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ABSTRACT

The studv examined the dissemination and adoption of cocoa
production technologies in Ghana The aim was 10 improve cocoa extension
and adoption of technologies to ensure higher yield. The study identified
twenty-five technologies and examined the communication factors that
influenced the adoption of the technologies. Farmers' background
characteristics and farm related factors were also studied. In addition. the
studv examined the relationships between the level of adoption of the
technologies and background charactenstics of farmers as well as the farm
related factors. The study also identified constraints and best predictor
variables of adoption.

The results of the study revealed that farmers combined both
traditional and science-based technologies in their farmning systems. The
unified extension system under the Minstry of Food and Agnculiure
functioned at a lower intensity. as perceived by cocoa farmers, compared with
exiension provided by the staff of Ghana Cocoa Board. Members of stafl of
Ghana Cocoa Board remained the major extension providers to cocoa farmers.
Most farmers sought information on production-oriented technologies and
paid little or no atiention to post-harvest technologies. Most [armers preferred
the production technology approach and the group method of extension.

On the whole, simple, low cost and locally readilv available
technologies recetved higher rate of adoption, unlike expensive, foreign, and
complex technologies. The over-all level of adoption of technologies was

moderate. Farmers in Brong Ahafo Region had the highest level of adoption
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of technologies. Adoption levels differed significantly among districts and
ovef time. Males dominated cocoa farmers in the studv. Most farmers were
aged or ageing. educated. experienced. and had five household members

Most farmers could not save from the sales of their produce. Sources
of labor included family. hired. communal. and caretakers. Most farmers did
not own high cost machinery but could borrow from their localittes The vield
of cocoa increased over a three-vear period. The mean yield was 3847 kg ha
The Cocoa Diseases and Pests Control and “High Tech™ Programs apparently
contributed to the increasing trend of production. Recent gains 1n cocoa
production should not be signals for complacency. Farmers need 1o
consolidate and build upon the gains to ensure higher production.

Constraints to the adopton of technology were lack of credit. lugh cost
of inputs. labor shortage. and old age of farmers. The best predictor vanables
of adoption were household size and credit availabihity. The farm household
contributed significantly 10 cocoa production. Anv meamngful development
program should center on the household. There 15 the need to expand credit
and savings schemes 10 assist farmers.  For technologies 10 have full adopuon.
researchers should address the needs of farmers Researchers should also
develop economically feasible and low cost technologies. Trained extension
workers should. of necessinv. effectively disseminale innovative practices 10

farmers to ensure mcreased production.
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CHAPTER ONE
INTRODUCTION
Introduction
The chapter introduces the reader to the background to the study of
cocoa production. lechnclogies dissemination and adoption 1n Ghana The
statement of the problem follows this. The objectives. research questions.
research variables and hypotheses ol the siudy are also stated in the chapter
Other aspects covered in the chapter include delimitations. limitations and
justification of the study as well as definition of terms. The chapter ends with

the organization of the study.

Background to the Study

In spite of the significant gains made bv other sectors of the economy
In recent times, agriculture 1s a cnitical strategic resource in the Ghanaian
economyv. Cocoa, Theobroma cacao. L 1s a major export crop with over a
hundred years of history in Ghana Cocoa was introduced into Ghana dunny
the laie Nineteenth Century and. in the early Twentieth Century. Ghana
became the leading producer of cocoa  Ghana remained the leading producer
for almost a centun

According to Vos and Krauss (2002). cocoa is a fundamental
component of the rural hivelihood system, with farmers commtted 1o the crop

Cocoa culuivation 1s a “way of lile” and the {armers are verv much attached to



the crop socio-culturally.  The economic and social importance of cocoa can
scarcelv be exaggerated. Varley and White (1958) noled that there were lew
people in Ghana whose welfare was entirely independent on cocoa  The level
of social and economic development. in the 1950s. so much higher than most
countries in sub-Saharan Africa. was due almost entirelv to the continued
vrowth and prosperity ol the cocoa indusiry  Cocoa provides employment and
farmer income for a sizeable proportion of the labor force. loreign exchange
earmngs and Government revenue. [t is therefore, an important source of
poverty reduction

In Ghana cocoa is produced in the forest belt The Fastern and
Ashanti Regions are the early or pioneer cocoa zones. whereas the Central
Region, Brong Ahafo Region. Volta Region and Western Region are the new
cocoa zones, with the Western Region being the latest cocoa zone The cocoa
growing areas of Ghana are shown in Appendix iI  Cocoa production in
Ghana occuptes about 1.195,057 12 heciares as shown in Table |

Table I: Regional Distribution of Cocoa Areas

Re-g_i'o'ﬁ' |  Area (Ha) Percémﬁge Cum. %e
Westen 49338251 413 413
Ashanti 290.471.80 243 65 6
Eastern 172,131 41 14 4 800
Brong-Ahafo 127.903 20 10.7 90 7
Central 80 088.90 67 974
Volta 31.079 30 26 100
Total 1.195.057.12 100.0

Source: - COCOBOD Cocoa Tree Stock Surveys, 1997

[



Ghana has comparative and competitne advantages n  CoCOa
production  These include specialized shills of Tarmers in producing high
guahiny beans. Farmers produce the beans under environmentally fmendly
conditions. Ghana's cocoa has viruallv limitless demand on the world
market. However. a number ol factors constran the sustamabihiv and
competitiveness of cocoa producton in Ghana  These include capsid and
black pod disease attack. mustletoe nfestation and dechiming sl fernht
Other factors are low vielding cocoa sanebes. poor plant densiies and
inappropriate shade and unremunerative producer price. which tend 1o
stimulate a switching of resources 1o the production of food crops rather than
cocoda in Lhe cocoa belt. The rest are faclors ke lack of credit. poor road and
other infrastructure shortage (Ministry of Finance Report. 1998)

Current eflorts to boost cocoa production include the mass sprasving
exercise by which cocoa farms throughout the countn are spraved free of
charge by the Cocoa Diseases and Pest Control Program (CODAPEC)
Another way of boosting production 1s the "Hi-tech” Program. which aims a1
mcreasing vield by applcation of technologies developed by the Cocoa
Research Institute of Ghana (CRIG). The control of the cocoa swollen shaot
virus disease (CSSVD) is an on-going actinity 1o map out all outbreaks of the
disease. cul oul infested trees and assist farmers (o replant their farms with
hybrid matenals that are tolerant to the disease Ghana produced a record of
736204 tones dunng the 2003-2004-crop season It 1s believed that the
lonnage achieved 1n 2003/2004-crop season was partly the resull ol (hese

measures  Government desires 1o increase cocoa outpul o BUO_GOU Lones by

20520100



Cocoa farmers in Ghana enjoy a better market for their produce than thenr

counterparts in neighboring countries. This is due to the guaranieed price the

goremment pavs them. The government also pays bonuses dunng ofT-season
perniod to give a further boost 10 cocoa production The major objectives for
mcreased production in the years ahead include the following

e To provide extension education to {armers to enable them pursue good
husbandry practices for increased vield per hectare,

e To intensify research work inlo vanous aspects of the cultivavion and
maintenance of cocoa:

o To encourage through research and demonstration the re-estabhishmenl
of cocoa in denuded areas where cocoa was formerly cultivaied and
where annual rainfall remains sufficiently high.

e To encourage private sector participation in the internal marketing and
in several other operational areas of the cocoa industn.

o To promote local cocoa processing to obtain added 1alue:

e To maintain the qualiy of Ghana's ¢ocoa beans so as 10 retan the
traditional premium obtained on Ghana’s cocoa m the world cocoa
market: and

o To secure the mosi favorable arrangements for the purchasing.
inspection. grading. sealing. and cerufication. sales and export of
cocoa { Ghana Cocoa Board. 2000)

In the long term. the path to increased production of cocoa should pass

through a phase of improved productivinn. Farmers can achieve this through
sustainable technology development. dissemination and adoption of improed

lechnologies. The key elements lowards this goal are research capabily and



abilin. an extension network with effective delivery  svstem and the

senousness with which Ghanaian (armers adopt improved technologies

Statement of the Problem

The average productivity of cocoa farmers in Ghana has been ven
low. specifically about 400kg/ha (Ampofo. 1990). compared with 800 kg/ha in
La Cote D Ivoire or 1.700 kg/ha in Malavsia (Cocoa Services Division, [981)
Farmers low output consequently leads to massne reduction i natonal
output. a dectine in foreign exchange and lowenng of the lining standards of
the people.

Increases in cocoa production in Ghana have largely been achiered
through the expansion of production in the virgin forest areas rather than
increases in productiviiy  However. this resulis in forest depletion
emvironmental degradation and adverse clmatic changes The option oi
expanding areas under cultivanon 1s approaching its hrmits  Pressure of land
for {ood crops due 10 population increase has also taken away some of cocoa
lands (MASDAR Consultancy Report. 1997) The potental to increase output
hes 1n the intensification on existing cocoa farms. rehabilitatien of abandoned
farms and replanting in old areas.

Cocoa producuon 1in Ghana has predormmantly been on small scale
Ghana's supenior quality cocoa owes much 1o the post-harvest management
and processing of the beans by small holders handling relauvely small
quantities. The use of mechamical dners. which will be suitable for jarge
output of cocoa from large plantations. reduces the flayvor that comes out of the

fermentaton and sun dning  Thus. for Ghana 10 increase and sustain



production with prevaiting quality. it is importani to devise effective schemes
{o improve productivity ol small-scale farming

Ampofo (1990) observed that Ghana has the potential lo double
production as research information ndicates that the countrv possesse<
sufficient technologies to raise the average vield 1o over 1.500 kp/ha with
appropnate technologies and agronomic practices The problem is Lo dentify
those technologies  Another problem is to find out the awareness of those
improved lechnologies among cocoa farmers

Ekpere (1995) concluded (hal despile the long and impressive list of
innovations from research. Alrican small-scale farmers remain relatinels
unaware of or lack the skills and resources 1o take {ull advantage ol available
agnicultural research results. A cocoa survey in Ghana, conducied by Vos and
Krauss (2002). revealed that farmers’ knowledge of pest ecology. pesi
management. crop nutrition. and cocoa product qualityv was extremely poor
with the exception of those farmers who had been actively involved in on-larm
research by the national cocoa research institute (CRIG)

Thus. 1t is not enough 1o develop technologies for farmers. but ensure
they become tnnovative through extension education However, MASDAR
Consultancy: Report (1997) further revealed that extension workers generalls
lack the expertise of presenting technologies to farmers The report noled thai
inadequate and ineflective performance in exlension deli enn allecied
technology adoption in Ghana.  According 1o Cocoa Services Division (19973
out of 11 mnovations recommended. only two. namely. removal of mistletoes

and removal of unwanted basal chupons on cocoa, attained 6() per cent level of

6



adoption Moreover. Asante-Mensah (1Y88) observed that less than one-third

of respondents adopted eight practices studied

Currently. cocoa extension 15 under the umfied extension services ol

the Mmstry of Food and Agriculture (MOFA) The merger ol the extension

wing ol Cocoa Services Division of Ghana Cocoa Board with MOFA was to

ensure cost-effectiveness.  However, Abina (1994) concluded that a unthed
extension system could nol respond adequateh to widely varving agro-
ecological conditions. complex industnal and environmental requirements and
economic. social. as well as cultural differentiation among rural populations

The question 1s are cocoa farmers benefiting from the merger! The answer 1o
this question and the problems associaled with the transfer of lechnology are
the concems that the study seeks to address The current cocoa exiension
needs to be revisited in order 10 achieve more sustanable production

The success of measures (o improyve the productivity of farmers largely

depends on the adopuion of the recommended practices. which would resull in
increases in vield per hectare. Appah (2004) wamed that Ghana's cocoa
industn would not sunvive unless there 1S an infusion of farmer dyvnamism and
uttlization of research findings 10 improve producuon  He further pointed out
that cocoa remains a key foreign exchange earner. as well as domestic income
booster. hence. there was the need for the larmers {0 be novative to
maximize the desired benefits. instead of relving on traditonal methods of
culuvaling the crop. It 1s. therefore. imponant 10 undersiand the adoption
behavior of Ghanaian cocoa farmers and the factors that influence therr

adopuon or rejection of recommended practices



The socioeconomic and background factors related to the cocoa

farmers plav a major role in the adoption of technologes Such vital data and

wiormation on cocoa farmers” adoption behavior, their  background
characteristics and (arm-related factors influencing the adoption of the
recommended practices in the whole countny. are unfortunately. Jacking o
scanty. These factors will, therefore. be the focus of this study.

A prowing scientific interest in locally developed farming systems and
technologies 15 gaining grounds  Incorporating farmers hnowledge and
practices into formal research programs will make cocoa production strategies
more sustainable fowards increasing vields According to Renuyes. Hay erhort
and Waters-Baver (1992). locallv adopled culuvars and practices lead to
sustainable use of local resources. Howesver. cocoa [armers rarely document
their knowledge and farming systems. which. according to Scoones and
Thompson (2000). are valuable and under- ulilized resources

According to Vos and Krauss (2002). 11 1s now widely acknowledged
that low adoption is partly due to mappropriale research results and lack of
integration of research and farming knowledge. viz farmers’ constraints and
indigenous technologies. The study focuses on the idenufication and
examination ol cocoa production practices by Ghanaan farmers lor (e
atiention ol researchers  Johnson and Kellogg {1984} noted that acceleratine
deselopment in econormies with large agneultural seclors, like Ghana. requires
the deielopment. adaptation and evaluation of agricultural technologies that

farmers adopt. Herein hies the need (o undertake this study



production. technologies dissemination an

The general purpose ol the stu

Objectives of the Study

dv was to examing Ghana's cocoa

d adoption, with a view to making

cocoa extension more effective in responding 1o [armers’ needs towards

suslainable increase in produciion

Specifically, the objectives of the study were to-

!

[ ]

G

Idenify current production technologies available for adopuion by
farmers.

Examine the technologies involsed in cocoa production by Ghanaian
farmers.

