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ABSTRACT
Even though the Cocoa Research Institute of GhaRa&) has introduced a number of innovations todase
cocoa yield per hectare, rate of adoption has begnlow. One of the reasons given for the low atopis lack
of access to credit. The main objective of the wtwds thus to find out the effect of access to itraad other
farmer characteristics on the adoption of the CRGmmended cocoa technologies. A sample of 686aco
farmers selected through a multistage samplingnigcle was used for the study. Cocoa extensionesffisvere
engaged to use questionnaires to gather data fommacfarmers. The logistic regression model wasl tise
estimate the impact of credit access and otheofsctn adoption of CRIG recommended technologiesuRs
of the study indicated that technology adoptiosignificantly influenced by credit access, primaducation,
hired labour, own labour, membership of associaiod frequency of extension advice. It is recomrednihat
financial institutions should make credit accesstbl cocoa farmers.
Key words: Credit Access, Adoption, Cocoa Research, Innomatidechnology

1.0. INTRODUCTION

The cocoa industry contributes significantly to #@mnomy of Ghana. The cocoa industry in Ghana is
made up of cocoa bean production by smallholdendas, collection and bagging of cocoa beans bydied
cocoa buying companies (LBCs), quality assurancehbyGhana Cocoa Board (COCOBOD) and haulage of
cocoa beans by private hauliers. It also involvesigion of warehousing and other logistics by CAQID and
private individuals and companies and export ofoeobeans by COCOBOD. About 794,129 households are
involved in cocoa production [Ghana StatisticaVBar (GSS) 2014]. Cocoa contributed about 32 pet akthe
total export earnings in 2013 (ISSER 2014). Theoeotree cover protects the environment andai been
identified to have medicinal value. Also, the coseator contributes to educational developmenhefcountry
as COCOBOD grants scholarships to brilliant chitdod cocoa farmers in senior high schools. In addito
these contributions, there have been a numberfi@siinuctural developments such as provision ofisda the
cocoa growing areas and hospitals from revenuerauatdrom the cocoa sector.

Even though the cocoa industry makes significantribution to the Ghanaian economy, the sector is
bedevilled with a number of challenges which reslltn Ghana losing its position as the world’s ¢estg
exporter of cocoa to Cote d’'lvoire. Until 1978, Ghawas the largest exporter of cocoa beans (AwG&R)2
According to Dormon, Huis, Leeuwis, Obeng-Ofori éakyi-Dawson (2004), cocoa production levels dedi
to its lowest level of 160,000 metric tonnes in 398ince the mid 1980s, however, production letialge risen
gradually due to a number of factors including ioyad technologies introduced by the Cocoa Research
Institute of Ghana (CRIG). Laryea (1981) definesaatechnology as the total stock of knowledgeuidicig
traditional skills necessary for cocoa productipmmcessing and marketing.

Commenting on yield of cocoa in Ghana, Dormon,| é2@04) stated that generally yields of cocoa are
lower in Ghana than in other major producing cdestrand that whilst average cocoa vyield per hedtare
Malaysia and Cote d’lvoire is 1,800 Kilograms ar@D&ilogram respectively, it is only 360 kilograrpsr
hectare in Ghana. Even though the innovationsahiriologies introduced by CRIG have potential oféasing
yield per hectare adoption of the technologies theen low (Henderson and Jones 1990, Donkor et @1;19
MASDAR 1998).

Aneani, Anchirinah, Owusu-Ansah and Asamoah (20@2their study of adoption of some cocoa
production technologies by cocoa farmers in Ghasiimated adoption rates for control of capsids with
insecticides, control of black pod disease withgioies, weed control manually or with herbicidpkanting
hybrid cocoa varieties and fertilizer applicatios 80.3%, 7.5%, 3.7%, 44% and 33% respectively. yThe
explained that factors such as access to creditpau of farms, gender, yield, the educational statufarmer,
the age of farm, migration, and farm size werdstteally recognized to influence the probabilitiyazloption of
CRIG recommended technologies. Earlier, MASDAR9®)9had reported that reasons given by farmers for
their low adoption of the technologies involve lack resources such as money and labour to apply the
technologies.

Certain types of technologies are particularlyidifit for smallholder farmers to finance. For exdenp
technologies that require large initial investmenil$ require larger one-time loans which may berendifficult
for smallholder farmers to access. Similarly, tedlbgies that require many years to yield a bermfith as
certain tree crops like cocoa are difficult for sinf@rmers to finance.
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The foregoing indicates that lack of access to itrisdone of the major reasons provided for low
adoption of CRIG recommended technologies. CredieAs can be defined as a transaction betweenastieg
in which one, acting as a creditor or lender, siggpthe other, the debtor or borrower, with mongyods,
services or securities in return for the promiséutiire repayment (Kosgey, 2013). Access to cr@disio known
as financial inclusion) can be seen as the absehbeth price and non-price barriers in the usdirdncial
services (Nkuah, Tanyeh and Gaeten, 2013).

According to Hananu, Abdul-Hanan and Zakaria (3Gl 5ousehold is said to have access to a type of
credit if at least one of its members has a syrigtisitive credit limit for that type of credit wthi may be in cash
or in kind. They continued that accessible credtiamces farmers’ purchasing power to enable theguirc
modern technologies for their farm production, he&re access to credit seems to be limited amondj siwider
farmers due to certain constraints. They obserkiatithe decision to access agricultural credibisitively and
significantly related to age, education, group mersbip and source of credit.

In Ghana and many developing countries, particpl@nl rural areas, access to financial services,
including credit and formal savings mechanismsntéd. Even where financial services are availatiley are
often disadvantageous to small holder farmers.

