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Abstract
This study examines productivity and resource ufieiency in tomato and watermelon farms in the
Dangme East District of Ghana. Cross-sectional adt®200 farmers (100 tomato farmers and 100
watermelon farmers) were obtained from a field syrusing structured questionnaires. The empirical
results of this study show that, the value of outpiiwatermelon is higher than that of tomato. The
difference could be attributed to differences irtpoi prices as well as labour and material inputso
incurred in the production of each of these cr&iace prices of inputs are more or less stable twer
season, output price difference could be said tthbamain cause of this difference. For instantcepsts
GH¢704.59 to produce a hectare of tomato whereaavthrage cost of producing a hectare of watermelon
is GH¢509.03. Conversely, a hectare of tomato gi€tH¢480.37 whereas a hectare of watermelon yields
GH¢1738.68. Analysis of the factors affecting tledue of output of tomato and watermelon shows that,
land, labour and experience exert significant imfice on the value of output of tomato; whereas,land
non-agricultural activity and training significaytinfluence the level of output of watermelon ir thtudy
area. Marginal value products computed for landlahdur for each crop were found to be higher tnen
market prices of these factors indicating thatllamd labour are inefficiently used in both tomatwa
watermelon production though labour did not sigifitly influence watermelon production. Also, neith
did the amount of fertilizer used in tomato prodoetnor the amount of capital used in watermelon
production exert significant influence on theirwalof outputs; these inputs were found to be uniizad
in each case. These results have implications doicAltural policy in Ghana.
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1. Introduction

Agricultural productivity has improved from year y@ar (NEPAD, 2002). Unlike other regions of the
world, productivity of agriculture per worker in Aéa has declined during the past twenty years (NEP
2002). Raising agricultural productivity can makerdical contribution to growth and the alleviatiof
poverty by generating surpluses that can be usednf@stment in agricultural and non-agricultural
activities.

Africa is a rural continent and hence agricultilsevery important to it. For the entire region irdihg
Ghana, agriculture has accounted for about 60 peafehe total labour force, 20 percent of merdised
export, and 17 percent of GDP (NEPAD, 2002).

It was found that strong increases in agricultyralductivity per worker accounts for the rapid gtiovef
many countries during the past fifty years. In @haagriculture contributes 70 percent of laboucdaand
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36.6% of the GDP in 2004, 36% in 2005, 35.8% in®8Ad31.7 %in 2009, (Institute of Statistical Social
and Economic Research (ISSER)05, 2006, 2007, 2010). Low productivity has sesip eroded African
agricultural products on the world market. Alsaylproductivity is the result of low investment ithfactors
that contribute to agricultural productivity andesfive use of available resources.

Productivity refers to the ratio of output to itgputs (Chavast al., 2005). In any economy, productivity and
growth in productivity are very important determite of how per capita income grows. Productivity is
reinforced by efficiency. In production, efficiencgn be defined in terms of resource use (thatlliscative
efficiency), or achievement of the highest possiblgput level with a given set of inputs (technical
efficiency). Economic efficiency then combines teichal and allocative and scale efficiencies. Wéthnical
efficiency, a farmer must be on the highest pradadrontier whereas allocative efficiency dencadsalance
or equality between marginal value product of imgmd product prices. Scale efficiency implies firats are

of appropriate size that no industry reallocatiayuld improve output or earnings (Grifetlal., 1992).

Empirical studies proved that productivity growttisas from improvement in efficiency brought abbut
advancement in technology. Advancement in agricaltproductivity has led to abundant and affordable
food and fibre throughout most of the developedlav@dughes, 1998). Public and private investment in
research has been the basis for this growth anglaiawent.
One of the millennium development goals is to inmerproductivity of agriculture to an annual growdte
of six percent with special attention to small scrmers. Another is to attain food security bg tkear
2015 (Todaro and Smith, 2006).
Latest figures for 1997-99 show that some 200 arillpeople or 28 percent of Africa’s population are
chronically hungry compared to 173 million betwedd®0 and 1992 (NEPAD, 2002). It has been noticed
that whilst there has been a slight drop in thegprtion of hungry people, absolute numbers keepgis
This gives rise to the progressive growth of foagborts in the 20th century. Until the incidencehahger
is brought down and the import bill reduced byirgsthe output of farm product in which the regiuas
comparative advantage, it will be difficult to aeté high rate of economic growth (NEPAD, 2002).
In Ghana, agricultural activities are carried owimy by small scale farmers who are either illittes or
semi-literates with only few large scale or literd&armers. It is, therefore, not wrong to say thatill be
difficult for them to adopt innovations which woulthprove efficiency and hence productivity. Theliapi
and willingness of a farmer to acquire and usevargset of inputs depends on his knowledge, expegie
prices of inputs as well as the financial positidrihe farmer a particular time. It is an indispl&afact that
farmers continue to be the lowest income earnedshance of the lowest standard of living throughbiet
country. This situation is very difficult to undé&ad taking into account the good effort by theegoment
to promote agriculture and wellbeing of farmers ibgtituting the National farmers Award Scheme to
reward hardworking farmers every year. The effoman-governmental organisations in agriculturenzdn
be overlooked. They carry out various activitieagsistance of farmers aiming at improving tkikss
as well as knowledge of the farmers, lesseningbtivden of input prices and improving prices of amtp
Both the government and the non-governmental osgéions provide credit to these famers at low ager
The objectives of the study are four fold:

i) To estimate the level and value of output produnethrmers in the study area.

ii) To determine the types, level and value of inpetdusy farmers in the study area.

iii) To determine the factors influencing the value wtpot produced by farmers in the study area.

iv) To measure the efficiency of resource use by fasrirethe study area.