Examine the communication factors associated with the dissemination
of cocoa production technologies 1o farmers with regard 10 actors.
messages, approaches and channels:

Determine the rale and level of adopton of the identified
recommended production technologies by [armers.

Identify constraints that limit the adoption of technologies by farmers.
Describe the personal and background charactenstics of cocoa farmers
in Ghana with respect to sex. age. educational level. experience and
household size.

Show how the personal and background characienstics relate (o leve!
ol adoption of technologies.

Explore {arm related factors involved in the production ol cocoa
including farm size. labor. credit. equipment/machinery. land tenure,

vield. marketing and price of produce,



Rescarch Questions

The following questions guided the study 1n seeking answers 140

relanionships  between variables. which ultimately pase explanations  or

sotutions lo the problem situations.

[

()

N

6.

What production technologies are available for farmers adoptions”!
What are the lechnologies employed by farmers i cocoa production in
Ghana?

How do the actors. approaches. messages and commumcation channels
emploved by the extension service influence larmers” adoption of
technologies?

What are the rate and level of adopuon of selected cocoa production
technologies among cocoa [armers i Ghana

From cocoa farmers’ poini of view. what lactors limt the adoption of
technologies”

What are the personal and background characleristics of cocoa farmers
as regards age, sex. educational level. expenence and household size”
Are there any relationships between the age. educational background.
expenence and household size of cocoa farmers and level of adoption

cocoa technologies”

it



9 Show how farm size, labor availability, credit availability. number of
equipment, land tenure arrangement and cocoa vield relate 1o the level

of adoption of technologies. and

14). 1dentifv the best prediciors of cocoa adoption (rom the variables of the



% How can the farm size, labor, credit. equipment. land tenure. marketing
and price of produce of cocoa farmers be described”

9 What is the relationship between (arm size. labor avaitability | crednt
availabilitv. number of equipment. land lenure arrangement and vield
ol cocoa and the level of adoption of technologies”

10 From the variables of the study, what are the best predictors of cocoa

production technology adoption”

Research Variables
The siudy focused on the following dependent and independent
vanables.
Dependent Variables
The dependent variables in the study are rate and level of adoption of’
recommended cocoa technologies
Independent Variables
The independent variables in the study include the following practices
grouped into different categories
Pre-pianting Practices
) Site selection. 2) soil lesing, 3) land preparation. 4) shade
establishment. 5} row spacing. 6) lining and pegging and 7) optimum
crop density
Nursery

1) Nursen raised seedlings. 2) seedlings in polythene bags and 3) hyvbrid

variety

M



Planting
l) Period of establishment. 2) tme of planting. 3) sources of planting
materials and 4) method of planting.
Maintenance
1} Regular weeding. 2) removal of basal chupons. 3} shade manipulation.

use of pruners. 4) pruning and 5) prosvision of adequate dramnage

Chemicals Application
1) Herbicide. 2) mineral fertilizer. 3) fungicide and 4} insecticide
Harvest and Post-harvest
1) Regular hanvesting. 2) fermentation of {resh beans. 3) surmng of beans
dunng fermentation and 4} bunal of pod debris after pod breaking
Other independent vanables include personal and background charactenstics

of farmers as well as farm related {actors.

Personal and Background Characteristics of Farmers

1) Age. 2) educational level. 3) sex. 4) experience and 5) household size

Farm Related Factors
L} Farm size. 2) labor. 3) credil availability. 4) number of equipment. S) land

tenure arrangement. 6) vield and 7) marketing and price of produce

Research Hypotheses

The hypotheses that are of interest in guiding the analvsis of results are



1. Ho' There are no significant relationships between the age.
educational background and experience and household size of
farmers and level ol adoplion of technologies.

Hi- There are significanl relatonships between the age
educational background. expenence and household size of
farmers and level of adoption of technologies

Ho: There are no signilicant relationships between farm sise.

=

labor availability. credil availabilits. number of equipmeni
land (enure arrangement and vield of produce and the level of
adoption of technologies.

Hi:  There are significant relationships between (he farm
size. labor availabiliy, credit availability. number of
equpment. land tenure arrangement and vield of produce and

level ol adoption of technologies

Delimitations of the Study
Delimitations of the study are the following
|, Boundaries or confines of the study covered only one disirict in each of
the cocoa growing regions of Ghana
2. Only cocoa [armers with mature {arms constituted the population 1ur
the study.
3. Only five villages in each district of the regions formed part of the

study' areas
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Limitations of the Study

The study anticipated the following limitations
I in the absence ol adequate record keeping by farmers, the studs relied

on farmers” power ol recall Fssenually. the respondent was ashed 10

look back in time and reconstruct his or her past history of innovation
experiences.  This hindsight ability  was clearly not completely

accurate

Tramned enumerators interpreted the questions Lo farmers (rom English

_}J

to Akan and Ewe local languages. The enumerators again translated
the responses from local languages to Enghsh  There could be

limitations tn ghving correct interpretations

Justification

The studv will make extension agents and farmers aware of
technologies avarlable for disseminanon and adoption.  The study would
create grealer understanding of current cocoa production practices and
constraimis.  The study would document the local production pracuces and
farming syvstem  Such mmformation would become available 1o researchers.
who could then incorporate the information into formal rasearch programs to
dexelop appropnale lechnologies {or increased cocoa production. Researchers
would also know more about the extent of adoption of technologies and
factors. which affect adoption of these technologies This knowledge would
yuide researchers 10 make the research more adapine. tahing inw

consideration the special needs and constraints of farmers



1t is imporlant (o determine 1f the current unified extension sysiem
meels expeclation ol Increased productivity by cocoa farmers The studs
sought to assess the current delivery of cocoa extension and come oul wilh the
capacity of the extension system to olTer responsive programs. appropriale
messages. channels and approaches. capable of serving eMcientiv. cocoa
producers at all levels. Management and policy makers ol extension
organizations would gain more knowledge of demographic charactenistics ol
cocoa farmers as well as socioeconomic factors related 1o cocoa production
This knowledge would guide management and policy makers to effectinely
take decisions on extension programs in the couninv. We need 1o know the
exlent to which larmers adopl or reject the recommended technologies and (he
reasons for their adoption behavior. as well as the factors that best predict the
adoption of technolopies

Based on the cructal role that information plavs in the formulation and
implementation of agncultural policies. the studv could provide analyses to
assist 1n setting priorities and constructing policies thal would encourage betles
adoption of recommended innovations Adoption of recommended
fechnologies would. in tum, raise productivity of farms.  Findings on farmers’
adopuon behavior from this study may be applicable to other situ ions n
which small farmers of similar background grow other export-oriented cash
crops such as coffee, o1l palm and mangoes This could assist in the search for
better ways of faciltating the adoption of recommended pracuices of these
crops by farmers

Earlier research on adoption of cocoa lechnologies carned oul by

Asante-Mensah (1988). Dankwa (2001) and Asante (2002) concentrated onh



o Fastern. Ashantt and Brong Ahato Reptons  There s, theretore. the need 1o
kY . - [Y s L

evtend the studies on cocoa technolopy adoption o cover all the cocoa

growing areds 1n the countn A constant review ol the background
charactenistics and farm retated resources of tarmers could provide vual data
and informanion on farmers’ adoption behavior  The study could Tink the
activities of researchers with farmers, nsttutions and  the povernment
Mareover. the study would facilitate learming action amony other stakeholders
m the industny (© promote cocoa producuon

Among the audience expected to benetit from the rescarch findings. in
view of the data and nformation the study provided. which could ensure
increased production. are the numerous cocea famers and tharr famhies To
them must be added all the other workers and therr fanuhies who are directhy or
indirecthy dependent on ¢cocoa  They are the numerous hired taborers Then
there are the clerks concemed with buving and prading for enport. the lom
dmers and the dockworkers engaged in transporting the ¢crop  Benelicianes

of the project also include major contnbutors 0 agncultural imvestment, rural

orsamezanons that promote change in agnculure and polincal decision makers
Definition of Terms
The following terms are defined within the context of the studs

Adopuon  The acceptance and use of cocoa technolown by farmers

Adopuon level  The number of technologies farmers use out of the toLd

number of technolomes under study

]h



Adoption rate: The number of cocoa farmers using technologies identilied as

a ratio of the total number of farmers in the study over a period of ime

Cocoabean: The whole seed of the cocoa tree, fermented and dried

Cocoa farmer; A Ghanaian individual who owns and operates a unit of

matured cocoa farm in Ghana.

Constraint:  Any condition or a sel of condilions that himit cocoa

production, lechnology dissemination and adoption of technologies

Innovation:  Something newlyv introduced. such as a new method. techmque

or dev ice used in cocoa production.

Productivity: The output per unit of land. labor. capital. time or other imputs

used 1n cocoa production.

ity In this study, the term refers to the all-important aspects of
flavor. punity and the physical characteristics of cocoa beans that have a direct

bearing on manufacturing performance.

Technology:  The machines, tools, mechanical devices. planting materials

insiruments techniques and practices adopted for practical purposes of

producing cocoa.
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Organization of the Study

The studv was organized into five chapters. The body of the study opens
with an introduction contained in Chapier One that presents the background to
the study. statement of the problem under studv and the objectives of the
studv.  Other aspects included in the chapter are research questions, research
hypotheses and the significance of the study. The rest are delimitation.
limitations and definition ol terms.

Chapter Two presents the literature review  The search for the related
literature is one of the first steps in the research process. The literature revien
15 a summary of the writings of recognized authonties. This step provides
useful hypotheses and helpful suggestions for significant imyvestigation. Citing
studies that show substantial agreement and those that seem to present
conflicting conclusions help to sharpen and define understanding of existing
knowledge about the study and provide a background for the research project
In addition, 1t provides a valuable guide to defining the problem. recognizing
its significance, suggesting the data gathering device, appropnate study design
and sources of data

The methodoelogy chapter of the research follows the literature review
The chapter descnbes in detail how the study was conducted and consists of
three parts namely: subjects. procedures and data analvses. The subject’s
section details the population [rom which the sample is selected. The number
ol subjects desired from the population and how they are selected are also
indicated in this section The procedure section outlines the research plan It
describes in detail what is done. how it is done, what data are needed. and the

data-gathering device used. Enough information is provided to permut
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replication of the study. The Statistical Product and Service Solutions (SPSS)
have been used to analyze the data.

The results and discussions, which follow the methodology section,
present the data from the statistical analyses. All relevant findings have been
presenied. Tables and figures supplement text malterial. Dala in the text,
figures and tables are complementary. The text indicales what the reader
should expect 10 see in the tables so as to clarify their meamng  After
presenting the results, the implications of the studyv follow. The discussions
include both theoretical and practical applications of the study. Chapter Five
presents a summary of the study and the conclusions drawn from the results of
the study. Some recommendations for policy development have been made.

The chapter ends with proposals [or future research.
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CHAPTER TWO

LITERATURE REVIEW

Introduction

This chapter reviews the existing theoretical and empincal studies.
which provide the background and necessany basis for the study It includes a
review of cocoa produclion technologies involved in the establishment of
cocoa larms and commumcation flactors associated with dissemuination of
technologies. On the adoption of technologies, the chapter reviews some of
the major developments in the literature related 1o the theory. examines 1is
criticisms and discusses the imphcation for extension. In addiion. the review
deals with constraints and predictors of adoption. Background charactenstics
of farmers. [arm-relaled resources and other socioeconomic factors that
influence technology adoption also form part of the review  The chapter ends

with the presentation of the conceptual framework ol the study

Cocoa Production Technologies
The section deals with technologies mnvolsed in the establishment and
maintenance of cocoa farms. In addition. the section deals with harvest and

post-harvest operations.



Establishing Cocoa Plantation
Mossu (1992) stated that well-organized land preparation would be
beneficial 1o the cocoa trec’s development  Hasty preparation eventually leads
to many problems oflen difficult and costly to solve. The preparation ol land
takes place at least one year before planting out of the cocoa seedlings  Land
preparation involves clearing. with shading arranged to be ready to shelter the
voung plants when they leave the nursery.

Temporarv shading is indispensable during the early stages of the cocoa
irees. Temporary shading provides windbreak. The temporary shading should
be relatively dense. allowing through no more than 59 per cent of the total
Light for the first two vears. Food crops usually provide temporary shadiny.
which gives the farmer an initial return on the land Examples are banana and
plantain. which provide satisfactory shading six to mine months afler planting
Fast-growing trees such as the Gliricidea species are in use I several
countries as temporary shade.

Permanent shading forms a canopy over the adult plantaion. The
economuc and practical advantages of having some oiverhead shade are to
provide the optimum light intensity for optimal growth and yield and
counteract rapid loss of soil ferility. Other advantages are to prevent adverse
effect of wind velocity and excessive transpiration with s altendant soil
moisture deficiency. This in turn causes undue water and nutrient stress and
ipso Jacto, makes the tree susceptible to intensis e insect pest attach.

Permmanent shading generally consists of species retained as the foresi
ts felled. Trees known to be hosts for insects or diseases likely to attack the

cocoa tree must be eliminated. Examples are Sterculiaceae and Bombacuceae



species  [.oucacna lencocephaia, Gliricidia sepum and sanous Fruthrioe

and Alhizia species provide permanent shade lo cocoa plantations The

recommendation on shade 1s 15-20 overhead shade trees per heclare
Moderate shading is however considered as the safest and most econoncal
method n most regions. Excessive shade 1s a common problem. fowenng
vields and encouraging Black pod disease (CRIG 1995).