2.0 OBJECTIVESOF THE STUDY
In the light of the above, the main objective af gtudy was to examine the impact of credit acoassdoption
of CRIG recommended technologies. The specificcilvjes of the study were:
i. to estimate the impact of credit access and otendr characteristics on adoption of cocoa research
innovations.
ii. to provide recommendation based on the outcomieeo$tudy.

3.0HYPOTHESES

Based on the stated objectives the following hypsdis will be tested.

Ho : There is no relationship between access tatcaaed adoption of cocoa research innovations.

H,: There is a positive relationship between craditess and adoption of cocoa research innovations.

40 REVIEW OF RELEVANT LITERATURE
41 Rate of Technology Adoption

Rogers (2003) believes that technology and innowmatire often used interchangeably. He defined
technology as a design for instrumental action tediuces the uncertainty in the cause-effect oelahips
involved in achieving an outcome. He explained oitadoption as the relative speed with which amimtion
is adopted by members of a social system. He ifisthtthe variables that determine the rate of adapas
perceived attributes of innovation; types of innima decision; communication channels; nature dfiado
system and extent of change agent’s promotiontsffor

Feder, Just and Zilberman (1985) observed thahkscientists are interested in agricultural tedbgy
adoption because of its importance in increasimglpetivity and efficiency. They traced the commeneat of
technology adoption in developing countries to pleeiod after the Green Revolution in Asian coustriehey
gave the factors which affect technology adoptisnfaam size, risk and uncertainty, human capitbolr
availability, credit constraint, land tenure systempply constraint and aggregate adoption oves.tim

4.2 Cocoa Industry of Ghana
421 Trendsof Cocoa Output in Ghana

According to Acquaah (1999) cocoa was introduce@hana in the late ¥&entury and the production
of the crop has undergone a series of major expamsand contractions. It is the belief of Ruf and
Siswoputranto (1995) that cocoa production is erficed by environmental factors such as availahifitiorest
land; ecological factors such as deforestationbreatks of disease, and geographic shifts in praziycand
economic and social factors such as migration. & li@stors, they explained, result in variabilityantput such
that in periods of favourable weather conditiongpatiincreases. They identified four distinct pleasdth
regard to cocoa production in Ghana. These phawesirdroduction and exponential growth (1888-1937)
stagnation followed by a brief but rapid growthldaling the country’s independence (1938-64); nedlapse
(1965-82); and recovery and growth or expansicartisy with the introduction of the Economic Recove
Program (1983 to present). According to Vignerd &antos (2008) growth in cocoa production becammem
pronounced starting in 2001, possibly driven byombination of record-high world prices, increasédre
being passed onto farmers, and a set of interventimich as mass spraying programs and high-teahnolo
subsidy packages to promote the adoption of higiner more frequent applications of fertilizer rolledt by
COCOBOD.
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422 Cocoa Research Ingtitute of Ghana

The Cocoa Research Institute of Ghana (CRIG) wasigén June 1938 as the Tafo Central Cocoa
Research Station and was assigned clear goalswitithi Gold Coast Department of Agriculture to inigste
the pest and disease problems of cocoa in ordenaimtain production in the Eastern Region. In 194
Research Station was upgraded to West Africa Céesearch Institute (WACRI) and the objectives were
widened to include the disease and pest problerosanfa in West Africa and also to investigate fatility and
agricultural practices with a view to increasinglgi The name was changed to CRIG when Ghana edtain
independence in 1957 (Acquaah 1999).

CRIG has introduced a number of research innovatiwhich farmers have to follow to achieve
increase in output. These practices include maamtes of the farm by weeding at least twice in & yeaining
semi parasitic mistletoe plant from the cocoa tia®s cutting down cocoa trees affected by swoll@osvirus
disease. To improve soil fertility, the farmer hasapply fertilizer in prescribed quantities. Ttegrfier has to
spray fungicides in right quantities to controlddgod disease and spray insecticides to contselcis such as
black ants, stem borers, mealy bugs, termites etiéhnts. Ripe cocoa should be harvested; fermentakiould
be between six and seven days and the cocoa beauis $e turned twice on the third and fifth dagéde they
are dried. The cocoa should be dried daily in thean raised mats and should be properly driedrbdf®y are
put in sacks for sale. The activities to be perfedrby farmers and estimated man-days are presignieble 1.

Table 1: Cocoa Technologies and Estimated Man Days Per Hectare

Activity Man Days Remarks

Land clearing 20-25 Depends on the nature of bush.

Felling and chopping 15-20 Depends on the natuteees felled.

Stumping and debris gathering 15-20 Depends osttte of cleared area.

Holing for suckers 5

Planting of suckers 10

Holing for seedlings 5

Planting of seeds/seedlings 10

Brushing 15-20

Capsid control 2 with 1 for water carrying

Black pod control 5 with 2 for water carrying bugpknds on farm
performance.

Mistletoe Control 4
Fertilizer application 4
5

Plucking of Pods But depends on the farm perfoneaa

Gathering and heaping of pods 4 But depends on ffemfiormance
Breaking of pods 6 But depends on the farm perfonaa
Carting of fermented beans 4 But depends on tme ferformance
Drying of beans 3 But depends on the farm perfomaan
Carting of dried beans 4 But depends on the famfopaance

Source: Research Department, COCOBOD, Accra

The labour required for any particular activity &gy farmer depends on some important factors. For
instance, the land to be cleared for cocoa farmbéishment may either be a virgin forest, whichl Wwé& more
involving and so demand more man-days comparedsecandary forest. In the case of virgin forestehgill
be more trees which need to be cleared and thisreglire more man hours. On the other hand ifléamel
involves secondary forests they may contain fewambig trees to be felled and in effect requireneless man-
days. Also, the number of labourers required todwsty gather and heap as well as break pods frobetiare of
cocoa farm is largely dependent on the performaricthe farm. If yield is high, the labour requirembhés
correspondingly high and vice versa (MMYE, 2007).