The rest of the study is organised as follows: i8Bc2 provides a brief review of literature on eifincy
and productivity; Section 3 outlines the methodgloged; Section 4 presents the empirical resulthef
study. Finally, section 5 provides the conclusions.

2. Literaturereview

Common methodologies used in efficiency studiesuaohe the parametric technique (deterministic and
stochastic), non-parametric technique based on Bat@lopment Analysis (DEA) and other productivity
indices based on growth accounting and index thpongiples (Coelliet al., 1998).
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The deterministic frontier approach attributesdaiViations to inefficiencies. It, therefore, does take into
consideration errors of measurement and other rantlmises hence it has not been usually employed to
studies in transitional economies unless study siithng emphasis on methodological comparison ¢Bjes
1999). In contrast, the stochastic frontier acceuior the effect of random factors such as errdrs o
measurement or hazard factors (Aigeeirl., 1977; Meeusen and van den Broeck, 1977). Ithess
acknowledged that data from transitional econoraresgenerally noisy compared to those from develope
economies (Morrison, 2000). It could be inferrednir this that the stochastic frontier approach igemo
appropriate than the deterministic frontier apphodihe stochastic frontier methodology is moreahié

in a single output case. Its appropriateness magtidadtful in efficiency studies involving farms vehi
operate  using different technologies.

Non—parametric approaches have been used more. dften Data Envelopment Analysis (DEA), for
instance, requires arbitrary assumptions aboufuthetional forms and distribution of the error tertnuses
the linear programming procedure to minimize inpat unit of output to determine the frontier of bes
practice firms, and determine the efficiency of hegmoduction unit relative to their frontier (Alind
Seiford, 1993). This approach is widely used auitstcomputational ease and the possibility ofaiiog
scale efficiency from technical and allocative @éncies. Another advantage of the DEA in compariso
the parametric approach is that it can handle plalbutput and input situations simultaneously eases
where input and output are quantified using diffénenits of measurement (Thiele and Brodersen, 1999
However, the DEA is based on a deterministic apgrpdience all deviations from the frontier are
attributed to inefficiencies. For this reason, daten transitional economies might not be suitdblethis
approach. Also, DEA estimates may be biased towlaiglser scores if the most efficient farms withire t
population are not contained in the sample. Thidcttead to over estimation of sample efficiency.
Allocative efficiency is said to be affected by tas relating to household life cycle. For instgnbedaro

et al., (2006) in their study of Technological Change &wbnomies of Scale in U.S. Poultry Processing
found a strong negative relationship between alieeafficiency and gender of household head. Thdys
found that while female-headed households tend awe ithe same number of adults as male-headed
households, male-headed households have signlficante children per household. Consequently, femal
heads can spend less time taking care of theidremland have more time to spend on other remuwerat
productive activities. Also, female-headed housaghdiave superior managerial skills and are lessulab
constrained in farm productive activities or choasgop mix with higher marketed surplus. Howeween
are able to secure right to land better than womam though women hold larger proportion of thallan
under cultivation. They found that rigidities imtand labour rights within the household or comityun
together with stronger control typically exercidegl men contribute to lower allocative efficiencylsé,
food insecurity resulting from low income status megative effect on allocative efficiency. Thisyniee
due to either adverse effect on labour productivity liquidity constraints curtailing market access
Off-farm income was found to have positive effentallocative efficiency that is, the income is used
acquire resources to prevent underutilization duénsufficient funds to purchase input (Leibeinstei
1989). If markets work smoothly, the introductiminoutside sources of income should not have ttec
allocative efficiency. There was the presence afrlygdunctioning capital or credit markets wherguidity
and cash flow constraints are relaxed through irecam@nerating activities off the farm, particulagy
peri-urban setting where off-farm activities temdyield higher returns than farm activities. Larehure
was however not found to be a problem, thatushsnstitutions do not impede the maximization of
household revenue or the responsiveness of housdhoision to output markets.

Turkson (1997) looked at the determinants and inmé efficiency of vegetable production at Weija
Irrigation Project. He employed the Ordinary Le8sfuares estimation procedure and the Cob-Douglas
functional form to obtain the parameters of an autpesponse function or yield response equation.
Variables included in the function were irrigatidapour, fertilizer, tillage, pesticide, etc. Thssudy,
however, did not consider farmers involvement in-agricultural activities as a factor.