Cocoa farmers normally estabhsh their farms either by planting dircctly in
the field (planting at stake) or by transplanting nursery-rased scedhngs  In
general. planting al stake 15 more economical since 1t uses no special plant
vrowing facilities However. direct seeding may result in poor establishment
Thus 1s because the voung seedling has to compete with weeds [or nutnent and
moisture. The seedliny s also exposed 1o rodents and insect pests (Freeman.
1965

Several planting patterns can be adopted. in squares. 10 a slaggered
arangement. 1n an equilateral tnangle. 1n an 1sosceles triangle etc But the
simplest and most adopted pattern 15 to arrange them in equidistant rows.
which greatly facibtates maintenance. supervision and plant health work
Stakes are used to mark each planung hole Prepanng the planting holes
generally lollows marking-out Planting must take place a< soon as the rams
season 1s established and as long as possible before the follow g dn season
Planting of the seedlings should also lake place in the carly hours of the
momung I necessary. planting should be at the end of the afternoon. bul

never dunng the hotlest part of the da

hinl

——



Plantation Maintenance
It 15 recommended that the planter should be vimlant, particularhy - dunay

the carhy vears of the development of the plant  Maintenance also implics a

ranonal management of tme and means  The farmer s calendar should take
account of the an-going operations. which can be carrted out in rotavon. such
as weading. prunung of cocoa trees. mustletoe control. fertilization and diseases
and pests control

Weeds compete with cocoa for nutrients and moisture rom the soil and.
thus. reduce the vield of cocoa Weeds also encourage pests and create humid
condions in the farm. which increases the incidence of black pod disease
Farmers are advised to weed thewr farms 3 (o 4 umes avear Weed control by
hand weeding has been the usual practice 1in Ghana and 15 ven evpenshve
Herbicides recommended lor weed control in cocoa are Grammozone aind
Roundup  More time 1s saved when herbicides are used for weed control
(Manu and Tetteh. 1987)

Pruming 1s the removal of unwanted growth or parts of the plant  Pruning
gives shape to the trees and helps in farm operanons  Pruming improsves {ree
arrflow and opens the canopy 1o allow light (0 penetrate the larm  The
wncidence of black pod reduces by these conditions and the vield of crop
increases  Unwanted shoots (suckers) and excess fobage are pruned
ApnlMay and August September each vear (CRIG. [V95)

Mistletoe 1s a plant parasite. which grows on the branches of cocoa
uees  las controlled alongside pruning of unwanted shoots and cveess

tobage Itis removed twice 1n a vear (CRIG. 19054



In Ghana. the most important cocoa pests are capsids. which appear m
™Mo species namely Distanticla theobroma and Sahlbegclia singaeharts s
s (imated that Ghana loses 25% of ts annual crop to these insects (Mrnistry of
Finance. 1998) Farms are to be spraved once a month 1n August. September.
October. and December with recommended msecucides {(Manu and Telteh.
[ORTY

The black pod disease s caused by (wo species  of  funpus.
Phyvtophihora palmivora and Pyihtophihora megakarya. which attach the pud»
and tum themn black within two to ten davs  The damage caused by /7
mavakarva can be very extensine  The disease 18 common duning the ramny
season when the environment is wet and damp There are two methods of
control  They are the cultural and chemical methods The cultural method
amms at reducing humidity and increasing aeration. which do not favor the
development of the disease  These can be achieved through judicious
reduction of shade. regular weeding. removal of basa)l chupons. immedate
remoy al of diseased pods {rom trees and regular har esting

Chermucal control involves spraving Lo coat the pods with fungicides.
which stop the germination or the growth of the fungal spores The spraving
Sarts at the beginning of the rainy season when there are enough pods on the
trees and 5-8 diseased pods per hectare are seen  The sprayv 1s repeated af three
weehkly intervals until all pods are harvested Some of the recommended
fungicides are Koade 101, Copper Nordox, Rudomil. Caocobre Sandov. and
Champion (CRIG, 1995)

Appiah (1990) noted that the absence of essenuial plani nutrients n

mensively cropped land 1s one of the major underliming causes ol luss of
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the fermemation of the sweet mucilaginous pulp that surrounds each sced

Regular stirrmg of the enlire mass 15 necessan o promole acralion and i

obtain even fermentation  Stiming should generally be carried out every 4%

hour-

The duration ol the fermentation depends on the genetic structure of he
election. the climate. the volume of the mass undergoing fermentation and the
method of fermentation adopted  Fermentation occurs on average from 210 £
davs The aim of dring s Lo reduce the waler-content of the fermenied bean-
which 1s approximately 60 per cent to less than eight per cent. to ensure that
the cocoa 1s kept n pood conditon for storage and transportation The
methods adopted 1o dn cocoa can be divided nto two main Lpes natural o
wn-drning and aruficial dnang  After dnang the beans are packed 1in jute
bags The beans are sorted Flat. broken. gerrinated beans and othe
impunites are remoyved before bageing  The inlemational standards state that
the net weight of a cocoa bag must be 62 5 kg e 16 bags 1o one ton

Cocoa beans have to be stored by the producer before delisenng. the
exporter before export and the processor before use Cocoa of merchaniabic
quality must have undergone even fenmentation and dring It must have
moisture contem of less than eight per cent  The product mast not contan g
foreign bodies or hive insects. or any bean with a smoks or any other (e
odor and must not show amy signs of detenoraton The beans should be
reasonably uriform in size and there should be no broken beans or preces <
sheil

{n Ghana the Ghana Cocoa Board continues with the monopoly ssstem vl

grading and sealing cocoa for expont A key element in this regard 1s o Chsure



that the quahty of beans exported 15 sustaned over the vears to guarantee the

carming of a premum on Ccocod Commeraial grades are drawn up accordimy

to the percentages. which must not be exceeded. of faulty beans found dunng
cul test  The intemational standards set by the Food and Agnculture

Oreanization (FAQ) and applied by most of the producing and consuniny

countries appear in Table 2

Table 2: Grading System for Commercial Cocoa (Percentages)

Standard Mouldy beans  Slaty beans Others
“Grade | 3 3 3
Grade H 4 8 e
Ungraded 4 >R e
Source:Musso0,1992

According 10 Ghana Cocoa Board (2000). technologies recommended tor
the establishment of cocoa farms in Ghana included optimum crop densits.
establishment of adequate temporann and permanent shade and weed control
Agronomic practices recommended for mature cocoa inclnded spraving of
msecticides against capsids pests (4kai¢) in August. September. Oclober an
December. control of overhead shade. mustletoe removal removal of
unwanted basal chupons. spraving fungicides against Black Pod discase as
well as regular har esting. pod breaking. fermeniation and dnving ol beans

Gvamfi and Owusu (1979) noted that farmers in the Dunkwa Distnc

parucipated in a pilot extension prosect that featured improved lechnolopics



including site selection for cocoa planting. site preparation for a cocoa farm

hmng and planting temporary shade Others ncluded planting recommendusl
improred planting matenal. cstablishment of nurseries. mainienance of
nurseries. mamtenance of voung cocoa farms {o beanng age (1-3 vears old)
and maintenance of mature [arms. The rest were prevention of capsid pesls
attack. mistletoe control. identifving swollen shoot disease and its control.
Black pod diseasc control and harvesting. fermentation. dnang. bagging and
storage

Recommended technologies studied by Asante-Mensah (1988) included
planting of hvbrid and Amazon vaneties. planting distance of 8 feet by 8 feet.
repular weed control and spraving times [or Capsid pest control  Others were
diiution of insecticides, Black pod disease control by chemical and cultural
means and swollen shoot virus disease control  The rest were mistletoe
control and hanesting timex

Dankwa (2001) also studied the following recommended technologies
extended to farmers raising cocoa seedlings before planting. line planting of
seedlings. and regular brushing of cocoa farm. removal of unwanted basal
chupons and removal of mustletoes. The rest were insecucide spraving 1o
control pests. fungicidal spraying to control Blach pod disease and provision
of necessan shade on the plantation  Asante (2002) further recommended the
following technologies shade establishment. pruning. weeding. {at least three
umes per vear) and capsid control. {sprays four imes per vear) The rest were
Biack pod control. (sprays more than four times per vear). mustletoe contred

(1w o umes per vear) and hanesung, (two o four weekly inten als)
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Farmers' Traditional Practices

On farmers” traditional management practices. MASDAR Consultana
Report { 1997) noted that the norm is low levels of technology usage Farmers
do not adop! or partially adopt recommended agronomic pracuces Farmers’
tradstronal practices involve pruning. which may be performed at weeding and
haphazardlv done. weeding performed twice a vear in Mav/June and
September October and no fertlizer application Capsid mav be controlled
when damage is severe. harvesung done onlv when majonty of pods on the

irees 1s ripe and no control of black pod disease and mustletoe

Communication Factors Associated with Dissemination of Technologies

An understanding of the processes leading to the adoption of new
technologies by farmers 1s imponant 1o the planming and implemematon of
successtul technology dissermunation and adoption Commumnication. defined
@ a means of exchanging messages. 1s an act of giving information and
recening a response  An analvsis of communication is “who savs what 1o
whom and with what response” (MacDonald and Hearle. 199i3)

Filegel (1985) conceptualized communication processes 1n terms of the
S-M-C-R model depicted below
Sender ——» Message —  Channel——»  Recener

For purposes of explication one can use the extension worker as a prime
example of a sender. the source of communication. An evtension worker
should of course. rely on others for information to disseminate The message.
which is prepared by the extension worker. should be clear as 1o s purpose

Objectives should be specified. the content of the message should be relevant



to the audience and directiy hinked to the neni or purpose of e

communication In addition, the treatment of the message musl be such as o

be mielhgible to the intended audience Preparation of a message that an

audrence can understand requires a considerable depth of understanding of the
context of the message. Such depth of understanding deally mcludes practical
experience with the implementation of ideas involved in the message and also
assumes considerable knowledge of how particular message elements it inte:
the aggregale agncullural production process of farmer chents

According to Fliegel (1989). communication channels are the sanous
methods available (o any commumcator in reaching an audience with
message.  Wrilten communication has obvious limitations 1n those Third
World setings where hteracy levels are low, but cannot be rejecled out-of-
hand in view of the considerable evidence that the pnnt messages are read (v
non-literates in areas of low literacy {Deulschman, 1963)

Direct. face-to-face interaction via the spoken word 1s preferable in that 1t
allows for questions to be raised and. in general. {wo-wav commurnication (¢
be easily and successfullv accomplished.  Face-lo-face wteraction 1x
expensive. however, in that extension workers are commonly expected to
serve rather large farmer audiences 1t i1s for that reason that mass media
methods. radio and more recently television. have come ino ncreasin: v
wider use lo reach audience with the spoken word  Visual means of
communication include slides. films and television. plus the many vanants ol
held demonstrations. which are probably (he most effective method of
communication available o extension personnel. To be effectine. result

demonstrations require the use of both visual and spoken communication ang
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: S I
can casilv benefil from the use of written material as well o combmation ol

methods. in other words. is the ideal (Fliegel. 1989). The receiver ol the maa
interest here 1s the farmer

Another element of an effective commumcation IS the process of feedback.
which makes the communicalion’ s process hwo-way rather than onc-way onh

as shownte
Recei er ¢#—————Channegl +——— Message +———— Sende
If the [armer is viewed as the receiver. then he or she musi also be
aven the opportunity lo function as sender. with the extension worker as
receiver  In the absence of amv reactions from the farmer (feedbach). 1t 1s
virtually impossible to gauge the appropriateness of the message contenl. or
channel selection. for example. i the implementation of an information

ampaign

Role of Agricultural Extension in Dissemination of Agricultural
Technologies
One cannot rule out the role of exiension svstem 1n the dissemination of
information on known and feasible cocoa production technoloptes to farmers
According to Benor and Baxter (1984). sustaned high level ol agnicvitural
production and ncomes are not possible withoul agncultural extension
services. supported by agricultural research. which 1s relevant Lo farmers
needs Although there can be agncultural development with weak agnicultural
extension and research services. conunued and widespread improvemen:

requires professional. elTecuiy e extension and research




In many developing countries. rural farm households and then

agricultural land collectively represent the most important national resources

However. 1 too many countries. these human and natural resources remain
largely umapped Adequate and sustained agricultural research and extension
are the most effective means of transferring these under-used resources into
sustained agricultural development for economic growth [t may always be
impossible o quantify the contnbution of extension to agncultural
development but there 1s little doubt that an effective extension coninbules
spmificantly  and immensely 1o agricultural  development Effective
miestment in agricultural extension contributes directiv to national wealth
through increased agnicultural production and enhanced national food secuniy

in addition. increasing the technical and managenial skills of farm
households not only accelerates the adoption and use of improved technolog
but also increases the ability of farm houschold members to successluli
vompete for jobs off the farm when agncultural development occurs and few
people are needed 1n direct agnicultural production. Extension can contribute
1o agricultural development. through both technology transfer and human
resources development. particularly among large members of small-scale men
and women farmers of developing countries (Saville. 1965}

Maunder (1973) viewed exiension as a svstem that assists [arm people n
improving farm methods and technuques. increases production efficiency and
income. improves levels of lining and lifts social and educational standard of
rural people. FAO (1975) noted that agricultural extension 1s an informal
service for traming and influencing farmers Lo adopt improsved practices in

crop and hivestock production. management. conservation and marketing



Swanson (1984) observed that agricultural development ymplics a shifl
from traditional methods of production {o néw resource based methods of
production that include new technological components such as new sariehies.
cultural practices. etc. As such. agricultural extension should take 1t as a role
o teach farmers i management decision-making. leadership and
arganizational skills. Farmers can then betier organize. operate and paricipate
fully in cooperatives. credit societies and other support organizations Farmers

can also participate fully in the development of their local communities

Changing Perceptions Concerning the Role of Agriculturai
Extension Services
In the early davs. extension focused on how to get technological messages
across  However. as the adoption rate of these messages by agricullural
producers was often below expectalions. extension services came (o reahse
that 1t would be more effective to spend more time and energy imolving its
target groups m defiming the message coment and communication channels
utilized in the decision-making process in general and tailonng 11s services 1o
their needs.  Extension services realized that such actors as researchers.
policy-makers. agro-industnes; commercial companies. exlension agencies
and farmers (and their orgamrations) are mutually interdependent
Those actors involved potentially work synergically to support
decision-makang. problem solving and innoyation 1n agriculture or a domain
thereof  This 1s how the new concept of agricultural knowledge and
mformaton systems (AKIS) was born. It promises a comprehensive analysis

of phenomena beyond the boundaries of conmventional exlension and a



practical contribution m terms of knowledge management and policy (Rohng.
[98K)
Context of Extension Reform