Based CRIG's research findings, the governmentO@l12initiated two programmes namely Cocoa High
Technology (Cocoa Hi-Tech) and Cocoa Pest and Bés€ontrol Programme (CODAPEC) to improve cocoa
yield and for that matter impact on the socio-eeonigoconditions of farmers. The “High Technology” afcoa
production is defined as the sustainable cocoa ystamh by which the farmer increases and maintains
productivity through soil fertility maintenance lgtvels that are economically viable, ecologicalbuisd and
culturally acceptable using efficient managemesoueces (Appiah, 2004).

The Cocoa High Technology Programme (Hi-tech) paogne emphasizes the use of fertilizer and
proper farm management practices to achieve highwara yield. However to enable maximum utilizatodrihe
fertilizer the programme holistically consists dfer four components namely cultural maintenanpplieation
of fungicides, application of insecticides and lessting, fermentation and drying technologies initiald to the
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fertilizer application component. Two main typesferftilizer formulations are used in the Hi-Tecltoamme.
These are granular fertilizers and liquid fertitize

The cocoa disease and pest control programme (GRBEQA is a national pest and disease control
programme initiated by the government in 2001 tdresss the decline in cocoa production. The prograraims
at assisting farmers to maintain their farms amduisles weeding twice or thrice in a year; generahjmg and
pruning of mistletoes and chuppons against disesasgpests twice or thrice in a year.

Teal and Vigneri (2004) in their report on Ghana @ Farmers Survey 2004, observed that the 45%
increase in cocoa output between 2001/2002 to 2003/ could be attributed to three factors namedyeiase in
land use especially in the Western Region wheretioe of land has been relatively low, increasaan-labour
inputs such as fertilizer and the number of persemgaged on the farm. They however suggested furthe
research as to whether the long term growth praspecthe cocoa sector are dependent on liftingsttaints on
farmers’ production possibilities or whether it pigy reflects a short-term response to the windfains of
strong cocoa prices. They also suggested re-sagngiat would allow geographically representativeser
section of cocoa farmers. This they said is requioe a full understanding of factors driving coamgansion in
the sector as a whole. In a related study, Vig(@0D7) attributed the increase in cocoa output hait
between 2001 and 2003 to the increase in fertilis® and a government sponsored mass-sprayingisxerc
beginning 2001. She observed that farmers are @ssiyely integrating fertilizer use and sprayinggpices into
their own cultivation of cocoa crop. She indicathdt two thirds of the increase in production waseayated
from extensive land margin while the other thirdsvadotained by intensifying productivity of existite;nd under
cultivation. The survey indicated that cocoa prdaurcis characterised by low technology cultivatishich
requires the use of working capital mainly to Hmbour for clearing and weeding the land, to pusehthe
chemicals needed to spray cocoa farms for the alooitpests and disease.

Even though CRIG recommended technologies hawenpat to greatly increase cocoa output in Ghana
some farmers are not adopting the technologies.dDifee reasons attributed to the low adoption imtack of
access to credit because farmers do not haveadwaifunds to plough back into the farming actistie

4.3. Importance of Agricultural Credit

Agricultural credit has been defined as the pres@at pro term transfer of purchasing power from a
person who owns it to a person who wants it allgwime latter the opportunity to command anothes@&s
capital for agricultural purposes but with confiderin his willingness and ability to repay at acfied future
date (Kuwornu, Ohene-Ntow & Asuming-Brempong, 201Bpr small holder farmers to achieve higher
productivity, timely access to short-term finana® fnput such as seeds, fertilizer, pesticideshibites,
machines services, transport, labour and fuel igldmental. Small holder farmers in developing coest
however often face extreme barriers to finance ¢&man and Tarazi, 2014)

According to Lundstedt and Parssinen (2009) pocesg to credit and high cost of credit constitute
major constraints to farmers in Ghana. They belitha the seasonality of cocoa production impliest t&ll
input costs are incurred before the harvest antides sometimes need to borrow up to sixty percéheir
harvest upfront since they are usually liquiditynstained and need credit. Wiredu, Mensah-BonsuFars
(2011) also believe that agricultural finance isyverucial for farm business operation. They exmai that
credit, an important source of agricultural finameshown to have no effect in productivity, anthea access to
secondary income has positive effect on produgtiihey further indicated that farmers rely on @aga from
secondary income to finance the purchase of redjimgguts and also pay for hired labour.

Onumah, Williams, Quaye and Akuffobea (2014) idfestt sources of funds for cocoa farmers as rural
banks, money lenders, family support, and perssasings. They realised that the most prominentcssuof
finance for cocoa farmers in the study area wermlsn@ersonal savings and that from family/frien@ocoa
producers in the study area did not have accefisancial services especially those from finanamestitutions.
Only about 20% had access to financial servicesiged by microfinance companies. The bulk of crekéy
received from financial institutions went into pagifor labour services.

4.4 Credit Access and Technology Adoption

There have been a number of studies on credit aerestechnology adoption. Feder and Umali (1993)
and Fernandez-Cornejo and McBrid (2002) reviewedofa that affect technology adoption and highkght
access to credit as the key determinant of adomtfanost agricultural innovations. Similarly, theiistry of
Food and Agriculture (2010) reported that most $reable farmers in Ghana are unable to afford basic
production technologies such as fertilizer and odgro chemicals resulting in low crop yields doepbverty
and limited access to credit.