3. M ethodology

3.1 Value of Output and Input
The value of outputMOPT) in this study is computed as the product of pEatéwre quantity of output in its
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appropriate unit and the weighted average price Weighted average price is also computed as the
summation of product of prices and quantities sblthe various prices divided by the sum of thentjties.
The weighted average price is expressed as:

PQ/>.Q (1)
where denotes unit weighted average price of outpﬂ‘tdenotes unit price of output sold at a given
time; Q denotes quantity of output sold at a given pri¢g,

Value of input ¥,) is computed as the sum of products of the quanfithe various inputsxX) used and
the respective pricesH) as at the time they were bought. Unlike outpuaput prices were found to be
stable throughout the year, hence, the absoluteprivere used. These include material inputs ssiskeed,
fertilizer and spraying chemicals as well as cdfttast of ploughing and depreciation of tools) #bur.
Labour is measured as the number of man-days us@erforming the various farm operations. Farm
operations commonly performed by farmers includel lelearing, planting or sowing, fertilizer applica,
weeding, spraying and harvesting. Total cost ofehis computed by multiplying per hectare cost of a
particular farm operation by the number of timesats performed, and summing these up.

3.2 Determination of the factorsinfluencing value of output produced by farmersin the study area.

The Cobb-Douglas functional form has limitationsténms of estimation of elasticities since it impesa

lot of restrictions. However, it has been extengivsed due to ease of computation and simplicits lot

of empirical studies to analyse farm efficiencies.

This study employs the Translog functional form ethis more conveniently used because it allows
interaction among variables. Unlike the Cobb-Dosglthe Translog does not generate elasticity of
substitution equal to one and the isoquants andimerproducts derived depend on the coefficiefithe
interaction terms (Kalijaran, 1990). The functisrspecified as:

InY =3, + %ﬁlnx +052;25 INX;InX, +¢ )
Where;3, and B, denotes coe |C|ents,X denotes a vector of inputs;Y denotes output; i, j are
positive integerdj Z | = 123,...); & denotes stochastic error term.

The empirical models for tomato watermelon are igelcusing the Translog function in equation (2).
3.3 Estimation of Productivity

This could be expressed in several ways as pdaa@br productivity, multifactor productivity or tal
factor productivity. Total factor productivity ixpressed as:

TFP=> P,Q /) RX 3)
WhereT denotes TotaI factor Product|V|tEf‘ Q denotes total value of outpuf’ X, denotes total
value of input; Q denotes the quantity of output X, denotes quantity of mputP denotes price of
output; and P, denotes price of input.

34 Descrlpnon of Variables

Variables considered for both productivity estiimatand the empirical model include value of output
land, distance, experience, labour, total costaltebpital), fertilizer, non-agricultural actives and
training (extension service).

Value of output (VOPT) is measured as the product of the quantity of ypcedobtained from a particular
crop for the season and the weighted average optfmé of that crop. The weighted average pricesisd

in order to correct for any inflationary influence.

Land (LAND) represents the area of land under cultivatiorafgiven crop. Land area under cultivation is
used in order to determine its influence on thei@alf output. This is measured in hectares and sdnm
over plots.

Distance (DST) is measured as the number of kilometres a farmagels from house to the farm. This was
averaged over number of plots. Distance from a éalsnresidence to his farm is included in order to
determine whether the time and energy spent irelliag from house to the farm has a significant atip
on the value of output produced by the farmer.
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Experience (EXP) is measured as the number of years a farmer has faeming. The frequency with
which person carries out an activity determines rgpecialised he would be which then enhances
efficiency. Hence, this variable is expected toedeine whether farmers are able to improve upoir the
efficiency through specialization.

Labour (LAB) refers to the number of working hours spent onféne by a family or hired labourer from
land preparation till harvesting of a particulapgr The more man-days or man-hours spent on thg fa
the higher the expected output. Number of days tspemperforming the various farm operations are
summed up and multiplied by the average number wgrkours per a day, (that is, 8 hours), to obtihe
labour supply for a given crop.

Total cost (TC) is estimated from summation of labour cost fortheous farm operations, material input
cost, (that is, cost of seed, fertilizer and sprgyéhemicals), ploughing cost and depreciationquipgment
and tools. The straight line method was used indbgreciated values and each tool or equipment is
assumed to have a salvage value of 10 percent.vahigble is included in the model to find out whnt
the total cost incurred by the farmer on a hect#réand significantly influences the value of outpu
produced.

Fertilizer (FEZ) refers to the amount of chemical fertilizer applpst hectare to a particular crop. This is
measured in kilograms and averaged over crop &ieae the study area is located in the Coastalk€hic
and Grassland Vegetation Zone, the fertility ofsoi the area is generally low, hence it is expédhat
fertilizer would have a significant positive infinee on the level of output and hence its value.
Non-agricultural activities (NNG) variable is included as a dummy variable, thabig for all farmers who
engage in activities other than agriculture and z@herwise. When farmers engage in non-agricultura
activities, they are expected to invest some ofitlseme from these activities into the farming Inesis
which could influence the effectiveness and timesds with which farm operations are carried outsThi
could also influence the level and value of output.

Training (EXT) refers to whether a farmer receives visits froneesion agents or not. Extension agents are
responsible for teaching farmers new and improvesthods of farming. If farmers receive visits by
extension agents, they learn more about farm dpestnd the entire farm business. This could erfae
output. Training is also a dummy variable. A vatiezero is scored for farmers who did not  receing
extension service for the cropping season undeewesas well as those who did not have at least gmym
education and one otherwise.