Chrnistopolos (2003} stated that extension policy  many countrics tends 10
be nstitutionally monolithic. centrally directed and organized on the premise
that public sector exlension structures can effectnely reach down (o willage
level  Partly in reaction to this. ‘reform’ has been undentaken in the sense ol
wide-scale privatization of extension and removal of the state “subsidy” tha
public sector involvement is thought 10 1mply.  Neither of these (wo basi
models proved effective in providing services that small-scale farmers demand
and find useful In addition. neither reflected what exiension means todas

Extension 1s now broadly acknowledged to refer to a plurahistic array ol
mstiutions engaged in knowledge and information related to technological
change. 1t 1s not resiricted to the public sector. but the pubhc sector remarm:,
1IN many countries. a ven significant sector. Extension that promotes technical
change in agriculture must take careful account of the broader impacts ol
technological change on the rural folks  This 1s ven different from

extension's focus on the adoption of technologies by individual farmers

Approaches to Extension
Hakutangwi (1994) defined Extension Approach as the stvle of action
within a system It 1s more like a doctrine for the system. which informs.
simulates. and guides such aspects of the system as s struclures. it

leadership. its programs. 1ts resources and its Iinkages By approaches 1o



exfension. we undersiand the fundamental. conceptual and functional methods

adopted to (ulfill s ams

According lo Vos and Krauss {2002). traditional extension approaches.

which

accompanied the Green Revolution. were charactensed by

technologies developed by researchers on rescarch stations. lop-down transfer

ol technology by researchers to extensionists. and from these to the farmers

and blanket recommendations for large arcas  The classical “top-down™ view

1s that mnosvations are generated by scientists. passed on 10 extensionists. and

transferred to farmers. Since the transfer of technology model of top-down

dissemination was larpehy discarded as not being effectine n the early 7us

elTorts

haive been made lo develop models of technology development and

dissemination that would involve the intended beneficiaries of these processes

Hakutangwi (1994) distinguished three different umbrella approaches,

nameh

Problem-solving approach. which puts the farmer and his constrainis
and abilities al center stage and attempts o mobilize the entire
extension apparatus and the research svstem 1o service the farmer
Production technology approach. which is also known as mnotation-
centered approach. aims 1o transfer to farmers. technology  from
outside their socioeconomic context  Fxtension activ ely promofes
technical innovations and persuades farmers 1o adopt them.

General agriculural exiension approach with the main feature of
improving the productivity and efliciency of the entre farmuny
community by providing wide subject matter coverage. [t deals with

farm management. hyestock. crop production. conservation. apri



forestry and horticulture  In this approach the extension system sechs

(o solve the farmers™ problems

The Traming and Visit (T&V) extension svsiem was introduced n man
developing countries 18 the 1970s. it is an effective managememt model that
eables efficient implementation of known extension principles  The
approach 1s perceived basically as being top-down including the transfer of
technology philosophy from research-extension-farmer  Top managers plan
exlension programs and regions and districts implement them  Arohoyo
(1998) noted that for dissemination of research results both Ghana and Nigeria
use the classical Training-and-Visit Svstem (Nigeria). or modification of this

approach (Ghana). within a unified extension senvice. which requires the

extension agent who is directly in contact with farmers lo dehver all messages

Farming Svstems Research (FSR) approach to exiension, according 10
Hildebrand (1980). tnes to systematically understand the complexity of the
{faming svstem through diagnosis-inal-expenmentation-venfication and
extension. Farming Systems Research uses mulu-disciplinary  teams
consisting of biological and social scientists.  According to Christopolos
(2003). options for “pro-poor extension” include an arrav ol approache~
namely. direct targeting. strategies to enhance the benefits of growth and
addressing vulnerabilities and livelihood shocks. The transfer of technology
view ol exiension has been superseded by participalon. commumity-based
approaches. reflected in the currently fashionable approaches of Participaton
Rural Appraisal (PRA). Farmer Participaions Research (FPR). or more

generally. Participalony Learning Action (PLA)




The "strategic extension campaign” (SFC) methodolopy developed by
FAO has been introduced in Africa. the Near East. Asia and Latin Amenca
This methodology emphasizes the importance ol people’s participation (i ¢.
intended beneficiaries such as field extension workers and small farmers) in
strategic planming. systematic management and field smplementation of
agricultural extension and training programs.  lis extension strategies and
messages are specifically developed and talored based on the results of a
participatory  problem identification and needs assessment The SEC
technology transfer and application approach is needs based. demand-dnyven
and has a problem-solving onentation

The SEC program follows a syvstems-approach. which starts with
farmers’ Knowledge. Attitude and Practice {KAP) survey whose results are
used as planning inputs and benchmark/baseline for summatine evaluation
purposes. In addition. a senes of practical and participatory approachk
workshops are conducted to train extension personnel. subject-malter
specialists. trainers and farmer leaders together on the skills of extension
program planning. strategy development. message design and positiomng.
mulu-media matenials deselopment. pretesting and production as well ax
management planning. implementation. monitoning. and evaluation. The
strength of this approach is in orenting and traimng relevant estension
personnel 1o apply a systematic. rational. pragmatic approach (o planning
implementing, managing, monitoring and evaluating regular/routine programs

of an agricultural extension sers ice
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Development of Agricultural Extension in Ghana

Agricultural extension started in Ghana at Aburi Botanical Gardens where
few school leavers received traimng and went oul to teach farmers in
Akwapim on improved production technology ol some important ¢rops. with
emphasis on cocoa (Mmistry of Agnculture. 1991) A number ol re-
aruanizations occurred within extension services in the past. which led 1o the
creation of paralle! extension departments. The farmer was confronted wilh
different extension agents who talked on diflerent technical content and
approaches

In 1950, the Ministny o Agriculture established the Cocoa Divsion to
disseminate information on improved methods of cocoa culuvation to farmers
The Division became the Cocoa Services Division (CSD) of the Ghana Cocoa
Board 1n 1972 that was the exiension wing ol the coca industry. The Division
assisted farmers directly on their farms and provided extension training. The
extension traning of farmers in improved practices was done at the |7 farmer
hostels establhished in the coca growing areas Experimental [arms known as
“block planungs™ were also established 1o facilitale demonstralion exercises
COCOBOB stopped this system of training due to linancial constraints and
poor palronage.  Farmers found the two-week conflinement from their farms
and families very inconvenient. The Division was restructured in 19%5 unde
the Cocoa Rehabilitation Program (CRP), which was 1o promote impros ed
production technology among farmers. The new role was changed 10
concentrate on providing extension education and inputs (o farmers The
vocoa growing area of the country was divided into 1.465 extension unis  An

Extension Assistant. who lised within the farming commumty, manned a unit.




and delivered the necessany advice to farmers. The extension strategies

mcluded improved work programming and supervision. direct contact wiih

[armers. regular and frequem in-service traiming. Other strategies were

forging two-way links with the Cocoa Research Institute and the establishment
of a lield-onented extension monitoring and evaluation system

Extension Field Assistants (EFA) worked based on a four-week work
ovcle  They divided therr areas of control inlo siieen sub-umts. cach with
approxinately equal number of cocoa farmers. The extension Assistants
\isled (armers in each sub-unit on one specific day in the four-week cycle
(.2 . on the second Tuesday of every month which to the farmers would be
hnown as even fourth Tuesday) The schedule of visils established ook inte
account local market and taboo davs. For most of the weeks. one dav was left
unscheduled so that amy missed visit could be made up In addition to these
scheduled and unscheduled visits. one dav in each four-week ¢ycle was for -
senvice training of Extension.

Once the program of the Extension Field Assistant had been established. &
was made known to all Farmers in his/her junsdiction and remamned
unchanged. The program ensured that each extension worker syvstematically
covered all farmers and locatons in his area Farmers knew when the
extenston worher was 1o visit them and supervision of the agenl's work
became easy. There was adequate flexability 10 make up for mussed visits and
the extension assistant recenved frequent guidance and traming  Extension
Field Assistants did not sell or distribute farm inputs. though they insvolved

themsel\ es in monitoring the demand and supply of nputs
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At the Regional and Headguarters levels. technical specialists supported

oxtension field activines and in-senice wraining and had close coordination

with Cocoa Research Institute and other farmer support services These

speciabists. along with the Regional Cocoa Officers. were the main trainers ¢!
the Extension Field Assistant and Senior Technical Assistants i thewr [ou-

weekhy in-service traimng and review Sess10NSs

Adoption of Agricultural Technologies Introduction

This section examines the history. influence and impacts of wnoration
diffusion theorn on the Extension Service 1t reviews some of the major
developments in the literature related 1o the theory. examines its criticisms and

discusses the implications for Extension
History

A seeminglv small event occurred in 1928 that provided the basis for a
theorv that has influenced how the Extension Sermvice has conducted s
programs for the past six decades. Dunng that vear. the lowa State
Agricultural Experiment Station released hybnd com to farmers.  With s
vield advantages over traditional com vaneties and promouion by the
Extension Service and commercial seed companies. the seed was adopted
brniskly. Between 1933 and 1939. the number of acres planted to hvbrid com
increased from hundreds to thousands. By 1940, it had been adopted by most
lowa corn growers (Ruttan, 1996). In 1941 Brvee Ryan a professor of rur
sociology at Iowa State University. received funding (o examine the spread of

hybrid comn. He presumed that a better understanding of the hvbrid com
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diffusion process would help disseminate other innovations developed by the

staron (Ruttan. 1996). The resulung classic study by Ryan and Gross (1943}

revealed the following:

» The adoption process began with a small number of farmers whss
adopted hvbrid com soon after 1t was released. From (hese farmers.
the innovation diffused to other farmers

« The most influential source of information on this fnnoyaton ywa
neighbors  When farmers saw and interacted with farmers w ho had

adopted hyvbrid comn, they adopted 1t oo

These findings implied that if innovative farmers were targeted to adopt
innovations, other farmers would soon follow. speeding up the adoption of
new agricultural practices. The idea was simple and compelling and n
provided the basis for a model of agricultural development that the Extension
Service continues 1o use loday. The Ryvan and Gross study was [ollowed
quickly by studies that examined various aspects of the innovation diffusion
process. These studies and their subsequent improvements 1n theory are
closely associated with the agriculture revolution in the Uniled Slates Dunng
ihis penod, agriculture was undergoing rapid change to a svstem that relied on
mechanization and synthetic wnputs. From the 1940s through the 196Uy
researchers plotted mathematical curves representing the adoption of
agniculural innovations, developed categories of adopters. catalogued the
charactenstics of adopters and innovations and examtined the nfuence of

farmer interaction on the adoption process
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Adoption Curves

Rvan and Gross (1943) plotted the number of farmers adopting hrbrid
corn based on the vear farmers adopted 11 The data res ealed a normal cune
I.ionberger (1960) plotted the same type of data on a cumulatne basis and
revealed an S or growth curve. Both cunes indicated that with adoption.
which 1s measured at one point in time. there is a slow growth in the us¢ of a
new technology. followed by a more rapid increase and then a stowing down

4 the cumulative proportion of adoption approaches its maximum
Categories of Adopters

Researchers have ofien assigned titles to individuals based on their
adoplion behavior. The besi-known scheme is from Rogers (1958). Since the
adoption ol an agricultural innosvation [ollowed a normal curve. he deyveloped
classifications of adopters by calculating the mean for the curve and then. by
adding or subtracting the standard deviatton divided the cune into five
segmenis. The segments were assigned these categones: Innosators, Earl

Adopters. Early Majority. Late Majonty, and Laggards (Figure 1)

The classic adoption curve indicates a small number of indiyduals
adopting the innovation early (lefl ail). They are called mnovators  This
group forms about 2.5 per cent. Il the new 1dea survives for an appreciable
lenpth of time and 1s accepted by more than the first few. one can identily a
second category of farmers. here called early adopters. They are also aboui
13.5 per cent. Then, 1if the idea continues 1o spread, the bulk of [armers who

ultimately accept the new idea can be classified as early majorty (34%) and

b
ta




lale majonty (also 34%). depending on the time (carh or late) al which thet

make the decision to accept  Those adopting last form the night tal ol the

cune {afier Rogers. 1958} They are comentionally called laggards  This last

aroup (s conservative and alwavs wanls to play it safe They constiute T per
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Figure 1. The Adoption Curve

Source: Rogers, 1958,

Characteristics of Adopters

The literature descnbes farmers who adopt an innovation carly as
bemng differemt from other farmers  Innovators are younger {Lionberger.
1960). more cosmopolitan (Coleman. 1957). have higher incomes than lates
adopters (Lionberger. 1960). and have the largest operauons of all adopier
categonies (Coleman. 1957} There 15 a great deal of evidence (Rogers 1983)
1o show that innovators have more land and other physical resources at then
disposal In addition. adopter categones differ in their source of information
on mnnoyvanons, with innovators relving on a range of information sourges
tncluding pnmany sources Comversely. lagpards rank at the opposite extreme

on each charactensuc  The other adopter categonies rank between the two




Relative advantage: The degree to which an innoyation is perceived as
better than the idea it supersedes. The acceptance ol an inno ation s
thus in relation to economic gains. social prestige {actors. satisfaction

and convenience associaled with it Adams (1982) observed thai

sometimes. lower cost and subsidies enhance the relative advantage of
mnovation,

Compatbility. The degree to which an innovation 1s percenved a
consistent with existing farmers values. experiences and needs of
potential adopters Management objectines. level of technology and
farm des elopment also alTects compaubility. Farm size, availabihity of
equipment and machinery determine the compatibility of an
innos ation.