Nyemeck, Gockowski and Nkamleu (2007) explained #hecess to credit affects cocoa farmers’
outcomes through different pathways. They iderdifiee more prominent channel as through the alieviaf
capital constraints on cocoa production: expend#wrn cocoa inputs are incurred during the cocchdndry
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process, whereas returns are received only afterctitoa are harvested and commercialized. Thehefurt
explained that most cocoa farmers show a negasisk flow during the proceeding season. Therefofmémce
the purchase of production inputs, the farmer neitsier dip into its savings or obtain credit. Trencluded
that access to credit can therefore significanttrease the ability of cocoa farmers with littlenar savings to
acquire agricultural inputs. Furthermore, easingeptial capital constraint through credit reducée t
opportunity costs of capital-intensive assets redato family labour, thus encouraging the adoptainhigh
yielding technologies.

Akudugu (2012) stated that a small but growing eitgi literature suggest that in rural areas of
developing countries, credit constraints have ficant adverse effects on farm output (Petrick, 400arm
profit (Foltz 2004) and farm investments (Carted a@linto, 2003). Akudugu (2012) continues thatklae
inadequate credit access (capital Constraint) guaial militating factor against farmers in finamg their
operations and is one of the major underlying figctaf low agricultural productivity in Ghana (NaNiitako,
1998). Similarly, Dzadze, Osei-Mensah, Aidoo anata¥h (2012) agree that credit is very importanbuese
that allows farmers to expand their operations doph new technologies but unfortunately severalofscare
thought to limit smallholder farmers’ access todite

Atta Junior, Osei and Petershie (2014) report thatprovision of credit enables farmers to mobilize
savings and promote investments so as bring ahmtainable economic growth in the country; however,
despite concerted effort by government, and mocenty non-governmental organizations in promotihg
cultivation of cocoa, its adoption remains low. YHheelieve credit constraints are widely responsibtethe low
adoption of cocoa technologies due to its requirgrf@ costly inputs.

According to Asamoah (2015) most of the technoledte cocoa production require the purchase and
use of input such as mist blowers and fertilizémyever the bulk of cocoa farmers are peasant farméo
have limited resources and so majority of themumable to adopt the innovative technologies asmecended.
The major constraint has been identified as higdt obinputs and the lack of agricultural creditvesl as high
interest rate.

4.5 Credit Constraint and Technology Adoption

In an ideal world, people would be able to borrawemd in smoothing out year to year fluctuations i
income to produce a smooth consumption stream. diffieulty in obtaining credit is referred to asediit
constraint. Eswaran and Kotwal (1990) opine thatgiovision of micro-credit to farmers is seen agHective
strategy for promoting the adoption of improvedhteaogies. They believe that access to credit ptemthe
adoption of technologies through the relaxatiorrefdit constraints as well as through boostingamfdehold’s
risk-bearing ability. They further explained thhetoption of borrowing, a household can do awa wigk-
reducing but inefficient income diversification aegies and concentrate on more risky but efficient
investments.

Smale (1995) observed that in addition to tastéepeace, on-farm storage constraints and risk awers
credit constraints are responsible for the low #@idopof hybrid maize due to its requirement for thpseed.
Supporting this view, Karlan, Osei, Osei-Akoto dsdiry (2012), are of the opinion that investmentisiea of
small scale farmers in developing countries aralitmmed by their financial environment. They exp&d that
binding credit market constraints and incompletsuiance can reduce investment in activities witghhi
expected profits. They said farmers most oftendcleeck of capital as reason they had not interssiferm
investment. They however learnt that capital camstralone was not the problem and that risk ises k
hindrance to investment and thus improved incontegrawth.

According to de Janvry and Sadoulet (1997), creditess will be effective for credit constrained
farmers, that is, those with access to remuneratresumption, production and investment opportesitvho
are unable to pursue the opportunities for lacknaincial resources. They explained that lack @kas to credit
may not necessarily imply an unmet credit need.

Simtowe, Zeller and Diagne (2009) also observed thadit constraint are found to have reducing
effect on the amount of land allocated to hybridizmeand recommended that credit should be targated
younger farmers that are credit constrained to eednaultivation of hybrid maize.

Okpukpara (2010) believes that access to creddctffhousehold welfare outcomes through two
channels. He said first credit access alleviates#pital constraints on agricultural householdse&s to credit
also reduces the opportunity costs of capital-isitenassets relative to family labour, thus encgimg labour-
saving technologies and raising labour productjwaycrucial factor for agricultural developmentpesally in
many African countries (Delgado 1995; Zeller, Setinier & Heidhues, 1997).

According to Diagne and Zeller (2001) rural housdh in developing countries lack adequate acaess t
credit and this has negative consequences on aggrdgpusehold level outcomes including technology
adoption, agricultural productivity, food securityutrition, health and overall household welfardey said
access to credit affects household welfare outcahtesigh at least two channels. They gave thedimannel as
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alleviation of capital constraints on agricultunauseholds. Explaining further, they indicated #ngtenditures
on agricultural inputs must be incurred during filanting and growth periods of crops, while retuare

received only after the harvest several monthg.latbey said to finance the purchase of inputs, firen

household must either dip into savings or obta@dity and hence access to credit can significantdsease the
ability of poor household with no or little savingsacquire needed agricultural inputs. They alquagned that
access to credit reduces the opportunity costsapital intensive relative to family labour, thuscearaging
labour-saving technologies and raising labour petidifly, a crucial factor for development, espégiah many

African countries.