3.5 Data, Sources, and Uses

Cross-sectional data obtained from a field surdeseovation over one year period was used. The sagnpl
technique employed was simple random sampling,ish#tirty-three one third percent of farmers frtre
various  communities in the study area were pidkedbtain a sample size of hundred. Data collactio
was done through questionnaire administration atetviews

Farmers were interviewed on the level of output lpectare and unit prices of output. These were then
multiplied to obtain the value of output per heeta@uantities of various inputs used per hectadetlagir
prices were also obtained in the same way to coentnet value of input. The OLS estimate of the Ti@ans
production function was used to determine the eféwarious factors on total output. Factors cdestd
include land, labour, capital (initial capital), raghemicals, education, distance from farm, land
fragment (that is, number of plots) and involvemanton-agricultural activities. Interactions beeme
these variables are also determined. Some of thiagables are eliminated from the models due to
unsatisfactory results obtained by their inclusiemally, efficiency of use of the various resowds
determined by computing marginal value product fritv@ regression output and comparing with market
prices of inputs. Assuming that the market cleeffigient use of a resource is achieved whentheginal
value product of the input equalsits price. On the other hand, if the marginal value prodsidéss than the
price, then the input (resource) is being overadi, and it is being under-utilized if the mardinalue
product is greater than the price of input. Alteéively, allocative efficiency index could be compdtby
dividing the marginal value product by the pricamgfut. That is, if this index equals unity, thexsources
are said to be efficiently utilized. On the othamnt, if it is less or greater than unity, then teses are
inefficiently utilized.

4. Empirical Results
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4.1 Demographic Characteristics of farmers
Majority of the farmers are between 30 and 50 yaatiating that they are quite active. About 3@ceat

of the respondents are over 50 years old. Thisigmphat a good number of farmers are people whe ha
taken to farming after retirement from public seevi

Farmers who have at least primary education aresidered educated in this study, nevertheless, a
significant number of farmers (46%) are found teehao education.

Males are the dominant farmers (82%) in the aieeegheir female counterparts are unable to coiie w
the rather strenuous farming activities. Rathentbaning and operating farms, most female respaisden
said it was more lucrative acting as middlemerhamarketing of farm produce.
A lot of farmers (66%) engage in non-agriculturetivdties such as driving, truck pushing (on maréteys
by those young men who live near markets), tradfasygnost women), salt mining (both men and women),
masonry, carpentry, sewing as well as teachinginesfew cases. According to them the risky natfitbe
farm business resulting from erratic and irregularinfall patterns, price fluctuation due to poor
marketing network, high post-harvest loses, highishability of the farm produce in addition to dffflty
in obtaining credit for farm purposes, demands thdarmer engages in some kind of non-agricultural
activity in order to survive. Income from such sities is used as capital to start land preparasiothe
beginning of the season in order not to lag behmavell as meet good prices. Most often, incomaiobd
from the first cultivation is ploughed back in tbeurse of the season. Consequently, such farmeralée
to get better returns from the business than mb#tase who concentrate fully on the farming busine
Some can even act as money lenders to their coketagmers and charge exorbitant interest rates.
Fragmentation of farms is not much of a problentesimost farmers have between 1 to 4 plots. Distance
from house to farm, however, could be considerpdollem since about 52 percent of the farmers bave
travel over 4 kilometers to their farms and backnbo This is likely to negatively affect the numiur
hours as well as the energy available for workingte farm. Labour force was not a problem sincechi
labour was readily available. Extension servicettmn other hand, is low. Only 40 percent of thenfars
have access to some extension service. Accordirtgeim, a farmer could have as low as one extension
visit for the entire season.
Some of the respondents indicated that they usaddimg to fertilize their farms instead of chemical
fertilizers. This according to them is due to tlghhcost of chemical fertilizers.
According to the respondents, the farm busines®tisas profitable as the other economic activitiethe
area; therefore, it is not encouraging to remaiit for a long time. Hence, day in and day out, theer
hands are leaving and new hands are entering. Wgtatier farming for a while and realizing thetage of
income generation, people prefer to invest in othen-agricultural activities which they find more
profitable. Others even decide to cultivate onlyaBrareas for subsistence. Also, most of the olderds
are out of the business due to old age. On theeyl8@l percent of the farmers have between 1 toea@sy
of experience in the business, whereas only 2Cepéftave experience of 40 years and above.
4.2 Estimates of Output and Input Analysis
Table 1 presents the computed values of outputoofato and watermelon. The results reveal that
watermelon has a higher value of output (GH¢173&i68n tomato (GH¢480.37) within the 2007 cropping
year. Watermelon has a higher value of output mxmathe fruit, even though perishable, is readily
consumed by almost every one and hence, it doesiawx@ much marketing problems as tomato during
harvesting. Also, prices are relatively stable siharvesting occurs over a short period.
Tomato is more perishable than watermelon. Howes@me of the respondents choose to cultivate the
former rather than watermelon. This is becausegraing to them, the fluctuating output price fasu
early and late cultivators. There may be a verhtpgce at the beginning, a fall at the peak harees!
then a sharp rise toward the end. Also, when gram@ low, discouraged farmers shift to other crops
causing price to shoot up in favour of the few wiultivate in the minor season. Farmers, who harvest
most of their produce at the periods when priceshagh, make high profits.
Table 1: Average Annual Revenue per Hectare for Tomato and Water melon

Crop AverageYied/ha (kg) | Pricelkg (GH¢) | Value (GH¢)
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Tomato 2825.68 0.17 480.37
Watermelon 14489.02 0.12 1738.68