Complexity: The degree to which an mnovation 1s percened as
difficult to understand and use. Most members of social svstem readiis
understand some mnovations. others are more complicated and will be
adopied more slowly. Perhaps. the more complex an innoyation is the
more difficuit for farmers to adopt

Tralability: The degree to which an innovation may be expenmented
with occasionally. A farmer will be more inclined to adopt an
innovation that he has tried first on a small scale on his own farm and
that proved to work better than an innovation he had (o adop!
immediately on a large scale, which invelves great nsk.

Observability: The degree to which the results of an innosation are
visible 1o others  Farmers incline to adopt an innosation afier seeiny

its resuits than when results are not easilv seen.




In addton to the perceived attnbutes of an oy ation. Ropers mentioned that

the following vanables alTect an mnor atton’s rate ol adopuon

The type of nnoyation-deciston

e The nature of commumcation channels dilfusing the mnosanoen o

various stages in the imnoy ation-decision process
o The nature of the social system and
e The extem of change agents” promotional efforts in the diffusing the
IO ation

The npe of mnovation-decision 1s related o an mnovation’s rate ot
adopion  We generally expect thal innovations requinng an individual-
deciston will be adopted more rapidiy than when an innorvation 15 adopted by
a oreanization. The more persons imohed 1 mahing an innovation-
decrsion, the slower the tate of adoption  1f so. one route 1o speeding the rake
of adopuon s 10 attempt to alter the umt of decision so that fewer individuals
are imvolied

The commumcation channels used to dilTuse an innovauion also may have
an influence on the innevation’'s rale of adopuon  For example.
wterpersonal channels must be used 1o creale awareness-hnowledge  as
irequently occurs among later adopters. the rate ol adoption will be sfowed
The atnbutes ol innovation and the communication channels probabh interact
0 vield a slower or faster rate of adoption For example. Petrimi { [Y68) found
differences 1n communication-channel use on the basis of the percen ed
complents of innosvations amonp Swedish farmers Mass media channels.
such as agricultural magasines. were satisfactors for less complen innosanions

but nterpersonal comtact with extension agents was more important o
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nAcyations that were percenned by farmers as more complexn.  And il an

appropnate channel was used. such as mass media channels. lTar complex
dea- a stower rate of adoption resulted  Fspecialhy imponant are the norms
ol the svstem and the degree to which communication network structure
Jisplavs a hugh degree of interconnectedness

The relationship between rate of adoption and change agent’s efforis
nowever 1s not direct and hnear  There s a greater pav-oft from a given
amount of change agent actinvity at certain stages i an innosation’s diflusion
Stone (1952) and Petnm (1968) showed that the grealest response 1o change
avent elfort occurs when opimion leaders are adopting. which usually occun
somewhere between three and 16 per cent adoption in most sy stems

Literature reviewed showed that farmers tend o selectively  adops
components of a package in a stepwise fashion based on vanous factors 1t
concen able therefore that one would find that between non-adoplion and 1ull

aduption. there are categones ot adoption 1n a continuum

Stages of the Adaption Process

There are several views about what the process of adoption entails Now
there 1s a relatively wide acceptance of the proposition that people go through
a mimmum of five stages while adopting innovauons (Beal. Ropers. and
Bohlen 1957, Maunders. 1973. and Rogers. 1983) de elopad a sequence ol
stages 10 descnibe the adoption process These stages are awareness. inlerest.
evaluation. trials and adoption  Awareness stage imvolves the ndividual

learning of the ewistence of an innovation. Al this sage. he has hale

47




know ledge about 1t and depending upon an individual's el need he/she may

want {o go and [ind out more about the innoy ation  Interest refers o when the
individual seeks more information about the innovation from sale agents.
professional change agents. mass media friends and users of the innoyation

Information is sought on why and how the nnoyation w orks. how much it
costs, how it compares with other ideas. which perform the same function
Evaluatron involh es mental assessmert of the adyantages and disadvantapes of
using the innovation in his own circumstances. Al this stage. he considers his
resources and management ability and decides whether 1o adopl the idea or
not. 1If he felt it would maximize his goals and objectives. he mahes the

decision to give the idea a trial In the trial stage. the mnoyvator tests the

innovation on a small scale in his siuation.

The change ageni. who may demonstrate how the innoyation works. and
then assist the individual fo trv, may assist hum in the (rial  Adoption 1s the
stage at when the individual decides that the new idea, product. or practice Is
good enough for continuous use on a (ull-scale basis. In practice. these stages
are not necessarilv a rigd patlem or exclusive category with no overlap
Thus. one cannot identify the beginning of one stage from the other. What the
stages do. however. is to offer a wav of describing a relatively continuous
sequence of actions. events and influences. thal mntervene between mitial
knowledge about an innovation and the actwal adoption or rejection

(Lionberger. 1968)
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Interaction among Farmers

Rvan and Gross (1943) documented the importance of interaction

among [armers. “The very fact of acceptance by one or more farmers offers

new stimulus to the remaining ones. The decision 1o adopt 1s a product of the

influence and incentives brought to bear” Havens and Rogers (1961)
identified what thev termed the “interaction effect” This 18 the process
through which individuals who have adopted an innovation influence those

who have not. They contended this is the major factor influencing adoption of

nnovations
Supports of the Adoption Theory

Porlions of the theory are still viable. while others are problematic
The segments of the adoption literature that have maintained viabilits over the
vears are related to the characteristics of nnovations. the stages ol the
adoption process and the effect of interaction of farmers on adoption. One
area of research by social scientists involved in more recent agricultural
development has focused on the decision-making process of farmers  This
literature generally 1s consisteni with the innovation diffusion hierature as it
relates to the charactenistics of innovations and to the stages of the adaplion
process. For example. Vanclay's (1992) work. which dentified barners to
adoption of innovations, 1s consistent with the work by Bohlen (1961) and
Brandner and Straus (1959) Further, Gladwin and Muriaugh (1980) and
Gladwin (1980) 1dentify stages of farmer decision-making that are largely
consistent with Beal. Rogers and Bohlen (1957) stages of the adoption process

discussed earlier.  Stephenson (1980) in work related to the adoption of
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technology by fishermen: and Stephenson (2002) in documenting the adoption

of consers ation practices by horse {farm owners. The most controsversial area

has been the theon's focus on the most innovatn e farmers and the undesirable

consequences of using this approach

Criticism of the Adoption Theory

Cniticisms of the theory began (o appear in the late 1960s. when it was
applied to international development. According to Ruttan (1996). initial
erticism of the theory focused on methodological problems with the research.
but interest in the theory declined as it began 10 be viewed as a source of
inequily among farmers. Goss (1979) obsenved that the application of
innovation diffusion theory in developing countries had undesirable

consequences These problems stemmed from the lollowing

o It is assumed thal benefits resulting from the adoption of innovations
spread and become homogeneous. But expenence from Latin America
showed the gap in mequities actually widened

¢ Aggregate statistics for development projects may show improyement
in elements like production. but commonly the [armers most 1n need of
help received litile benefit.

+ Non-adopters are affected by the diffusion of innovations process
because larger [armers increase production as a result of adopling an

innovation, resulting in a decrease in prices received by all farmers

Other cnticism of innovation diffusion theory came from business and

marketing perspectives. Downs and Mohr (1976) severely cnicized Lhe




theon. contending 1t needs 1o be organized around attributes of both the
innoy ations and the organizations adopting them. They tossed aside the notion
of static calegories of adopters, maintaining that anyone can be an mnoyator 1f
innovations are matched with organizations targeted for adoption.  Brown
{1981). offering s market and infrasiruclure approach. points out that
implementation of projects using innovation diffusion theory require focusing
monetary and personnel resources on a small number of people. the categon
tradiiionally  considered innovators He recommends using marketing

lechniques to target appropnate innovations 1o specific segments of farmers.

Rogers (1983) acknowledges criticisms of the theory. noting that the
absence of cnitical viewpoints in the early development of the theornv may have
been a weakness in the long run. Had adjustments been made earlier through
critique and debate. perhaps some of the current problems with the theon
would have been avoided. Criticisms compiled in the most recent edition

(1995) include:
A Pro-Innovation Bias

There is the implication that an innovation should be diffused and adopted

by all farmers.

The act of innovating is considered positive and the act of rejecting an
innovation 1s considered negative. Remember the categories of adoplers

Innovators versus Laggards
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Individual-Blame Bias

The development agency 1s not blamed for its lack of response to the needs

of farmers. Rather. the individuals who do not adopt lhe mnovalion are

blamed for their lack of response
Issue of Equality

The negative impacts of the theory are not considered.  What are the
consequences in lerms of unemployment. migration ol rural people. and
equitable distribution of incomes? Will the innovation widen or narrow

$0C10ECONOITIC gaps”’
Bias in Favor of Larger and Wealthier Farmers

"Development agencies tend 1o provide assistance especially to their
innovative. wealthy, educated and information-seeking clients  Following thas
progressive. or {‘easy to convince’) diffusion strategy leads 1o a lower degree
of equahity. For example. more progressive farmers are eager for new ideas
and have the economic means 10 adopt: they can also more easily obtain credu
i they need it. Because they have larger farms, the direct efect of their
adoption on total agricultural production 1s also greater” (Rogers. 1995 128-

129). Consequently. the rich get ncher and poor get poorer

£
(1]




Changes to Make Application of Adoption Theory Consistent with

Current Knowledge

Based upon the extensive criticism of the negatne consequences of
innoration diffusion theory. 1t is time to reconsider how we use 1l 1N
azncultural outreach. Most negative consequences of the theonn ultimately
lead to problems with economic inequalilies among farmers.  These
inequalities and the resulting loss of farms will continue unless the Extenston
Serice makes a special effort to prevent it. Consider the followng as noted

v Stephenson (2002).

Tailor communications 1o all categones of farmers io promote
awareness and information (Rogers. 1995) This nvelves putting some
thought into segmenting the farm population by type and size or other
characteristics and directing programs specifically 1o these segments  This
segmentation may also be based on who needs help.  As previoushy
mentoned. Brown's (1981) approach to nnoyvation diffusion includes utilizing
methods from marketing to enhance adoption. The development of small (arns
programs by Exiension at the natonal and state levels 1s an example of a

positive step

[nvolving them in developing technology and practices thal are
appropniate for their farm and financial scale may enhance the success of less
fimancially advantaged farms. The formation of orgamzations such o
cooperatives to enhance access to financial resources continues 10 be a good
strategy (Rogers. 1995).  Participalion in developing technology 1s a hey

concept from intemnational agriculture development that applies 1o the




industnal world as well {Dlotit. Altjeri. & Masumoto. 1994. Wuest. McCool.
Miller. & Veseth. 1999). In addition. Brown (1981) insists that change

programs must have a financial support infrastructure for farmers in order to

be successful

Shifting our focus from working with wealthy innorvatine farmers to
working with less financially advantaged [armers may require some
fundamental changes. These farmers © . tend to place less credibility
professional change agents and they seldom activelv search for nformation
from them . . "(Rogers. 1995, p. 438). This 1s a tougher audtence 10 access
and work with. perhaps because of a long history of neglect They are also
lthely the farmers who would benefit the greatest Greater nisk protection. for
both farmers and Exiension stafl, will encourage greater activity for and by
this audience. Financial nsk protection for farmers. particularly small tarmers.
will enhance therr withingness to take risks. Extension staff may increase their
willingness 1o nsk a programmatic failure il administrators protect them from

performance criticism

Our audience 1s changing. Who do we represent nowadavs”? Farmers”
Farm workers? Farm communities? Consumers” What are the impacts of our
efforts on each of these groups? The Extension Service has a long and
successful engagement with people m rural areas  Our high client
parucipation has been a means o this success At the same lime. the
Extension Service is credited with having an elite bias (Rogers. 1988y We
can change this by realizing that our methods can influence. which farmers

succeed and which farmers are excluded from success




Adoption of Cocoa Production Technologies

The attempt here is to review representative works on cocoa production
technology adoption  According to Adebgola (1979) technological changes
observed among Nigerian cocoa farmers included new planting procedures in
the establishment of new farms, increased use of pesticides in the maintenance
of their farms and the adoption of the procedure of digging soil profile pits for
>xamination before putting their {arms 1o cocoa

The Commuttee Report (1995) indicated that. for three consecubive vears
£1990/91-1992/93) only one-third of the farmers interviewed weeded their
farms adequately (i.e. 3 times as recommended). 1t noled that more than
half the number of farmers interviewed did not spray adequateh against
capsid damage (three to four times per annum as recommended) This was
more pronounced in Volta Region where over 60% of farmers did not spray al
all. The report also noted that many farmers did not apply the recommended
chemical control measures against black pod disease  Of the 12 recommended
technologies, Asante-Mensah (1988) mentioned thal over two-thirds of
farmers adopled two, namely, cultural control of black pod disease and mid-
crop harvesting. Two other practices, mistietoe and swollen shoot disease
control, received medivm adoption. Dankwa (2001) mentioned that responses
from farmers indicated 100% rate of adoption for brushing of cocoa farms and
removal of unwanted basal chupons. Other technologies with high adoption
rales were harvesting of npe cocoa pods and removal of mustletoes.
Technologies with low adoption rates were fungicidal spraying, pegging and
kne planting. In general. the practices that required major capital outlay and

were complex had low adoption rates, e.g. [ungicidal spraving.




Mayonity of farmers indicated that income from farms. price of farm inputs
and cost of labor influenced their adoption. Majority of farmers aiso indicated
that thev perceived complexity of technologies as the least factor that
influenced their adoption of cocoa technologies  The overall level of adoption
of cocoa technologies in Ashanti Region was generally high. Each distrct
also had a high mean level of adoption of the technologies studied. The
probable reasons were the long working experience of the cocoa farmers and
their working contact with the extension workers

The results of a study by Asante (2002). categorized the recommended
husbandry practices into three levels based on percentage awareness and
adoption. The levels were high (above 80 %). moderate (50-70%). and low
thelow 50 %) The high level practices were. weeding, capsid control. and
mistleloe removal and shade control Others were pruning and harvesting
Moderate practices included: Black pod disease control and hybrid seedhny
nursery. Husbandry practices, which showed low awareness and adoption.
were line planting and fertilizer application. The {requency of adoption «f
these practices {ollowed the same trend as percentage awareness and adoption
The determinanis of high-level management technology were relative
advantage. input availability, credit, education. vield per hectare. acquisition
of motor sprayer and extension contact.