Diagne et al (2001) further explained that the adcohannel, through which access to credit affects
household welfare, is by increasing its risk-begrability and altering its risk coping strategy.eyhfurther
indicated that just the knowledge that credit Wwal available to a potentially profitable but riskyestment turn
out badly will induce the household to bear addgiorisk. The household may therefore be willingatiopt
more risky technologies

The liquidity problem faced by cocoa farmers in @&has amply explained by Vigneri and Santos
(2009). They indicated that growing cocoa requihesavailability of cash throughout the crop seasoensure
all farming practices can be carried out on timeeyl observed that the use of chemicals for thercbat pests
and diseases and the application of fertilizerateial to take advantage of production potentfathe crop.
They further observed that cocoa farmers are un@bladvance cash for the purchase of inputs orir® h
additional non-family labour to work on the farnhui, cocoa farmers face serious liquidity constseamd with
most of yearly income coming during the main hargesson, producers often find themselves sharasii by
the time they reach the lean season, which fallesérmiddle of the crop year.

Aryeetey (1992), in his study of the financial ketrin Ghana, concluded that credit from both fdrma
and informal sectors towards financing small enitegs in Ghana which dominate national productitiara
agriculture is very limited and is not relied ugmnentrepreneurs. For policy purposes making ceaditlable in
both sectors must supersede all other considegation

Responding to the needs of firms, the governmeim opllaboration with other development partners,
has come out with several initiatives such as YautAgriculture Programme (YAP), Private Enterpriseport
Development (PEED) Fund, and International FundAfgricultural Development (IFAD), Funds for Smatich
Medium Enterprises Development (FUSMED) and Expaevelopment and Investment Fund (EDIF). These
interventions have been fraught with difficultieslaso have not yielded the needed results.

To specifically address the problem of lack ofesscto credit to cocoa farmers in Ghana, a number o
schemes have been tried among which are supplhyots to cocoa farmers. To assess the effectivariabss
scheme, Bosompem, Ntifo-Siaw and Adjei-Kwartengd@0conducted a study on the Cocoa High Technology
Programme (CHTP) using a survey of 200 randomlgcset! beneficiaries of a micro financing facility four
districts in the Eastern region of Ghana. The itgcivas to increase access by cocoa farmers to yigting
inputs and technologies. There was a partnershigeatent between CRIG, the licensed cocoa buying
companies (LBCs), the Cocoa research Institute @Rhd the Ministry of Food and Agriculture (MOFA)he
LBCs received agro chemicals (the credit) from CRiG forward them to their registered credible faisn
MOFA provides the necessary extension and mongosupport for beneficiary farmers on applicationttod
technology. The credit is deducted from the safeooa to the LBCs. Thus the LBCs bear the fudlddrrisk.
Their findings were that, farmers’ yields signifitly improved by 72% three years after the programm
However about 81% defaulted because beneficiamdes diverted their produce to non-partner LBCsetyg
preventing the LBCs which advanced the credit frnaking deductions for loan recovery.

In a similar study, Caria, Dzene, Opoku, Teal Zedlin (2009) conducted a study to assess the énpa
of an input (fertilizer, insecticides and fungic&esupply credit package run by the Cocoa Abralfgsmciation
(CAA). Under the programme farmer groups consistifigpetween 5 and 15 members are formed for the
purpose of participation. These groups enter intorgract with the CAA in March each year and reeénputs
to be applied beginning April and May. The harvbsgins in October and although it continues inte th
following calendar year, CAA loans are due by Delbenil5 by which time it is expected that farmerk kave
harvested approximately three quarters of theiuahproduction. They sought to find answers to miper of
questions including the following: is the limitedauof fertilizer technology due to the fact thatuéeholds are
credit constrained and cannot access the finagajpital to invest in this technology or is it duelack of
knowledge of either (or both) of how to apply tleetifiser and the gains available from doing so®iffindings
indicated that the output of the farmers who amske facility increased by about 40% and loanovery rate
was about 90%. However there was a drop-out radédofit 30%.

The foregoing indicates that farmers are likelyatippt improved technology if they have access to
credit. The study therefore seeks to provide ergigvidence of the impact of credit access oratlaption of
CRIG recommended technologies by cocoa farmers.
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5.0 METHODOLOGY
51 Resear ch design

The survey method was used to collect primary ftatthe study. This method was used because of the
wide area the study covered. Primary data was atelfethrough the use of interview schedule. Thestipes
covered personal, socioeconomic, institutional atiner relevant variables.
5.2 Study areas

The study was conducted in five regions where cas@aown. The five regions are Eastern, Central,
Brong Ahafo, Ashanti and Western. Volta region Vedsout because according to COCOBOD (2011) output
cocoa from that region is less than one percetiteofotal national output.
53 Study population

The population for the study was all cocoa farmar§&hana. According to the report of the Ghana
Statistical Service (2014), cocoa supports more #24,129 smallholder households and the nhumbeooda
farmers in estimated at 350,000. These farmerdoamgd in all the cocoa growing regions. They caesisof
male and female, literate and non-literate farméidiverse background and ages.
5.4 Sampling procedure

The multistage stratified sampling technique wasdus selecting 600 farmers for the study. Thd firs
stage involved selection of districts and two ditér from each region making a total of 10 distrigtere
selected. The districts selected were Nkawie aodokigo in the Ashanti Region; Goaso and Dormadén t
Brong Ahafo Region; Assin Fosu and Twifo Prasoha Central Region; Koforidua and Asamankese in the
Eastern Region; and Tarkwa and Sefwi Bekwai inwhastern Region. The second stage involved thetsmbe
of villages or communities through random samphng 10 districts were selected. The third stagelied the
selection of farmers and six (6) farmers were $etbfrom each district making a total of 600 farsier
55 Survey instrument and proceduresfor data collection