Table 2 shows labour, capital and material inpt ©f tomato and watermelon. Labour cost of tonisito
higher than that of watermelon. Capital investe@ach of the crops does not differ significantlgédngse
the cost components are almost the same. Thdisanti difference between the material input casdts
the two crops is explained by the difference in dgjuantity of input used. Each of them is cultivatesd
seeds and also need spraying chemicals; howeveermeon does well with very little fertilizer whesas
tomato requires a lot of fertilizer. Of the threestcomponents, labour cost stands out as the dtigihel is
even higher than the other two components put begeThis is because whereas the other costs &e on
incurred at certain stages of the production pdabour cost continues until the last fruit isvested.
Table 3 shows the level and value of some matienpeits. Spraying chemicals were not included bez#us
was difficult for the farmers to tell the amount tbie various components used on the farm. They were
however, able to mention how much expenditure theurred in the purchase of the amount used for a
season. This was shared among the crops accoulitigg tarea cultivated and the frequency of spraying
Cultivation was done for two seasons in a yearntlagor season which occurs between April and Juty a
the minor season which begins in August and enéiirember. It is not common to find farmers resagvi
some of their inputs for the subsequent year.

Table 2: Average Cost of Inputsfor Selected Crops per Hectare

Crop
Input
Tomato (GH¢) % Watermelon (GH¢) %
Land 16.00 0.23 16.00 0.31
Labour 453.17 64.30 318.33 62.40
Capital 241.42 34.30 174.70 34.20
Total 704.59 100.00 509.03 100.00
Table 3: Material Input Analysis
Seed Fertilizer
Crop Quantity per| Price per| Value Quantity per| Price  per| Value
hectare (Q) gram (GHg¢) | (GH¢) hectare (Q) gram (GH¢)
(GH¢)
Tomato 0.74 33.33 24.66 185.25 0.54 100.40
Watermelon| 1.11 26.67 29.64 30.88 0.54 16.67

Seed and fertilizer, on the other hand, have eewifft story. Farmers were able to state the various
quantities they used per hectare as well as tleegpat which these inputs were bought. Where sbeum

of hectares were cultivated using a given quartdityseeds and fertilizers, per hectare quantitiesewe
calculated and used. Tomato requires more fertitzan watermelon. This is because whereas watermel
needs only one dose of fertilizer application, ttomzeeds at least two doses.

There are three main material inputs namely, sttlizer and spraying chemicals. Spraying chensica
used include karat, plant food or harvest more, fanddan. Furadan and karat are insecticides whkerea
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plant food is a growth promoter.

Table 4 presents the average productivity of toraath watermelon. Average productivity of watermeakon
higher than that of tomato due to the high yieldiagacity of watermelon. Thus, every one cedi iteck
tomato production yields GH¢ 0.68, a loss of GH20.Qn the other hand, every one cedi invested in
watermelon production yields GH¢ 3.41, a gain of¢GH41. This results from the fact that whereaal tot
input cost per hectare in water melon productioGi#¢508.03, that of tomato is GH¢704.59, an in@eas
of GH¢ 195.56. Meanwhile, the value of output pecthre of watermelon far exceeds that of tomato.
Table 5 presents the average productivity indicesomato and watermelon. This is the ratio of the
productivity of one crop to the other. At a partaupoint in the analysis, a crop is as base crap its
productivity value is compared with that of the eth For instance, taking tomato as the base @op,
productivity value is used to divide the value @ftermelon to obtain the productivity index of watefon.
The ratio of the productivity of a crop to itsedf unity. One is subtracted from each value to fintlthe
extent to which the productivity of one crop is lég or lower than the other. The results reveal tha
productivity of tomato forms 20 percent of thatwdtermelon whereas that of watermelon is 511 péien
tomato.

Table 4: Average Productivity Estimates
Estimated Parameters
Cro|
P Value of Output Total Cost (GH¢) Value of output /
(GH¢) total cost
(GH¢)
Tomato 480.37 704.59 0.68
Water melon 1738.68 509.03 3.41
Table 5: Productivity I ndices between Crops
Tomato Water melon
Tomato 1.00 5.11
Watermelon 0.20 1.00

4.3 Empirical Resultsof Factors affecting Value of Output

In other to determine the effect of various factmnsthe value of output of farmers, a Translog poidn
function was estimated. Value of output of the cielé crops was regressed on the various factogstaff
output. Output functions for both tomato and watlon were estimated. Factors included in the tomato
function are land, distance from house to farmeeigmce, labour, fertilizer and training. The valés are
in their natural logarithms. This gives the coeéfits as elasticities.
The empirical result for tomato and watermelon presented in Tables 6 and 7, respectively. Other
variables of interest are the level of educatiorfasfners, age, non—agricultural activities, totaktcof
production, number of plots cultivated by farmed auantity of seed used. Thé\Rilue for the regression
is 0.40, indicating that 40 percent of the variatio value of tomato output of farmers is explaifgdthe
model. The F-statistic is 0.188 and this is siguaifit at 5 percent. This means that the independeiatbles
jointly explain the variations in the dependentiaile.
Variables found to have significant influence oe tralue of output of tomato include land, laboud an
experience. These variables are in their natugdrithms, hence their coefficients represent elidist$ or
percentage changes in the value of output. Theficigelt of the natural log of land is 1.79 and tkés
significant at 1 percent indicating that a 1 petdearease in the number of hectares of land catitid will
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lead to a 1.79 increase in total value of outpotdpced. In the same way, the coefficient of theirsiog

of experience being 1.06 and significant at 5 pgrageans that a 1 percent increase in the numbgrass

of experience of the farmer in tomato productioli meisult in 1.06 percent increase in the valueuatput

of tomato produced. Also, the coefficient of theéunal log of labour is 0.96 and is significant &tfdercent
which implies that a 1 percent increase in the remaf hours spent on the farm will yield a 0.96qeert
increase in the value of tomato produced.