Background Characteristics of Farmers and Adoption Behaviur

Background charactenstics. such as age. sex. education. experience and
household size may influence farmers” adoption behavior in a number ol W £

as reviewed below:
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Age
A farmer's age may influence adoption in one of several was Older
farmers may have more expenence. resources. or authority that would allow
them more possibilities [or trving a new technology  On the other hand. 1t
mav be that vounger farmers are more likely to adopt a new technoloe
hecause they have had more schooling than the older generation (C IMMYT
Economce Program {1993).

Asanie-Mensah (1988) mentioned that over 70 per cent ol respondent
cocoa farmers were over S0 vears old while only 7.3 per cent were under 40
vears old. His [indings showed thal age had no significant relationship with
overall adoption of recommended practices There was also no signilicant
relationship between age and the adoption of physically strenuous practices

Dankwa (2001) reporied that age postuvelv correlaled with the adoption
levels. The age ol cocoa farmers ranged from 29 10 90 with a mean and mode
ol 54 vears and 45 years, respectvely. Farmers below 40 vears were 14 4 per
cerit of the lotal respondents. Asante (2002) mentioned that the average of
cocoa farmers was 55 vears. About 38 per cent of the sampled farmers were
aged between 30 and 50 years. The majority was within the 50 to 70 vears

group. More than 30 per cent of the farmers were older than 60 vears

Sex
CIMMYT Economics Program (1993) observed that if results in adoption
studies show a significant difference between men and women farmers. 1t may
be that recommendations examined are less appropriate [or the crops prown or

¢rop management practiced by women. It may also be that women farmers are




less hhkely 10 command the resources {such as land. credit. or nformanon) o
take full adrantage of the technology . In such cases. conclusions might be (o
place more emphasis on technology des elopment that 1s appropnale to the
resources of women. of to address policy changes that might mahe senvices
such as credil or extension more available 10 women famers

Addoe (1972) reported that out of 4.000 cocoa tarmers interviewed. the
ratto was © 1 males to females. Okali (1983) also found that more males were
imohed n cocoa farming than females  The study lurther indicated thai
wocoa Farming tended to be more of a male business while toad crop farming
was more of a woman's onc  Asante-Mensah (1988) mentioned that males
constituted by far. the greater proportion of respondents. representing 82 8 per
cent of the sample.  Sex was significantly associated with adopuon of
recommended practices  Male farmers tended to be higher adopters than
female farmers. He found sigmficant association established between sex of
larmers and adoplion of physically strenuous practices like mustletoe control

Dankwa (2001} reported that majonty (84.4%) ol the cocoa fammers
mterviewed n Ashanti Region were males and 15 6% were lemales
According to him. comrelation between sex and adoption levels of cocoa

technologies was sigmficant but negative at 05 alpha levels.

Education
Many adoption studies show some relationships between adoption and the
educational level of the farmer Gordon (1976) observed that education. to

some extenl, determunes the type ol tasks larmers can perform. Education also
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determines the level of participation and how to relate new technologies and
prices of inputs 10 farming operations

If a particular technology finds its way predominantly to farmers with a
certain level of education. then several options should be considered One 15
(o Inv to simplify the technology (or develop alternatives) so that 1t 1s more
accessible.  Another option 1S to concentrate extension resources on farmers
with less education and to train them in the use of the new pracuce And
third option is lo use this result in making a case for more nvestment 1p
extension services. (raining, or rural schools to accelerate the use of
agncultural technolopy. which is becoming ever more complex (CIMMYT
Economics Program 1993)

In Ghana, Asante-Mensah (1988} found no significant association between
educational status and overall adoption of recommended practices 1n Eastern
and Brong Ahafo Regions. According to Asante (2002). about 53 per cent of
cocoa farmers in Ashantt Region had no formal education. The rest had three
to 14 vears of formal education The mean number of vears of education way
3 8. Dankwa (2001) found out that 48 8 per cent of cocoa [armers inter\ 1ew ed
in Ashanu Region had no formal education while 494 per cent had
certificates.  Only 13 per cent and 0.6 per cent of respondents posseced
diploma and Bachelor degrees respectivels. Furthermore. he found out that
the correlation between the level of education of cocoa farmers and adoption

level was significant at .05 alpha levels
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Experience

Asante (2002) observed that farmers’ working experience ranged from
three to sity-five (65) vears. The mean and mode were 23 and 15 vears
respectnely. Only five per cent of the farmers had less than 10 vears working
expenience. Experience may indicate management level in the sense that more
sxperienced farmers are more likely lo understand that the greatesl economic
henefits of new technologies accrue to early adopters. The longer the tme a
(armer spends carrving out a certain practice. the more accustomed he
hecomes to doing it that wav A farmer’s methods and practices develop more
wito habits or sel patierns of farming behavior. Such fixed farnung behasior
then poses a barrier 10 change Recommended practices would be more highis
adopted by farmers who have farmed for a shorter time than those who have
farmed for a longer ume (Asante-Mensah. 1988). Contrany to this belief. he
observed that no significant relationship was found between the number of
vears spent in cocoa farming and overall adoption of recommended practices

among farmers.

Household Size
According 10 Asante-Mensah (1988). the majonity of respondents
(60%) had medium-sizes households with 7-15 members. Just over 20 per
cent had small households. Respondents with large or very large households
made up the remaining 18 per cent. On adoption, he noted that household si/e
had no significant association with adoption of recommended practices The
fact that a farmer had a large household was not suflicienthy strong a f{actor

lead 1o an increase in adoption level With low prolits from the cocoa farm.
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working members of the household would engage themsehves n other
enterprises in order 10 support them and mav therefore not spend most ol the
ume working on the cocoa farm.

Okah (1983) noted that wives and oflspring were the main source of
permanent labor force on cocoa (arms. In a labor-imtensive enlerprise as cocod
larming. a larger household size would seem lo be an advantage Household
size could exhiit a positine relationship with overall adoption  of
recommended practices since most of the practices are labor demanding
However. Barker (1981) observed no significant relationship between

adoption and number of dependants

Farm Resources and Adoption of Technologies by Farmers
An analvsis of farm resources provides feedback to research for refining
technologies to make them more widelv available. Farm resources hike [arm
size. credit. labor. equipment and land tenure. vield as well as markets and
prices of produce included n the studv mav make It easier for a farmer to

change his or her practices

Farm size
Ministry' of Agniculture (1972) noted that the average size ¥ cocoa
farms per farmer in Ghana was 4.9 hectares  While farmers in Ashant had the
largest average of 8.9 hectares. those in the Volta region had the smallest of
2t hectares. Gyvamfi and Owusu (1979) observed that in Dunkwa distnict.
farm sizes were small and sizes of 0 8 hectare were not uncommon.  Farmen

owned {our or [ive small farms in several places in the district since farmlands
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were not obtained in contiguous blocks. However. some farmers owned aboul
2 5 10 4. 1 hectares of cocoa farm in one biock of land in the distnct

Asante (2002) noted that farm size of cocoa in Ashann ranged irom {} S
hectares 10 64 6 hectares. The mean farm size was five hectares and the mode
was two hectares. Asante-Mensah {1988) noted that 522 per cent of
respondent cocoa farmers from Eastern and Brong Ahalo Regions had farms
of up Lo eight hectares. Only 15.6 per cent had farms of over 20 heclares.

Rogers (1995) stated that adoption is more responsive to farm size af
the innovator stage and the effect of farm size on adoption generaily
diminishes as diffusion increases. However. according Asante-Mensah
(1988). farm size did not appear to influence the overall adoption of
recommended practices since there was no significant relationship between
size of respondents’ farms and the level of adoption This inference was
supported by the close percentage distributions of the low. medium and high
adopters over the size of farms

It 1s often assumed that large-scale farmers will be more likely to adopt
technology. especiallv if the innovation requires extra cash investment It mas
be that a certain threshold farm size is necessarv before the investment 1n
technology 1s worthwhile  Or 1t may be that on large farms different
management! practices e g. mechanization 1s used. making a recommendation
more appropnate for them. Farm size may be related to access to information
or credit that would facilitate the adoption of a recommendation (CIMMYT
Economics Program 1993)

Weil (1970) found in Africa that adoplers of ox culthation cropped

larger areas and operated significantly larger farms than those using hand
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cultivation. Several studies reviewed by Binswanger (1978) found similar
strong positive relationship between [arm size and adoption of tractor power w
South Asia. Other empirical studies showed that inadequate farm size also
impedes an efficient use and adoption of cerlain types of irngation equipment
such as pumps and tube wells (Dobbs and Foster. 1972 and Galsi and Roe.
i979). Parthasarathy and Prasad (1978) found a significant positive
relationship between farm size and High Yielding Variety (HYV) seed
adoption about seven vears after HYV introduction. Since HY'V technology 15
seemingly scale neutral, the result may appear to be at vanance with economic
mtuition. However. seemingly neutral technologies such as HY'V may enta
significant setup costs in terms of leamning, Jocating and developing markels a3
well as for training hired labor.

While many studies indicate no significance difference in chemical input
use per hectare between {arms of different size, (Lipton. 1978 Singh 1979),
others indicate a positive relationship between the amount of fertilizer applied
per hectare of fertilized land and farm size. Clawson {1978) reported similar
{indings. Rogers (1983), in a summary of studies on mnovation, generalized
that there is a positive relationship between larger sized umis and
innovatsveness {(L.e. larger farm owners are more likelv to adopt innovation
than smaller farm owners. Rogers (1995) further observed that adoption 1=
more responsive to farm size at the innovator stage and the effect of farm size
in adoption generally diminishes as diffusion increases.

However, some empirical studies find negative relationships between
wiensity of use of modem inputs and farm size Van der Veen (1975)

suggested three possible explanations for this observed phenomenon  First.
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small farmers may farm land more intensivelv 1o meet subsistence necds

second. small farms may imigale more effictentls - and third. small larms use
reiatively more low-cost family labor.

Wiltshire (1975) found no significant relationship between farm size and
adoption among coffee {armers in Trimdad Barker (19K1) also reported m.
stenificant relationship between farm size and adoption and attributed s 10
the fact that none of the innovations studied needed a great capital outlay and
therefore farm size was not reflected in the farmers” adoption behavior  Since
the influence of these factors varies in different areas over ume. so does the

relationship between landholding size and adoption behavior

Labor

Technologies have different charactenstics. some reduce the amount of
labor required for growing a crop. while others significantly increase it For
example. bullock cultivation is labor saving. labor shortage might encourage
s adoption. On the other hand, hugher vielding variety technology generally
requires more labor inputs so labor shortages mav prevent adoption
Moreover. new technologies may increase the seasona! demand of labor sv
that adopuon 1s less attractive for those with himited familyv labor or ose
operating n areas with less access 10 labor markets (CIMMYT Economics
Program. 1993}

In Ghana, as httle capital equipment is used in agricultural production. the
supply and mode of the agricultural labor force is a key determunant of the
volume of agncultural production  According 10 Andreae (1980). cocoa

culuvation tends to be labor intensive in companson with coftee, rubber. and



ol palm as a monocrop  Labor expenditure is ofien the largest component [or
the cosl of cocoa production

The Committee Report (1995) noted that farm labor was found 1o be one
of the mosi important limiting factors m cocoa production Three cateygories
of labor were identified. namely. family_ hired and caretaker  Famulv fabor
was found to be scanty and hired labor expensine  Hired labor was penerally
avarlable but difficult to come by 1n areas where farmers of other crops and
mining companies paid higher wages than those offered by cocoa larmers

Ghana Cocoa Sector Development Strategy Report (1998) also noted that
avatlability of more rewarding opportunities for laborers eg In mining
reduced supply of labor. This aflected the price of hired labor for cocoa
farming. For example. the price of labor per day for weeding cocoa farms was
generally lower than the price of labor per day in the mining areas or areas
with imber operations

Dankwa (2001) noted that over 57 per cent of cocoa farmers had difficulty
In obtamning labor to work on their farms He stated that 25 G per cent of
farmers used familv labor while 20 per cent of farmers hired labor
Communal labor formed about mine per cent of Iabor used by farmers. Farmuly
labor was the most effective. by farmers™ perception. followed by hired labos
The least effective source of labor was communal labor. He further showed
that 45 per cent of cocoa farmers employed caretakers in Ashanti Region.

Ministry of Finance Repon (1998). mentioned that caretakers are useful 1o
maintain cocoa (arms. particularly for aged and absentee farmers However,
some farmers perceived care taking labor as being poor in the management of

cocoa farms, resulting in high losses due to diseases and pesis.  On lhe
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relationship between labor and adoption ol technologies by cocoa tarmers.