The instrument for the study was interview schediilee questions in the interview schedule were
developed based on the kind of information that keggiired for the analysis. It contained both albaed open-
ended questions. Some questions were on Likere soanable respondents rank certain items orblasaThe
interview schedule was divided into eight sectiassfollows: Section one dealt with farmer charastes;
section two considered farm characteristics; sactivee had questions on social participation;isechour
sought respondents’ knowledge about cocoa resdarmvations; section five treated questions relaied
technology adoption; section six treated questmmsneasurement of intensity of technology adopts&ttion
seven dealt with output of cocoa; and section adglait with credit access.
5.6 Pilot Study

Twenty (20) farmers purposively selected from tr@evM\Juabeng District were used for the pilot study.
This district was selected due to its nearnesskimArafo where the Cocoa Research Institute of @G{@RIG)
is located. The results of the pilot study led roadification of a few questions to make them aear
5.7 Test of reliability and validity of instrument

To test the reliability of the questions in théeiwview schedule, the services of cocoa extensificecs
were solicited. They reviewed the questions to raaite whether they would prompt the type of resgsans
expected. After that a pilot study, the main stwhs carried out. The data from the pilot study waalysed
using SPSS (Statistical Package for Social Scignéeseliability coefficient of 0.90 was obtainedhigh was
good.
5.8 Administration of interview schedule for the main study

Extension officers employed by COCOBOD were useihtierview the farmers. The extension officers
were selected based on recommendation from offitera CRIG who had been working closely with these
extension officers. The questions were asked inldal language and so there was the problem oftexa
translation of the scientific terminologies intcetlocal language. However because cocoa extensimers
were used they were able to explain things to aneérs.
5.9 Data analysis

The assistance of officers in the Ghana StatistB=lvice was solicited and the information in the
completed interview schedules was captured withube of software called Census and Survey Proggssin
System (CS Pro). The information was then expatetie Stata software for analysis. The descripgtegistics
such as mean and standard deviation were obtaisied appropriate commands in the Stata softwarso Al
regressions were run using the appropriate commaasksd on the models to be estimated.
5.9.1 Analytical Framework

Following Asamoah (2015), adoption in this studyléfined as full utilisation of CRIG recommended
technologies. Thus farmers were regarded as adoptéey utilised all the recommended technologies/ided
in Table 1.

In order to estimate the effect of credit acceskaher farmer characteristics on adoption, A,gskic
regression model was employed. An adoption (Ahaguation 1 was used as the general framework.
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A=1if A >0and0ifA <0

A* =o'zt (1)
Where A* is a latent variable that takes the vdlukthe farmer adopts a technology or an innovatad zero,
otherwise. Z is a vector of household or farmerabieristics.

The logistic regression model was used becauseépable of handling dependent variables with rtieae two
categories (Aneani et al, 2014; Salasya, Mwangiakbu & Diallo 2007; Adenkule & Henson 2007).

5.9.2 Empirical model
The model estimated using logistic regression i®kews:

Adopt= g, + B, credit+ B, hhsize 3, farmsizeB, Primedys, Midedu
+B,Secedu+ B, Tertedw B, Agef, hirelabB,, Nonhiredlalf,, ownlabél (2)

B,memasse S, freqadviees

The expected signs of the coefficients are:

B1>0; B2>0; B3>0; Bs>0; Bs>0; Be > 0;B7 > 0; Bg < 0;B9 >0, B1o> 0;B11> 0 ;12> 0;B13>0

Where:

Adoptis level of adoption of cocoa research innovatiamedit is access to credifjhsizeis household size;
farmsizeis the size of the farnPrimedurefers to primary educatioMideduis junior secondary/middle school
education;Secedus secondary educatioiferteduis tertiary educationAge is farmer’'s agehirelab is hired
labour; Nonhiredlabis non-hired labour such as spouse labour angneal labour; andwnlabourrefers to
farmer’'s own labourmemassorefers to membership of an associatifregadvice refers to frequency of
extension service advice aads the error term.

In all there were 600 respondents made up of 4d&sm@and 133 females for the study.

Table 2: Descriptive Statisticsfor Variables

Variable Description Obs. Mean S. dev Min M ax

Adopt Level of 195 0.68 0.47 0 1
Adoption

Credit Credit Access(1/0) 174 1.29 0.46 0 1

Hhsize Household size 600 4.53 0.73 2 7

Farmsize Farm size in 600 4.90 1.15 2 10
Acres

Noedu No formal 130 0.22 0.41 0 1
Education (1/0)

Primedu Primary education(1/0) 116 0.19 0.39 0 1

Midedu JSS/Middle School(1/0) 302 0.50 0.50 0 1

Secedu SSS/Technical/ 48 0.08 0.27 0 1
Trg. Coll(1/0)

Tertedul Tertiary (1/0) 4 0.01 0.081 0 1

Age Age in years 600 50.12 11.4 22 72

Hirelab Hired labour 600 3.74 1.41 0 9

NonhiredLab Non-Hired Labour 600 2.93 2.30 0 8

Ownlab Own labour(1/0) 600 0.66 0.47 0 1

Memasso Membership of 600 0.57 0.49 0 1
Association

Frgadvice Frequency of 600 0.74 0.47 0 20

extension advice

Source: Own Survey Data

Note: No education is used as the reference catdégoeducation.

Descriptive statistics of the variables used inrtiadel are provided in Table 2. They show detdilsumber of
observations, mean, standard deviation, minimumnaaximum values.

Adoption
As explained earlier, adoption in this study refeergull utilisation of CRIG recommended cocoa teclogies.
Out of the 600 respondents 195 indicated that &umpted the technologies. This gives an adoptitnag32.5
per cent.
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Credit access

It is a summary of the responses of farmers witharés to the funding of their operations from
borrowing either from financial institutions or nbank financial institutions. About Seventy one)(pér cent
of the respondents had no access to credit. Thiemonly 29 per cent of the respondents had adcesredit.
The result is consistent with other studies (Asam@l5; Akudugu 2012 & Dabone et al 2014) whictorded
low access to credit.