The model also makes it possible to analyze thesceffect of the variables. Those variables with
significant cross effects are land and distanaad land labour, land and training, experience abhdua
The coefficient of each of these has a negative isidicating percentage reduction in the valueoofidto
output. They are 0.17, 0.24, 0.16 and 0.12 resgygtiThis means that when land and distance froosé

to farm both increase by 1 percent, value of outgutomato will decrease by 0.17 percent. Thisds s
because, increase in the size of land may implyenpdots and farmers are likely to cultivate thetplo
closest to them first and additional plots whick &arther away later. From this, it could be inéerthat
tomato farmers cultivated plots closer to thentolld also be that with larger plots to cultivatel donger
distances to the farms, these farmers would be défggent thus, negatively affecting the value tbg
output. Further, traveling longer distances to fammuld lead to tiredness and less time availabte fo
working on the farm and, therefore, leads to aekes® in output which in turn reduces the valueugfut.

A 1 percent increase in both the area of land vatid and the number of man-hours used on the farm
causes a 0.24 percent decrease in value of outpdtiged. The explanation to this is that as mdredais
employed on land which is relatively fixed, lawdiminishing returns may set in and hence outpusd fal

In addition, high postharvest losses are recordednweather conditions are poor within the haragsti
period. The value of output, therefore, falls siitogepends on both the quantity and the priceinirrg is
measured as the number of times a farmer is vibiyeh extension agent. An increase of 1 percetite
number of hectares cultivated and the number adreskbn visits lead to a decrease in the value mato
output by 0.74 percent. This may due to the faat the extension officer-farmer ratio in the areaéry
low.

Table 6: Regression Results for Tomato
Dependent Variable: Natural L ogarithm of the Value of Tomato Output (LNVOPT)
Variable Coefficient Sd Error t-Satistic
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C -0.2425 1.9977 -0.1214
INLAND 1.7853 0.6338 2.8168***
InDIST 0.6673 0.6430 1.0379
INnEXP 1.0629 0.4405 2.4133*
InLAB 0.9641 0.5555 1.7357*
InFEZ 0.6207 0.8865 0.7002
INEXT -0.1127 0.7340 -1.0045
SQINnLAND 0.0153 0.0869 0.1764
SQInDST -0.1127 0.0949 -1.1869
SQInEXP -0.1269 0.0668 -1.8985*
SQInLAB -0.0347 0.0919 -0.3775
SQInFEZ -0.1906 0.1691 -1.1270
INLANDDST -0.1716 0.0724 -2.3693**
INLANDEXP 0.0108 0.0558 0.1937
INLANDLAB -0.2432 0.1034 -2.3535**
INLANDFEZ -0.2432 0.0973 -0.6005
INLANDEXT -0.0584 0.0937 -1.7617*
INDSTEXP -0.1650 0.0553 -0.2812
INDSTLAB -0.0156 0.0975 -0.5268
INDSTFEZ -0.0514 0.1152 -0.2162
INDSTEXT -0.0115 0.0888 -0.1293
INEXPLAB -0.1277 0.0610 -2.0957**
INEXPFEZ -0.0472 0.0782 -0.6034
INEXPEXT 0.0160 0.0160 1.0005
INLABFEZ -0.0624 0.1226 -0.5089
INLABEXT 0.1514 0.1154 1.3119
INFEZEXT -0.0290 0.1237 -0.2344
R-squared 0.4049 F-statistic 1.8843**

Adjusted R-squared  0.3502 Durbin-Watson  1.7993

*** denotes 1 percent significance level, ** den® percent significance level and
*denotes 10 percent significance level.

Table 7 shows the regression output of watermalalue of output is regressed on the various factach
as land, experience, distance, labour, total cemt-agricultural activity and training. Thé B 0.54
showing that 54 percent of the variation in watdomeoutput value is explained by the model. The
F—statistic is 2.42 and this is significant at tgeat level. This means that the independent viesahave a
joint effect on the value of watermelon output.

Variables which have significant influence on treue of watermelon output include land, trainingl an
non-agricultural activities. Since these values iargheir natural logs, their coefficients represéme
elasticities.

The results reveal that 1 percent increase in éheevof output of watermelon will lead to a 4.46qemt
increase in the value of output of watermelon dnslis significant at the 5 percent level.

On the other hand, a 1 percent increase in thegigsrangagement in non-agricultural activities \gkd to
5.81 percent decrease in the value of watermelodymed and is significant at the 1 percent leveis T
means that when a farmer engages in non-agriculaatavities, it deprives him of the time to work
effectively on his watermelon farm. This is duethe fact that, any delay in sowing or harvestinghaf
crop has a very significant adverse effect on ity of yield obtained.