Dankwa (2001) noted that eflectiveness of familv. communal. hired and

caretaker labor. positively correlated with adoption level. though not

sipntficant statistically (.05 level)

Credit

Access to capital in the form of either accumulated savings or capital
markets is necessary in financing the adoption of many agricultural
technologies. If a recommendation implies a significant cash invesiment for
farmers. an efficient credit program may [acilitate its adoption. 1f the majonty
of adopters use credit to acquire the technology. this I1s a strong indication of
credit’s tole in diffusing the technology. Similarly. many farmers who do not
adopt mav complain of lack of cash or credit as the principal factor hmiting
their adoption (CIMMYT Economics program 1993)

Quadoo (1957} elucidated the problem of availabilitv of cash [or [arming,
farmer indebtedness, high rates of interest and the pledging of farms for cash
in times of need La Anvane (1972) mentioned “cocoa farmers have small
holdings and small incomes and are chronically in need of credst™ Moreover.
Cocoa Senices Division (1985) reported that low cash supply and lack of
credit contnibuted to farmers’ inability to purchase insecticides and spraving
machines for the Cocoa Rehabilitation Program

Okali (1983) remarked thal “apart from the Government's Eastern and
Ashanti Cocoa Rehabilitation Programs, (through which farmers with

declining farms received assistance in replanting). there have been few
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attempts 10 provide credit directly to encourage farm expansion The mam
source of capital for production derives from the farmers themselves”

The Committee Report (1995) stated that of the farmers encounltered only
230, obtamned credit from Banks within three vears Fight per cent obtaimed
credit from other sources while the remaming 70% had no credit at all. The
Report further noted that the essence of credit to farmers was 10 enable them to
properly maintain their fanms in anticipation of betler returns In the absence
of credit. most farmers were compelled. especially duning the period of ¢losure
ol the cocoa-purchasing season. to either sell their hanest al a very low price
or pledge therr farms  The non-availabihty of credil also encouraged
smugghng. particularly in the border areas

fsante (2002) reported that the level of provision of credit to cocoa
farmers was verv low. Only 12 per cent of cocoa farmers received credit in
cash or inputs. This means that most farmers depend on theirr own resources
to maintain their farms. as noted by Ampofo (1990)  Nonetheless. of
respondents interviewed bv Asante-Mensah (1988). majonty (622 per cent}
acquired loans for their cocoa farm operations while 306 per cent took loans
for their living expenses especiatly dunng the cocoa off-season.

Lipton (1978} noted thal differential access 1o capnal 1s often a factor
afTecting diflerential rates of adoption Thal 1s. 1n parlicular. the case with
indivisible lechnology, such as tractors or other machinery that requires a large
iniial caprtal. On the other hand, many argue that lack of credit is not s
crucial factor inhibiing adoption of innovations that are scale neutral  For
example. profitability of higher vielding variety adopuon will induce even

small farms (0 mobilize small cash requirements for necessan inputs  Vor
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Pischke ( 1978) similarly. questions the assertions presenting crecht avarlabihiy
as a precondition for adoption

\ number of studies. however. found that tack of credit 1s an important
tactor Iimiing adoption of high vielding sanefy technotogy where fined
pecuniary costs are not large  For instance. many studies found that a majonty
I small farmers reported shonage of funds as a major constraint on adoption

af divisible technology such as fertithzer use (Wills. 1972)

Equipment and Machinery

Farmers’ ownership of equipment or machinery may influence their abilits
10 adopt  The lack of spraving machines. cutlasses and pruners has been cited
as some of the factors that led 1o decling in production  Avatlabihity of such
mputs will have a direct relationship with adoption of recommended practices
since a lack of these nputs will be a constramnt to adoption (World Bani.
1985)

Farmers who use tractors or draft ammals can be more flexible in changing
their ullage practice than farmers who rent or borrow equipment If a
recommendation 1molves a new 1ype of machinery. the degree of adoption
may depend on the number of farmers who are able to acquire the equipment
and whether or not an effective rental market desvelops (CIMMYT Economics
Program. 1993). The adoption of farm mechanization alleviates labos
bottlenecks.  For example. tractor power can make possible more timeh
farming operations, allow increased production and reduce labor demand. 1t
can also ensure double and multiple cropping as confirmed by Spenser and

Bverlee (1976) in Sierra Leone.
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Land Tenure

Several studies argue thal lenure arrangements may play an important role
im the adoption decision. Views. howeyer. are nol unammaous. and the subject
1s of considerable controversy.  For example, Spore (2000) noted thal
puaranteed land rights encourage greater investment m technology and its
adoption. which in tumn leads to higher vields. They also make it casier to
nbtamn credil,.  However, Scandizzo (1979) concleded that property owners
would be reluctant 1o adopt land-augmenting innovations il interest earnings
and price margins are high (owning to the fact that landlords market their
lenant’s output).

In Ghana. cocoa land 1s held manlv on freehold by landowners consisting
ol individual families and clans through inheritance from clans or familyv and
bv land purchase (Minisiry of Finance Report, 1998). On lenure arrangement.
Asante-Mensah (1988) noted that cocoa farmers owned theu land through
self-acquisition, through citizens” night to land, through purchase of land for
development into a cocoa farm. through purchase of an established farm.
through mheritance or as a gift  Asante (2002) showed thal 78 per cent o
respondents were owner-occupiers and 22 per cenl were tenants.

An 1ssue that 1s much debated in the adoption literature 1s the degree Lo
which land tenure affects a [armer’s abilitv to adopt  For example. Bahdur.
{1973) showed that property owner’s double role both as a provider of credit
and as a landowner creales a siluation such that the properts owner may not
permut adoption of yield-increasing mnovations  On the other hand. tenants
attitudes towards adoption may depend not on the form of the existing leasce

but on the profitability and risky nature of the new technology .
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Bardhan (1979). reported a number of results including the tollowmy

o The percentage of area under lenancy will increase f a land-
augmenting technological change 1s introduced.

e Laree degree of imperfection i the market for inputs. which are
complimentans with HYV cultivation technology leads 1o a lower
percentage of area under cultiv ation and

e A higher labor mtensity of the crop nduces a higher ncidence of
tenancy ~ However. Place and Hazell (1993 provided empincal
evidence that with few exceptions. land nghts are not a sigmificant

factor in determining in\estments in Jand improyements, use ol inputs.

access 10 credit or productivity of land

Marketing and Price of Produce

From the early beginning and until the late 1930s the cocoa trade was in
the hands of local merchants. Companies such as the United Afnca Company.
Paterson & Zochonis. Cadbun & Fn. G B Olinant and United Trading
Company bought cocoa for export overseas. At s inception in 1947, the
Cocoa Marketing Board (CMB) hicensed thirtv-iwo buving agents. includiny
the merchant companies The buving agents dealt with the imemal marketing
onlv. with the CMB undertaking the export The CMB advised the
government as to what price to pav to farmers every year. taking into accoun
the world price as well as local factors However. in 1977, the Government
abolished the muluple buving sysiems again and the Produce Buving Division
of the Cocoa Board became the sole agent. buving cocoa and handing 1t ovex

(o the Cocoa Marketing Company for export

0




In 1992, the Government re-introduced the multiple buving systems
with the Produce Buving Company . operaling as onc of 20 Lacensed Buvin:
Compames (LBCs)  The LBCs purchase their cocoa through buving centers

estabhished 1in the cocoa producing areas  On the average ahout 4 61K bus i

centers were (n vperation between 1993 and 1997

All the Jocal buving companies purchase cocoa from farmers at o
minimum price set by a Producer Pnce Review Commitiee (PPRC} which
compnses COCOBOD officials. a farmers’ representaine. posermment
representatives and representatines of the LBCs  Alfter purchasing the cocod
the [.BCs imvite the Quahty Control Diision of the Ghana Cocoa Beard 10
vrade and seal the cocoa at a fee determined by the PPRC - The LBCs. usiny
private cocoa haulers. evacuate the graded and sealed cocoa 1w take-over
points such as Tema port. Takoradi port and an inland port al Kaase. Kumas:
OfMaials of the Cocoa Marketing Company take over the cocoa Tor shipmeni
werseas {Ghana Cocoa Board Report. 2000}

The Commuttee Report (1995) mentioned hat farmers showed interes! n
the Muluple Buving Svstem and preferred the use ol the dAuafer Chegue
Ssystem However. mosl farmers expressed dissatisfaction with the irreeular
and inadequate payment of bonuses  According to the Report. farmers
complained about the producer price at the ume of the survey (March 1 Apnl
1994} as being woelully nadequate to ensure adopuon of innovations  The
Commuttee further recommended that the producer pnce pohicy should tike
into account the following factors 1nNation rate in the countn . world marhet
price ol cocoa production cusl. incomes from competng crops adequate

prufit fo the farmer as an incentine for further investment 1n cocoa produc .



The Commitiee also recommended that announcement of producer price
<hould comerde with the reading of the national budget 0 cnable farmer.
realize the full benefits of its macro effects  Lastly, purchasing of cocon
<huuid be throughout the vear on the grounds that hybrid cocaa hears all sew
round

\ccording 1o CIMMYT Econonucs Program (1993). the adoption of a
technology can be hindered or enhanced depending on whether 101x 1 aceurd
with the svstem of marketing and the organization of input markets Notonh
Joomarkets affect acceptabihity of a new crop vanety . they may also influence
farmers” interest in amy technology that promuses igher vields 17 markets are
meflicient. there may be hittle incentive o invest in improved technology  In
addivon. charactenstics such as seasonal yvanation 1n market prices may affect
the acceplability of lechnologies that change the uming of harvest ey a

techmique that allows earlier planung)

Constraints to Adoption of Technologies

Feder. Just and Zilberman (1984) observed that constraints 1o adoption of

nnovations imvolved factors such as lack of credit. himated access to
mformation. and aversion to nsk  Other factors are madequale (arm sis¢
nadequate incentives associaled with farm  tenure arrangeme.ts  and
msufficient human capital  The rest are absence of equipment 1o relies e Jabio
shomages (thus prevenung umeliness of operattons). chaot supphy o
complementiary inputs (such as seed. chemicals and water) and madequule

intras(ructure




Among the factors responsible for the decline 1n cocoa production
lechnology adoption. according to Ghana Cocoa Board Special Report (1144)
were old age of farmers. lhiteracy status of mamy farmers. which delays the
deuree of technology adoption with regard to diseases and pesls controd
unfayorable land tenure system and the imadequacy of good planting material
for rehabilitation.  Others were lack of well-delined rehabilitation policy.
madequale husbandry practices. lack of credit facilties (or farmers and
absence ol remuneratiy e domestic producer pnice

MASDAR Consultancy  Report. (1997) dentified the
following constraints resulting 1n low adoption of technologies
and low vields

» Unavailability and high cost of cocoa farm inputs.

e Scarcity and pnice of labor

e Lack of credit facilities and hugh interest rates.

s Land acquisition and tenure syvstem.

* Poor farm management practices

¢ Ineffecuve and inefficient extension services

e Markeling problems

= Poor feeder roads which become impassable. especialh

during the rainy season and
e Activities of timber firms and bush fires cause
destruction of cocoa farms.
Asante-Mensah (1988) noted that cocoa farmers in Ghana (aced sinilar
constraints 1o the adoption ol recommended lechnologies  Inadequacy and

untimely supply of recommended farm inputs posed a problem towards




improtement 1 levels of adoption ol the vanous practices  studied

Notonoush inadequate were the supplies of the recommended hivhnd and

\mazon cocoa planting matenial. fuel for the spraving machines and pruners

for the control ol mistletoe  Insecticides were also sometimes imequitabh
distributed
in addimon. Anon {1995y 1dentified farmers' constraints 1o include
Iy Low producer price
2} Income and expenditure pattern ol farm houschold:
3} High pnces of inputs and availability ona sustainable basis
4) Farmer prionities, preferences and capacny 1o implement
research recommendations
<y Pattern of land holdings. tenunial arrangemenls (e g Abusa
s stem). inherance and fragmentation of Tarms
n) Lach of workable credit or loan faciliues
7y Poor social circumstances of farmers
It seemed parado~ucal that tn spate of the significant rale farmers play 1n
the economy of the countn. the majonty of cocoa farmers 1 the rural uree
lack basic soctal amenities. such as vood housing. waler. clectricity. good

roads. good health care and education Whyte and Bovmon (1983) obsened

that the negiect of farmers” non-agricultural needs ofien results tn their tack of

response 1o adopuon of innoyauon
Best Predictor Variables of Cocoa Production Technologies Adoption
Rogers (1983} stated that economic factors could not be the sole predictor

of adopuon Dankwa (2001) confirmed Rogers™ assertion when he reported
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that among the vanables of his study. the best predictor ol adoption of cocod

technologies was {farmer paricipation 1n overall implementation of extension

programs

Summary of Major Findings of the Literature Review

Various technologies are aailable for farmer adopuon  Farmers
tradivonal practices show that the norm 1s low levels ol technolopy usape
Farmers adopt vanous operations in cocoa productton within the farming
System These include suie selecton. land  preparation  and  shade
«stablishment  Plantation mainienance imvohes weeding, pruning and pests
and disease control Post-hanest operabions nclude pod  breaking.
fermentation. dnvng of beans. quality control and marketing

Continued and widespread improsement 10 produchon reguires
effective dissemination of technologies to farmers  Technolopy dissemination
imvolves the role of vanous organizational arrangements and communication
lechmiques in persuading farmers 1o adopl a recommended technology  One
cannot rule out the role of agncultural extension svsiem 1n the disseminalion
of information on known and feastble cocoa production technologies 1o
farmers in Ghana Agnculural extension s now broadly acknowledged 1o
refer 10 a pluralistic array of instilutions engaged in knowledge und
informauon related 1o technological change 1t 15 not restricted 10 the public
sector. but the public sector remains. 1n many countries. a very significant
secior

Arokoyo (199%) noted that for dissemunaton of cocoa production

technologies. Ghana uses the modified Traming and Visit System within o
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um fied extenston service. which requires the extension agent who is directhy
contact with [armers to deliver all messages The prncipal channels of
communication under the syvstem included visits. demonstrations. publications
and farm broadcasts

An understanding of the processes leading Lo the adopuion  of
iechnotogies by farmers is important to the planning and implementation of
successtul technology dissemination.  Among farmers. the ability to mahe
decisions regarding resource use and lechnology sanes according 1o age
vender and other categories. Aclual decisions can depend on complex
socioeconomic factors such as credit. labor and farm size. etc and the abihty 1o
harness them can play a crucial role in adoption decisions

The number of farmers who adopt a new technology in a specilied
period 1s measured by the rale of adoption. Rogers (1983} noted that the
charactenistics of the innovation. tvpe of innosauon-decision. nature of
communication channels used. nature of the social svstem and the change
agents’ promotional efforis affect the rate of innovanon Farmers tend (o
selectively adopt components ol a package in a stepwise fashion based on
various [actors. It is concenable iherefore, that one would find that between
non-adoption and full adoption. there are categories of adoption I a
conlinuum

