provides some evidence on the spread of data by
measuring the variation between the minimum and maximum values. In this summarized analysis,
the In_val, which indicates the horticulture sector firms’ sales value, underwent overall higher
heterogeneity/volatility and within lower variation. For instance, the credit facility of the firms

shows the highest overall variation among all the specified variables across the given years.
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Table 2

Descriptive Statistics

Variable Mean Std. Dev. Min Max Observations
In val overall 11.39923 2.782526 -5.479839 15.86835 N = 407
between 2.324357 2.473939 15.66968 n = 64
within 1.592886 .237595 19.6081 T-bar = 6.35938
In fzr overall 7.744811 2.650663 -2.995732 15.07964 N = 407
between 1.985098 3.399762 12.39321 n = 64
within 1.742989 -1.373203 13.98072 T-bar = 6.35938
In chi overall 9.134012 2.283677 -8.111728 13.80647 N = 407
between 1.899322 2.002577 13.56797 n = 64
within 1.411335 -3.526566 15.99161 T-bar = 6.35938
In_k overall 8.65292 2.328066 1.211941 14.08382 N = 407
between 1.698691 5.200845 12.89694 n = 64
within 1.580299 3.266 15.20649 T-bar = 6.35938
In lbr overall .4595588 1.011577 -=7.623183 2.278086 N = 407
between .8468239 -2.558799 1.541375 n = 64
within .5508874 -4.604825 2.666864 T-bar = 6.35938
In cr overall 7.296806 2.842539 -11.54338 24.23481 N = 407
between 1.689261 2.688756 10.73208 n = 64
within 2.342245 -7.235379 21.65218 T-bar = 6.35938

Source: Own computation using Stata

Sayef & Mabrouki (2017) pointed in their study, the correlation coefficient (r) is firstly applied to

differentiate a positive or negative linear relationship. This is the proportional measure. It is known

that, the nearer to 1 (in absolute terms) is the showing strong relationship otherwise not. Based on

Table 3 presented below, all variables included in the empirical analysis are positively correlated;

that means an increase in a variable will increase the other variable except for labor with fertilizer

input.

Table 3

Correlation Analysis

In val

In fzr

In chi

In k

In lbr In cr
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_____________ - -
In val | 1.0000
In fzr | 0.2860 1.0000
In chi | 0.5011 0.3195 1.0000
In k | 0.3355 0.3314 0.2758 1.0000
In 1br | 0.2754 -0.0149 0.2431 0.0817 1.0000
In cr | 0.3581 0.1832 0.2949 0.5158 0.0533 1.0000

Source: own computation using Stata

As it is stated in the previous section, model estimation underwent through OLS, FE, and RE models.
Firm level econometrics estimators are implemented in this study within the framework of Cobb
Douglas production function using panel data are robust Ordinary Least Square, and robust fixed
and random effect models. Firstly, the traditional OLS model result will be depicted and the
remaining two models with their post-estimation shall be presented, and finally, the Hausman test
from two panel data estimation models are checked. At last, the chosen model will be discussed.

Traditional OLS Model of Econometrics Results:

Table 4 and Table 5 provide ordinary least square model results for firm groups that indicated as the
p-value (Pro > F=0.0000) of the model is 100% sufficient and Adjusted R? exhibits 95% after
checking heteroscedasticity and autocorrelation respectively. This entails that the group level firms’
independent variables can determine the firm export production. The result tells that all the
explanatory variables can significantly explain and achieved their level of significance at 1% (for
fertilizer, chemical, labor employed and credit facilitated) and at 10% (for capital stock used for
production applied in the firms). Both table 5 and 6 shows OLS estimation after post-estimation
using robust and cluster commands to adjust standard errors for heteroscedasticity and

autocorrelation respectively.