Household size

This refers to members of household who performethin activities on the cocoa farm. The study
indicated that the size of the household rangeas f2ao 7 and the average was 4.53 (approximatglgdple).
46.2 per cent of the respondents had household&iree (5). This finding is consistent with whiatcontained
in the Round Five (5) of the Ghana Living Standauvey (2008).

Farm size

In Ghana most cocoa farmers are small holders wkdamily lands or lease them. The farm sizes are
therefore not big. About 57.8% of the farmers hanf sizes between 2 and 10 acres and the avenagesitee
was 4.9 acres. The farm sizes conform to the geobeaacteristics of cocoa farmers who are basicathall
holders. The farmers do not usually have largetateoms. In the past the government used to harge la
plantations but these were sold to individual farsrend companies.

Level of education

Level of education was categorised into no eduoatiorimary education, middle school/junior
secondary school education, senior secondary sadmhatation and tertiary education. The majorityttod
farmers (50.3%) had middle school or junior secopdahool education. Those who had tertiary edapatiere
less than 1%.

Age of the farmer

The age of the farmer determines whether the farsn@ryouth or an aged. It is generally believeat th
the youth are more energetic and as such are algerform more strenuous work. The majority (53%jhe
farmers were between the ages 41 and 50 yearharal/¢rage age was 50.12 years. This suggestndisatof
the farmers are of middle age. This finding almagteed with the finding of Boahene (1995) who hael t
average age of farmers as 53 years.

Hired labour
This refers to labourers who are paid to work anfirm. They may be casual labourers or permanent
labourers. Most farmers usually hired about 4 labsu

Non-hired labour

Non-hired labour refers to the engagement of sesvaf people who are not paid any wage on the farm.
They usually include friends or members of a coafpez group who visit the farms of members on iotetl
basis to assist each of the members in the grofprpecertain activities such as weeding, pluckefgcocoa
and breaking the pods. About 28.67% of the respaisdengaged 3 non-hired labourers each on thenstar

Own labour

Own labour refers to the man-hours the farmer hifimses on his farm. The study shows that about
66.2% of the respondents used their own labour.fifltgng exhibits the general characteristic of #rhalder
farmers who perform activities on their farms thelmss because of lack of funds to hire labouretsadso due
to the fact that they consider farming to be tloecupation.

Membership of association

A greater percentage of the respondents (57.17%}ated that they belonged to cocoa producer
association such as the Cocoa Abrabopa AssociaiiorKuapa Kookoo Farmers Association. In such
associations members are taught how to cultivateaand discuss pertinent issues bordering onrtiguption
of cocoa.

Frequency of Extension advice

Frequency of extension advice refers to the nunafdimes farmers were visited in a year. About
33.5% of the respondents indicated that they wésited at least once a year by extension officérese
extension officers were from the Ministry of FooddaAgriculture or COCOBOD. They usually provided
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advisory services on how to handle a particulabjgm such as fertilizer application or proper mamagnt of
disease and pests on the farm.

6.0. RESULTSAND DISCUSSIONS
Results for the logistic regression have beengnmtesl in Table 3. Discussions on the various indepst
variables used in the model are presented.

Credit Access

The coefficient of credit access is 1.4849 andgrificant at 1%. This means a unit increase irditre
access will result in 1.4849 increases in the lddsoof adoption, holding other variables constaihis suggests
that Credit access has a positive impact on th@tadoof cocoa research innovation and confirmsdtated
hypothesis. By this finding therefore, respondemit® received credit have higher probability of atitmp of
cocoa research innovation than those who did ruaive credit. This result agrees with most stu@iBssahene,
1995; Donkoh, 2006; Akudugu 2012; Dadze et al 2(4tfg Junior et al, 2014 & Asamoah, 2015) reviewed.
Even though the percentage of respondents who settesedit was small, the finding is significantdan
confirms the findings of other researchers thatitreonstraint is an important determinant of teabgy
adoption.

Respondents whose facilities were declined indit#tat they were declined principally because they
did not have collateral to back their request. ©tespondents also indicated that they did notyafilloans at
all because the loans were not available; intewss were too high when they were available; Haaks are
too risky; and they did not meet the criteria geby the banks.

Table 3: Logit Regression resultsfor Deter minants of Adoption

Variable Coef. Std. Err. z P>z [95% Conf Interval]
Credit 1.484939  0.2216511 6.7 0.000 1.050511 167193
HHsize 0.216247 0.1438078 15 0.133 -0.06561 0.@981
Farmsize 0.053714  0.0956954 0.56 0.575 -0.1338541024
Primedu 1.066202  0.3640034 2.93 0.003 0.352769 963
Midedu 0.307824  0.2632686 1.17 0.242 -0.20817 @323
Secedu 0.043742  0.4138313 0.11 0.916 -0.76735 83864
Tertedu 14.51362 453.6198 0.03 0.974 -874.565 9225
Age -0.00591 0.009683 -0.61 0.541 -0.02489 0.013066
Hiredlab 0.304678 0.0745331 4.09 0.000 0.158596 50ré
Nonhiredlab -0.08284  0.0752201 -1.1 0.271 -0.23021.06459
ownlab 1.0787 0.2444039 4.41 0.000 0.599677 1.55772
memasso 1525625  0.2362827 6.46 0.000 1.06252 73388
Frgadvice 0.203259 0.0858189 2.37 0.018 0.03505371@61
Constant -4.05702 1.071353 -3.79 0.000 -6.15683 957P

Source: Regression results based on Own Survey Data

Notes:

Dependent Variable = Adoption

Number of observations 600; Wald chi square (1284.1; Pseudo &= 0.3347; Prob > chi square = 0.2017