Farmer training has a negative effect on the vafugatermelon output and is significant at 1 petdewel
meaning that 1 percent increase in the number @neion visits to the farmer will lead to 4.52 pec
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decrease in the value of watermelon output. Thesdmwt conform to the a priori expectation of aitpas
effect. However, the negative sign supports comgdaiby the farmers that some extension agents
demanded payment of a fee each time they visiteid thrms. Judging from the fact that the fees Wdé
paid from the income obtained from the produce nibgative effect is justified.

Further, interacting variables with significanfeets include land and total cost, distance anal tost,
total cost and non-agricultural activities, andatatost and training. The combined effect of land éotal
cost on the value of watermelon output is negatind is significant at 1 percent. Hence, a 1 pdrcen
increase in the size of land under watermelon ool and total cost of production would reduce the
value of output by 0.84 percent. This is becaugk bbthese are cost components and the cost tiiey is
more than the addition to the value of output, leethe net effect is negative.

A1 percent increase in total cost and non-aguicaltactivities increases the value of output ofesmelon
by 1.33 percent and this is significant at 1 petr,cehereas, a 1 percent increase in total costraming
increases the value by 0.76 percent and this isfgignt at 10 percent. This is due to reinvestmat
income from non-agricultural activity on timely li$o meet high output price. Total cost and irgjn
together yield a positive effect on the value ofpoti of watermelon because, even though the effect
training alone is negative, the returns to outpug tb a unit cost of production of watermelon ishégh
that it off-sets the negative effect.
Table 7: Regression Result for Water melon
Dependent Variable: Natural Logarithm of the Value of Water melon Output (LNVOPT)

| Variable | Coefficient | SdError | t-Statistic |
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C -8.1245 15.8564 -0.5124
INLAND 4.4588 2.0752 2.1486**
INDST 1.9283 1.9283 1.0544
INnEXP -1.3085 -1.3958 -0.9375
InLAB 0.3486 1.9743 0.1766
InTC 49153 5.9080 0.8320
INNNG -5.8163 2.0736 -2.8049***
INEXT -4.5282 2.3354 -1.9389*
SQInLAN 0.0274 0.1397 0.1959
SQInDST 0.1805 0.1331 1.3561
SQInEXP -0.0378 0.0873 -0.4331
SQInLAB -0.1179 0.1145 -1.0215
SQInTC -1.0464 1.2739 -0.8214
INLANDDST 0.1734 0.1081 1.6049
INLANDEXP 0.0998 0.0736 1.3552
INLANDLAB -0.0740 0.1498 -0.4938
INLANDNNG -0.0352 0.1142 -0.3081
INLANDEXT 0.1577 0.1367 0.1530
INDSTEXP -0.0111 0.0740 -0.1500
INDSTLAB 0.0849 0.1097 0.7742
INDSTTC -0.5489 0.3259 -1.6842*
INDSTNNG -0.0335 0.1013 -0.3312
INDSTEXT 0.1741 0.1113 1.5646
INEXPLAB -0.0488 0.0861 -0.5671
INEXPTC 0.3134 0.2646 1.1846
INEXPNNG -0.1099 0.0913 -1.2040
INEXPEXT 0.1107 0.0989 1.1193
INLABTC 0.1145 0.3440 0.3328
INLABNNG -0.1226 0.1665 -0.7361
INLABEXT -0.0204 0.1421 -0.1435
INTCNNG 1.3319 0.3911 3.4056**
INTCEXT 0.7590 0.4235 1.7919*
R-squared 0.5402 F-statistic  2.4230***
Adjusted R-squared 0.3173 Durbin-Watstan 1.911

*** Represents 1 percent significant level,répresents 5percent significant level, and * repnés 10 percent significant level.

4.5 Marginal Value Productivities

To determine the input allocative efficiency of flaemers, marginal product are computed for somati
from the regression output and multiplied by theghited average price of output to obtain the maaigin
value product. This is then compared with the migpkiees of the inputs.

The marginal product is computed from the OLS eatizd Translog production function by taking account
of the sole effect of the explanatory variablesvali as their squares and interaction with otheraldes.
Marginal Value Productivity Analysisin Tomato Production

The marginal product of land in tomato productisr?i21 which mean that addition of one more heatfre
land adds 7.21 units to the total value of outplgo, the marginal value product of GH¢64.89 isatee
than the market price of a hectare of land, GHTbs indicates underutilization of land.

Similarly, the marginal value product of labour 3485 and capital GH¢834.3 are far above the market
prices of these factors, that is GH¢0.5 and GH&&pectively, showing that they are also underetiliz
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Probably, farmers are not willing to use the vasidactors to the optimum for fear of incurring lessiue

to the expected fall in price of output.

Marginal Value Productivity Analysisin Water melon Production

The marginal product of land in watermelon produttis 33.58. This means that for any additionatilan
put into watermelon production, 33.58 units areeatltb total output. Also, the marginal value praduc
GH¢30.56 is greater than the market price per hedfland, GH¢16 indicating underutilization ohth
Marginal product of labour is 0.95, meaning anyitioidal hour spent on watermelon farm adds 0.9%suni
to the total output of watermelon. Also, the maadjimalue product is GH¢ 0.86 which is greater than
market price GH¢0.5 showing that labour is notoggfitly used.