Table 4
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Regression Result of Traditional OLS Robust for Heteroskedasticity

Source: Regression result from traditional OLS approach
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Table 5

Regression Result of Traditional OLS Clusters for Autocorrelation

Source: Regression Result from Traditional OLS Approach

Fixed Effect Econometrics Model Results

Fixed effect econometric model can better include time in to consideration. The data in the Table 7
describes the fixed effect model results. As the result shows the p-value (Prob > F) indicated 100%
sufficiency of the model for measuring the firms’ export production and its related R? shows that
18% within, 8% between as well as 12% overall effects. As the between effects of this estimator is
the lowest among the R? effects, it shows that the less benefits of individual and short run effects to

firms’ export production than the overall effect.

The corr (u_i, Xb) = 0.0040 proves the assumption of within estimator model since it positively

correlates the error term with explanatory variables. The independent variables captured within this
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model show significance at level of 1% for labor and at level of 5% for fertilizer imported, capital
deployed and credit funded but imported chemical raw material is insignificant to explain export
production of the horticulture sector at 99% confidence level and at 5% level of significance. But
capital shows negative effect on firm production as it reflected negative coefficient (-0.149822).

Table 7

Regression Result of Within Effect Estimator

Fixed-effects (within) regression Number of obs = 407
Group variable: firmid Number of groups = 64
R-sqg: within = 0.1779 Obs per group: min = 3
between = 0.0774 avg = 6.4
overall = 0.1216 max = 7
F(5,63) = 6.09
corr(u_ i, Xb) = 0.0040 Prob > F = 0.0001
(Std. Err. adjusted for 64 clusters in firmid)
| Robust
In val | Coef. Std. Err. t P> |t [95% Conf. Interval]
_____________ o ___
In fzr | .0932406 .0438547 2.13 0.037 .005604 .1808771
In chi | -.0495333 .0879514 -0.56 0.575 -.2252903 .1262236
In k | -.149822 .0670134 -2.24 0.029 -.2837376 -.0159064
In lbr | .8142457 .2236187 3.64 0.001 .3673795 1.261112
In cr | .207824 .096775 2.15 0.036 .0144345 .4012135
_cons | 10.53529 1.260132 8.36 0.000 8.017114 13.05346
_____________ o
sigma u | 2.2330177
sigma e | 1.5828614
rho | .66557514 (fraction of variance due to u i)
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Source: Regression Based on Within Effect Estimator

The drawback of the Fixed Effect estimator is less efficient than the Random Effect estimator (i.e.
higher variance), and also the fact that it is difficult to recover the coefficients on time invariant
characteristics. So, if the assumption of no correlation between the individual error and explanatory
variables holds, then any one can use Random Effects. Let us see RE estimator below.

Random Effect Econometrics Model Results:

Table 8 below exhibits the random effect model result for each estimated variable's coefficient in
which all coefficients predict the changes over time and explain the difference in firm groups in both
within the individual group and between individual group effects. The issues reliably necessitate that
the given data represents the average effects of all explanatory variables over the firms’ export
production. Thus, the average effects of all variables for fertilizer imported, chemical imported and
credit taken from the bank except capital investment shows the statistical significance and positive
contribution to firms’ export production. When we see the level of significance under 99% level of
confidence and 5% level of significance, fertilizer and labor exhibit 1% level of significance and the

remaining chemical and credit show a 5% level of significance.

It is assumed to be that the residual variables corr (u_i, X) = 0 within the assigned independent
variables of the firm and it also demonstrates that there is no correlation through the difference across
each units of the captured explanatory variables. Moreover, the Wald Chi? which results 38.94 with
the zero P-value tests as the coefficients in this model are different from zero and thus it shows
greater results than the tabulated F-test value. Consequently, the null hypothesis which states as the
whole coefficients equal to zero is being rejected, The Wald test ensures again as all independent
variables are able to give details on the change in export production communally and statistically.
This econometric model results also confirmed as the p-value for the entire model is less than 1%
significance level and tells us this random effect model is efficient to estimate the firms’ output.
Furthermore, R? indicates 15% within, 38% between as well as 29% overall effects. The between
effects of this estimator is the highest among others and this indicates that time weights its
importance than individual effects i.e., effects, in the long run, is more important than that of the

short run. The “rho” in this model controls the effects of heterogeneity and autocorrelation and
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explains as the zero percent variance occurred following the variation across the firm panels’

heterogeneity effect.