Household Size

The coefficient of household size was 0.2162 agdificant at 10 per cent. Thus an increase in e s
of household by one is expected to increase thedoly of adoption by 0.2162, other things beingakdqthe
results show that there is a positive relationsgbgiween household size and adoption of cocoa m&@sear
innovations and agrees with the stated hypoth@&siis. finding corroborates those of Manyong and Himkon
(2997).
Farm Size

There was a positive relationship between the fsim®m and adoption of cocoa research innovation. The
coefficient for farm size was 0.0537 and significanl10 per cent. This indicates that an increadbea farm size
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by an acre is likely to result in an increase ia thg-odds of adoption by 0.0537. The positive tieteship
between farm size and adoption confirms the statgmbthesis and the finding of Norris and Batie (298
Kebede, Gunjal and Coffin (1990) Polson and Spe(k&91).
Education

As explained earlier, education was divided intoedloication, primary education, junior secondary or
middle school, secondary or technical education temtiary education with no education as the refeee
category. It was primary education which was sigaift at 1 per cent with a coefficient of 1.0662isT
indicated that primary education has a positiveaoctpn farmers’ decision to adopt cocoa reseanchviation.
Thus, respondents with primary education have adnigrobability of adoption of cocoa research iratmns
than those with no formal education. The positekationship between education and adoption agréthstie
stated hypothesis and the findings of Boahene (19%gese, Langyintuo, Mwangi, Jaleta and Rovef®92;
Langyintuo and Mekuria (2005); Ben-Houssa (2011 Aneani et al (2012).
Age of the farmer

The coefficient of the age variable is given a®0891. This means for a one year increase in th@ag
the farmer, we expect a 0.00591 decrease in theddg of adoption, holding other variables const@ihtis an
increase in the age of the farmer reduces the pilityaof adoption of cocoa research innovation.sTtesult
agrees with most studies reviewed (Donkoh, 2006&rah2008) and consistent with the stated hypahés
farmers grow older, they tend to be more consergadind risk averse compared to younger farmersnyou
farmers who are vibrant, energetic and innovatiay ne prepared to allocate resources to new tecHies,
other things being equal.
Hired Labour

Hired labour had a coefficient of 0.0347 and wagmiicant at 5%. This implies an increase in the
number of hired labour by one will other things rfzgiequal, lead to a 0.0347 increase in the log-aifds
adoption. This may be due to the fact that hirddilmers provided the needed manpower requirechéouse of
modern method of cocoa production as recommendeédruthe high technology package. The finding is in
conformity with the stated hypothesis and with Beradis (1995) position that hired labour is a sigaifit
variable that determines the adoption of technalogy
Non-Hired Labour

The coefficient for non-hired labour was -0.0828 avas significant at 5%. This means an increase in
non-hired labour by one will lead to a reductiorthe log-odds of adoption by 0.0828. There wasefioee a
negative relationship between non-hired labour dedision to adopt cocoa research innovations. Wagth
recapping that non-hired labour included spouseueatand reciprocal labour. This finding is contraoythe
stated hypothesis and the finding of Boahene (198%) observed a positive relationship between adopuf
hybrid cocoa and farmers’ access to cooperativeuald he possible reason for this finding may ks the non-
hired labour did not have the required skills fo job.
Own labour

The coefficient of own labour is 1.0787 and sigrdfit at 1%. The result indicates that a unit iasee
in own labour will lead to 1.0787 increase in thg-bdds of adoption of cocoa research innovatiothgr things
being equal. This suggested a positive relationdiepveen own labour and adoption of cocoa research
innovations. The finding confirms the stated hygsik and agrees with Hicks and Johnson (1974) wheve
that own labour leads to greater adoption of laliat@nsive rice varieties in Taiwan.

Membership of an Association

The coefficient for membership of an associat®i.b256 and significant at 1 per cent. This ingisa
that a unit increase in membership will lead to.%2%6 increase in the log-odds of adoption of cassgarch
innovations, other things being equal. Thus, thisrea positive relationship between membership of an
association and adoption of cocoa research inmmmatia confirmation of the stated hypothesis. Tiniding
agrees with that of Opoku, Dzene, Caria, Teal agitli@ (2009).

Frequency of Extension Advice

Results of the study indicated that there was atipeselationship between frequency of extension
advice and the level of adoption of cocoa reseamsbivations. The coefficient of frequency of exiensadvice
was 0.2033 implying a unit increase in extensiowic will lead to a in the log-odds of adoption afcoa
research innovations, other things being equak Tihding confirms the stated hypothesis and agne#rsBaah,
Anchirinah and Amon-Armah (2011) that there is aifiee relationship between extension advice ar@ptdn
of technology.
7.0 CONCLUSIONSAND RECOMMENDATIONS

The study dealt with the effect of credit access ather framer characteristics on adoption of CRIG
recommended technologies. The logistic regressiodetmwas used for the study. Results of the stadicate
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that credit access had a positive sign and sigmiflg affected adoption of cocoa research innowatiaVith
exception of age which had a negative coefficidimed labour, own labour, membership of associatiod
frequency of extension advice all had positive fioeits and significantly affected adoption of oacresearch
innovations. Based on the outcome of the studg,recommended that:

e Financial institutions should be encouraged by Bahkshana to make credit accessible to cocoa
farmers. This can be done by enforcing the taxrtieces to financial institutions which lend to the
agricultural sector.

e Financial institutions should find innovative watgs secure facilities extended to cocoa farmers and
should not always insist on tangible collateralrsas landed properties.

» Farmers should be encouraged to join associatiornthat they can benefit from loans under group
schemes.

e Credit to cocoa farmers should mostly be in thenfaf inputs to ensure that they are used for the
intended purposes.
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