The marginal product of capital is 1.87, meaningt tfor any additional cedis spent on watermelon
production, 1.87 kilograms of watermelon is produc&he marginal value product, GH¢1.70, is also
greater than the market price per cedi invested.

5. Conclusions

Productivity and efficiency are two basic intertethconcepts that must be understood and pursuadyby
serious developing nation. The interrelationshigush that whereas each of them measures theofatite
factor to another, productivity is a broader cotoghich considers the use of overall resources adeer
efficiency deals with getting the highest possiué¢put from a given set of resources.

The results of this study show that, the value wpot of watermelon is higher than that of tomdtbe
difference could be attributed to differences irtpoi prices as well as labour and material inpugtso
incurred in the production of each of these cr&iace prices of inputs are more or less stable twer
season, output price difference could be said tthbeanain cause of this difference. For instaitoggsts
GH¢704.59 to produce a hectare of tomato wheraeaathrage cost of producing a hectare of watermelon
is GH¢509.03. Conversely, a hectare of tomato gigkH¢480.37 whereas a hectare of  watermelon
yields GH¢1738.68.

In the present study, analysis of the factors #ffgahe value of output of tomato and watermelbaves
that, land, labour and experience exert signifiégafitence on the value of output of tomato whereasl,
non-agricultural activity and training significapiihfluence the value of output of watermelon ie gtudy
area.

Marginal value products computed for land and labfon each crop were found to be higher than the
market prices of these factors indicating thatllamd labour are inefficiently used in both tomatwa
watermelon production in the study area even thoaglour did not influence watermelon production
significantly. Even though, neither did the amoahtfertilizer used in tomato production nor the ambof
capital used in watermelon production exert sigaifit influence on their value of outputs; theseutap
were found to be underutilized in each case.

The study provides the following recommendations:

It is important that the government implements gpoticies that would improve the prices of outpfit o
non-traditional export crops in the entire agriotdd sector. Specifically, farmers in the tradibrarea
should be encouraged to form co-operatives to ertéileim improve upon their bargaining power, erhee t
activities of middle men as well as enjoy the adaga of bulk purchase of inputs. This will reduopuit
prices and relatively increase output prices antt@émprove upon productivity.

Since high and relatively stable input prices aldtfiating output prices negatively affect the ealf
output and hence productivity, it is important tdiere necessary, price support policies such ias pr
ceiling for input and floor price for output shoubte pursued as an economic policy in the agricailtur
sector. Neither tomato nor watermelon has a stdiaglkty. Of these, tomato needs more urgentditbe
since it is produced on a larger scale and istalgialy perishable.

Tomato, even though could not be stored by farnmgmsonsumed all over the country throughout ther.ye
In the lean season, there is very little or no suppthis vegetable. Its price therefore shootsabpormally.
This problem could be solved if the government pites an irrigation facility in the area. As at tivae of
the study there was no such facility in the areerifarmer was at the mercy of the natural rain.

From the regression results of both tomato and nvetlon, land stands out as a very significant facto
influencing the value of output. Also, in each ¢daad is found to be inefficiently utilized. This due to
the fact that apart from the area being sparsghyladed; most of the youth are not into farmingsithey
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find other economic activities more lucrative.

Land being a significant factor affecting the vabfeoutput also implies that the issue of land terin the
area is given a critical look. From the resultsagied, land has a positive influence on the vafueutput
meaning that an increase in the size of land ise®éhe value of output and vice versa. The govenhm
could reserve cultivable land through consultatéord compensation of the traditional authoritiesisTh
would ensure easy access to land by prospectiwgefaror farmers who wish to expand their farms.

The allocative efficiency analysis shows that fieér is underutilized in tomato production despi®
insignificant influence on the value of output. hould be attributed to its high price. Some fagreave
resorted to the use of organic manures such asdoogy and pig dropping as a solution to this probligm
is important to encourage them as well as convitbers to also adopt this practice through extensio
services, since it is a relatively better and n@reironmentally friendly way of fertilizing the $0i

Provision of extension services or training as usdtie study needs to be increased in the stusly since

it has been found to exert positive influence om ¥halue of output of watermelon. Watermelon asshca
crop has been recently introduced in the area héaroeers need more knowledge about it. Therefore
extension service should be improved in the ardarms of both extension officer-farmer ratio angiiy

of service.

The study bears the following limitations.

This study considers factors affecting output; hesveit does not consider fertility of the soil whiis also

a very important factor due to the difficulty enotered in measuring it. Also, this study limitseifsto the
analysis of only allocative efficiency and did moinsider technical efficiency which is also verlevant to
the issue of production due to insufficiency of éirand other resources involved. Future studiesdcoul
therefore look at this aspect.

Some important variables such as age of farmeel le¥ education and fragmentation of farms were
eliminated from the regression model due to unfsatisry results. The sample size of 100 (for each
crop-tomato and watermelon) was also too smallagture all the variations in the characteristicghef
people. This was chosen due to time and finanoiasiraints. Since large sample sizes reduce saamole
future studies should consider larger sample sizes.

This study focuses on only one out of the two haddand thirty districts in Ghana. It is, therefore,
important that similar studies should cover othistri¢ts. This would give a better idea of the proility
and efficiency situation in the country.
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