Table 8

Regression Result of Random Effect Estimator

Source: Regression Result Based on Random Effect Model

EJBE Vol. 7, No. 2, August 2017 Page | 147



Determinants of Horticulture Export Production Alemneh Aynalem

As mentioned earlier, the drawback of the Fixed Effect estimator is less efficient than the Random
Effect estimator (i.e. higher variance), and also the fact that it is difficult to recover the coefficients
on time-invariant characteristics. So, if the assumption of no correlation between the individual error
and explanatory variables holds, then anyone can use Random Effects. Fortunately, there is a way
of testing which estimator is more appropriate in any given situation. This is based on the fact that
under the null hypothesis of random individual effects, the estimators should give similar
coefficients. The Hausman test can be implemented by comparing the estimates from the two models

presented below.

Fixed Effect vs. Random Effect Models:

It is true that Hausman test could be run to the firms’ export production output determinants for
choosing the more efficient model between fixed effect and random effect in which the null
hypothesis states that the random effect is preferred over fixed effect. It also technically sprints to
check the existence of unique errors correlated with the repressors. Indeed, the null hypothesis states

as regressors’ are not correlated.

The choice between fixed effects and random effects estimators continues to generate a hot debate
among econometricians (Baltagi, Bresson, & Pirotte, 2003). Mundalk (1978) argued that the random
effects model assumes the exogeneity of all the regressors and the random individual effects. In
contrast, the fixed effects model allows for endogeneity of all the regressors and the individual
effects. This all or nothing choice of correlation between the individual effects and the regressors
prompted (Hausman & Taylor, 1981)to propose a model where some of the regressors are correlated
with the individual effects. Despite these debates, most applications in economics since the 1980s
have made the choice between random effects and fixed effects estimators based upon the standard
Hausman test (Baltagi, Bresson, & Pirotte, 2003). Owing to the diagnostic tests, the model is well
fitted as it passes all the diagnostic tests. Moreover, fixed effect estimation is the possible estimator
than the random effect on journal article of (Levinsohn & Petrin, 2003) for the title named Estimating

production functions using inputs to control for unobservable.

Fixed-effects models have the advantage of not requiring cov(x, u) = 0, which is often difficult to

justify. Fixed-effects models are fully efficient as N gets large even if the true model is random
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effects. However, standard fixed-effects models cannot identify the effects of any variables that vary
only across units (and has difficulty in identifying effects if most of the meaningful variation is
across units). And also, anybody can do a Hausman test to examine whether the random-effects
model is OK (It is a nested sub-model of the fixed-effects model.) The Hausman test is rejected if
the estimates are sufficiently different, and the fixed-effects estimators are sufficiently precise.
Common decision rule: Use random-effects unless the Hausman test rejects it. Here, the diagnostic

test rejected Random Effect model Table 9 below.

Table 9

Hausman Regression Result of Fixed Effect Model Vs. Random Effect Model
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Prob>chi2 = 0.0000
(V_b-V B is not positive definite)

Source: Regression Result Based on the Hausman test for choosing the better model

If the probability of the Hausman test is less than 5%, the fixed effect model is significant and if not,
the random effect is significant. As per the result shown in Table 9, fixed effect produced two-fold
nature and simultaneously gives detail for changes over time and the cross-sectional differences
among each firm group. Truthfully, the best model between the two effects is identified using their
Hausman test shows that the fixed effect coefficient is consistent under the null hypothesis and chi?
Is positive for 108.71. As mentioned above, the Prob>chi2 = 0.0000 indicates us it is less than 5%.
The Hausman test statistic rejected the null hypothesis, suggesting that the fixed effects (within)
regression was significantly different from the result of random effects and therefore is more
efficient. Hence, the random effect model was rejected in this estimation and same with (Sayef &
Mabrouki, 2017).

Summary of Findings and Policy Implication

Summary of Findings and Conclusion:

The economic growth in Ethiopia has exhibited improved performance rate with the sluggish change
of output structure over the period. However, the growth performance relied heavily on the
agriculture industry (WorldBank, 2017). The country's predominant agriculture sector is led by a
traditional farming system instead of industrial-led agricultural development. However, the
horticulture sub-sector is encouraging the sector to provide foreign earnings and create employment
opportunities to job seekers. Although the revenue earned and future opportunity is quite
appreciable, the development of horticultural farm production is still infancy and is unable to balance
permanent income difference with other competitors and developed countries.

As a result of this, the permanent income of the nation has been inconsistent and undergoes with a
lower level among Sub-Saharan African countries (WorldBank, 2017). The lack of consistent and
formulating feasible and strong research and development strategy for the production of value-added
horticulture firm to be vibrant has caused this economic inconsistency in its part. The horticulture

firms in expanding export production under the Ethiopian Agriculture sector over the reference
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period is the one and decisive sector which lacks intensive and strong encouragement focus
(Prebisch, 1950; Arrow K. , 1962).

The study employed using panel data set and estimation has been done using OLS, fixed effect and
random effect estimation models. Based on Hausman diagnostic test, the fixed effect estimation
model with OLS is best methods to present the findings. The study found using these estimators for
the availed firm panel data as across firms’ performance result predicted from 2011 up to 2017 using
OLS and FE estimation model, all determinants have a positive effect on the firms' export production
under OLS. However, capital has a significant negative effect and chemical pesticide has a negative
insignificant effect on the production under FE estimation model. The negative significant effect
exhibited by capital stock could be the effect of poor management of capital or misplacement of
priority in terms of investment of capital where there are already full employment of resources and

diminishing returns.

Studies depicted that poor management or if any could create a negative relationship between input
and output in many developing countries. Capital has affected positively the firm export production
under OLS estimation method. The variable is insignificant for RE. Furthermore, the coefficient of
fertilizer has indicated its significance in OLS more than FE but human capital and credit have
indicated their significance FE instead of OLS. On the other side, chemical pesticides exhibited
statistically insignificant through the FE estimation model and negatively pressured the firm's export
production with little coefficient value. This occurred due to the improper usage of the input (Fufa
& Hassan, 2006). Human capital and credit facility revealed significant correlation through both
estimators; OLS and FE estimation model. Moreover, both determinants have more coefficients
through fixed effect estimation than OLS. Hence, fixed effect estimation model better estimated the

shock.
Policy Implication

Floriculture is a very profitable enterprise and helpful in adjusting trade balance hence, offers great
opportunity for people to be gainfully employed in the face of rising unemployment challenges. In
order to improve the state of production, there is a need to address the major issues affecting the

industry as such would go a long way in improving the nation’s economy. Since Ethiopia exist in a
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good geographical location to the Middle East countries, horticultural output export is lucrative
provided that good quality standard products are produced to compute the world market. In addition,
wise planned market-oriented production of horticultural yield to supply them for European markets
when they are out of production needs due attention. Therefore, focusing to increase the local
material inputs not only for fertilizer but also for pesticides is vital. If the country has strong research
and development center, technology-intensive production and export cycle shall be highly promoted.

In turn, firms can produce more and might influence the outflow of local currency.

There should be an advanced policy that can favor the firms to produce at high level value output to
generate ample foreign earnings and strong automated (investment in management system) support
of government agency is vital. Correspondingly, practicable industrial linkage policy that enables to
substitute imported material inputs should be developed. There should be responsive policy that
follows sufficient utilization of capital stock in the production process to generate more proceeds to
firms® export production. The government has to take care of infrastructure facilities for the
horticulture firms facilitating transport (air, land, and marine), irrigation, sufficient electric power,

promotion, and strong market linkage.

Some of the issues that need immediate attention are: (i) Increase in the production of value-added
products like dry flowers, seeds, potted plants, micro propagated plants etc., (ii) Organizing
appropriate training for personnel involved in production and export of floricultural products, (iii)
To make the producers and exporters aware about effective quality control measures, (iv)
Establishment of appropriate marketing and distribution channels, (v) Setting up of more export
processing zones for floriculture products etc. Finally, this research leaves the analysis for
determining variable coefficients across each firm together with other unaddressed firm level export

production determinants to other researcher even using implemented models to this study.
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