Constraints 1o adoption reviewed included lack of credit. hmited access to

information, old age and nsk aversion. Economic constderations, such as

profitability. cannot be the sole predictors of adoption The best predictor of

adoption of cocoa technology was farmer participation in  overall

ymplementation of extension programs.
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Conceptual Framework of the Dissemination and Adoption of Cocoa
Production Technologies in Ghana
This section identifies the reler ant variables of the study and discusses the

theories behind their interconnectedness within the contexl of the sludy

Cocoa Production Technologies

Cocoa production technotogies consist of methods and skitls Others
are physical objects. such as tools. equipment and genelic materials Whatever
form thev may take. cocoa production technologies are the means by w hich
farmers produce cocoa. Cocoa production technologies derive not only from
the laboratones and research stations Farmers also continuously develop
technologies on farms.  For instance. farmers have alwayvs been-and sull are-
the principal developers ol agro-diversity. Farmers select crops (usually a
dinersity of species) and vaneties (genetic variation within species) 1o plant.
store and select seeds for replaning  Hence. [armers are imolved
lechnology development (selection and testing of varieles and seeds) and
maintenance of genetic diversity  Technologies in the study were. therefore.
among the products of Cocoa Research Institute. other research orgam-/ations
that deal with cocoa and cocoa farmers as show in Figure 2

The focus of cocoa production technologies 1n the present study was
on specific technologies emploved by farmers including pre-planting. nursen
and planuing operations. Others were husbandn practices, harvest and post-
harvest operations  The rest were cocoa sarieties. machinery and equipmens
used by farmers  All these have a beanng on production and vield They are

therefore important technologies that ment their siudy.
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Farming System

Farmers adopt technologies 1n a specific operational farming sysiem
which according 10 Regjntjes. Haverkort and Waters-Baver (1992). 15 a umique
and reasonabh stable arrangement of farmuny enterprises managed according
o weh-defined practices n response lo the physical brological  and
soceconommic emvironments and n accordance with the farmers poals.
preferences and resources. CIMMYT Economics Program (1993) noted that
mamy  times  (armers reject a (echnology  (hat appears as a reasonable
nos abon not because of amy minnsic quality of the technology 1tsell. but
hecause 1t conflicts with other elements of the farming system  The adoption
study examined the extent 1o which the technologies were consistent with and
mNuenced by some of the parameters associated with an analvsis of the
farming svstem  These included farm swe. labor. credi. machinen and

equpment The rest were land tenure and cultput market

Technology Dissemination

Technology dissemination 1nvolves the role of vanous organizauenal
arrangements and commumcation techniques in persuading farmers (e adopt a
recommended technology  Since many innovations exist tor farmers. how 1o
zel them to change their low producuy ity pracuces to improsed ones was the
concern of the study  According 1o Allen (1970} the objective of the
dissemunation of scientific and technological snnoyaton wethin research and
development should be 1o foster a two-way flow of nformavon and
hnowledge in the technology generanon. transfer and adoplion svstem s

shown 1f Figure 2 Havelock (1969) mentoned that extension has a role 1
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identifi. translate and transfer information and technologies to farmers and (o
relate to researchers the farmers” constraints for potential research outputs

The study reviewed the key role of extension not only in terms of
education and provision of information but also as a catalyst 1n eslablishing
and strengthening the linkages. partnerships and collaborations between
farmers and assorted institutions that reinforce and under gird technology
dissemination and adoption. The main aspects covered included extension
actors. communication methods, messages and approaches emploved in the
formulation of extension strategies to disseminate technologies as shown in
Figure 2. The studyv considered various actors. namely. members of stafl of
MOFA. COCOBOD and CRIG, marketing [irms. [armers’ organizations and
private individuals.

Communication methods studies included group meetings. field visits,
demonstrations and mass media among several others Messages relevant to
cocoa production were studied. For instance, the study deait with messages on
establishment. maintenance, post-harvest. bean quality and marketing
informaton etc. The extension approaches explored took cognizance of
functional methods adopted by extension lo achieve its aims, such as
production technology approach. training and visit approach. problem solving
approach, commodity-specialized approach and general approach to >xtension
The focus of technology dissemination was at the level of the individual

exiension worker in the farming communit
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Adoption of Technologies

The mayor actor in the cocoa production technology adoption drama is. of
course. the individual farmer. Each farmer 1s ultimateh a unique mdn idual
with a host of decision-making environments that can lead 10 gither adoption.
a decision to make full use of an mnovation as the best course of action
available, or to rejection or non-adoption. a decision not 1o adopt an
mmnovation. Such decisions can be reversed at a later pomnt, for example.
discontinuance is a decision o reject an mnovation afier it had preyviously been
adopted as shown in Figure 2. It1s also possible for an individual 1o adopt the
innoy ahion after a previous decision to reject it (Rogers 1983).

Farmers select livelihood strategies to pursue objectives with the resources
avalable 10 them.  Both the objectives and the avalable resources yan
between farmers and change over time.  Thus farmers in the same
environment may have different objectives and lLivelihood strategies. so
respond differently to a given technology  Different behavior regarding
adoption mav be as much a function of dilTerent opportunities and constraints
as of inherent characterstics or perceptions of farmers (Cramb. 2005)

Among cocoa farmers, the ability to make decisions regarding resource
use and technology vanes according to age. sex. education, household size and
experience that may predispose a farmer to take an interest in a new
technology.  Actual decisions to adopt can depend also on complex iarm
related factors hike farm size, labor. credit. machinen/equipment, land tenure.
vield. marketing and price of produce as mentioned earlier. that may make it
easier or more profitable for a farmer to change practices Hence. the

ouicomes in terms of adoption decisions will be highly contingent on the
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imerplay between farm resources and farmer charactenstics. The study tooked
al those background characteristics of farmers and farm resources that ser ed
as explanaton vaniables in the study of farmers” adoption behavior

The dissemination and adoption of cocoa production technologies could
therefore. be seen to be mutually inter-related  Researchers. extension
workers and farmers all participate 10 achieve the common goal of sustainable
increases in productinity 1t 1s within the context of the overall conceptual

framework as shown in the Figure 2 that the study is all about

Components: Skills.
methods etc developed by
CRIG. larmers elc.

Components
Actors. channels.
Messages. approaches

v

COCOA PRODUCTION v
TECHNOLOGIES <+——— DISSEMINATION BY EXTENSION

T

|
v

FARMERS

Charactenstics. Age.
sex. educalion.

FARMthG SYSTEM experience. household

Components:

Farm size

Labor

Credit

Machinerv

Land tenure

Marketing

Yield
ADOPTION
NON-ADOPTION
DISCONTINUANCE

Figure 2. Conceptual Framework of the Dissemination and Adoption of
Cocoa Production Technologies Source: Author’s Construct (2004)
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CHAPTER THREE

METHODOLOGY

Introduction
The section on methodology deals with the research design. population
and samphing procedures  Others are research instruments data collection
procedure. data processing and analysis. Such a description enables the reader
to evaluate the appropriateness of the method and the reliabihty and the
vaidity of the results  Besides the routine gathenng of facts. the study
imolved analvses that led to the explanation of relationships between the

Jependemt and independent y anables ol the study.

Research Design

The descriptive-correlational survey design was used to generate data [or
the study  Isaac and Michael (1984) noted that sunvev designs collect detailed
information that describes existing phenomenon. idenufy problems. justiy
current conditions and practices and make compansons and evaluaton In
additton. Warwick and Lininger (1975) staled that descriptive surnvev design
lavs the groundwork for the pursuit ol other objectives including the
explanation and hypotheses lesting. prediction and de elopment of indicators

Furthermore, the choice of the design was based on obserations made by
Best and Khan (1995), who stated that the descnptive design involves
hypothesis formulation and testing. [t uses the logical methods of inductiye-

deducuve reasomng to arnve at generalizations. It oflen employs methods of
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randomization so thal error may be estimated when population charactenistics
are inferred from observations of samples. The variables and procedures are
described as accurately and completely as possible so that other researchers
can replicate the studx

However. descriptive methods are non expenimental. for they deal wilh
relabonships among non-manipulated variables Since the esenls or
conditions have already occurred or exist. the researcher merely selects Lhe
relevant variables for an analvsis of their relationships.  The survev design
explored the reasons for observed practices and paltern of cocoa production.
Secondary data sources such as annual reports. journals. books and other

relevant literature provided additional information.

The Study Population
Cocoa farmers countrywide constituted the target population for the study

The population consisted of individual cocoa farmers with mature farms

Sampling

The sample for the study was distributed to obtain maximum
geographic spread.  The distribution of the sample was therefore based on
cocoa farmers within the cocoa-growing belt of Ghana. comprising Eastern.
Central. Ashanui. Brong Ahafo, Volta and Western Regions  The study relied
on the random sampling technique. According to Best and Khan (1995). the
wdeal method of sampling is random selection. letting chance or the laws of
probability determine which members of the population are 1o be selecied

When random sampling is employed, whether the sample 15 large or small, the
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errors of sampling may be estimaled. giving researchers an idea of the
confidence that thev mav place in their findings

Respondents were selected on a multistage random sampling basis
Best (1991) recommended multisiage sampling method where a population 1>
infinite or a population list is non-existen or unrehable One of Best's
condiions thal necessitaled the choice ol multistage sampling in the present
study was the infimte population of farmers in the country. As shown in Table
3. one district was selected at random for each cocoa growng region. The
random sampling was by the lotteny method. With this method. the names of
all the candidate cocoa districts were wntten on pieces ol paper and folded
individually.  All the folded papers were put in a hat and placed on a table
Six people were asked to pick the {olded papers. The names of the (irst six
distnets picked were selected for the study. Five villages (as shown in Table
3) were also randomly selected from a list of villages in each of the selected

distncts. using the same lottery method.
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Table 3: Selected Regions, Districts and Villages

Region District Towns

Eastem Kwahu West Akwastho. Abampasu, Gvamasi.

Abepotia. Odumas,

Central Astkuma-Odoben- Avipey. Bemin. Amoanda.  Adosia
Brakwa Nvakrom
Ashany Asante Akim South  Adumasa. Juansa, Domeabra. Nobewam.
Odumase
Brong Brekum Chiraa. Yawhima. Yeboakrom. Asikasu.
Ahalo Abesim
Volta Hohoe North Likpe Kukurantum. Leolobr Kumas.

Likpe Abram. Baiha. Santrohol
Western Amamfi East Wassa Akropong. Japa  Gromisa

Amaninkrom. Abeneso

Source: Field data, 2004

Size of sample

In each village. six farmers were selected by the lottenv method
Obviously. each of the villages did not have an equal number of cocoa farmers
(potential respondents) Limuiing the sample size 1o six did not assume that all
the villages had the same number of cocoa farmers. The sample sive was
chosen with the assumption thal a probable homogeneity existed among
farmers within the villages. in terms of method of production, atuitudes. and

perceptions and (or convenience
The sampling was straightforward because registers of cocoa farmers
existed m every village. Supervisors of the Cocoa Diseases and Pest Controt

Program kept the registers. This gave 30 farmers in each district  The
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sampling was therelore based on (armers’ participation m the Cocoa Diseases
and Pests Control Program.  According to CIMMYT Economics Program
(1999) respondents might be as few as 50-60 but the complexity of he
adoplion process is such (hat 80-120 respondents s a more usual sampling s17¢
for farmers. The sample size was 180. considered more than adequaie for the

purpose ol the study

Research Instrumenti

The research instrumentation involved the use of detailed struclured
mterview with questions shown in {Appendix 1). The instrument was based
upon a carefully designed structure, thus ensuning that valid mformation was
ehicited  The instrument went through several drafts as colleagues and experts
reviewed 1t The cntical judgment of the principal supervisor ol this project
and experts in the field of agncultural extension was taken into consideration
in selecting the essential questions In developing the instrument. some
questions were pre-coded so thal the participants™ responses corresponded Lo
one of a limited number of choices. The farmers answered in their own words.
at some length, open form questions. This likely provided greater depth of
response.

The review of hterature identified the recommended technologies for the
studv of adoption. Information on technologies involved in the establishmem
and maintenance of cocoa farms formed part of the insttument. This was
followed by information on communicalion factors Le channels, messages.
approaches etc associated with lechnology dissermimation.  Questions to

determune the rate and level of adoption of technologies were also included n
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the instrument  Personal and background charactenstics of larmers as regards
sex. ape. educational level. experience and house hold stze formed part ol thw
nstrument Lo determine their relationships with level of adoption ol
lechnoiogies  Farm related factors. notably. farm size. tabor credit land
tenure arrangement. marketing and producer price. featured n the strument
to shuw their relationship with adoption of technologies  In addiion. farmers
were ashed to state the constramnts that imit the adoption of technologies
the instrument

The Liken-bpe scaling techmque scored farmers’ preferences for
evlenston approaches and channels of commumcation. In constructing the
Likert-ivpe scale. a number of statements aboul the farmers™ preferences were
made These were given the following scores 5 — most preferred. 4 = next
preferted. 3 = somewhat preferred 2 = least preferred and 1 = not prelerred

The Liken-tsype scaling lechmque was alse used 10 assign a scale value 1o
each of the {ive statements conceming farmers’ level of adoption as follows
(-5 very low. 6-10 Jow. 11-15 moderate. 16-20 lugh. aboyve 20 vers high The
test scores obtained on the items then measured the respondents” fasorableness
toward the gnen pont of view  The Likent-type scale was adopted because it
suited the purpose of the studs

The instrument was pre-lesied al Dunhwa-on-Oflin 1n the Central Region
Eighteen farmers were selected according 1o the lottern method of random
samphng for the pilot lest  The selection of Dunkwa-on-Offin was purposive
and for comvemience Two wntersiewers panicipated n field-tesung of the
msirument  The interviewers underwent raining to ensure that they presented

and interpreted the questions correctly and had a thorough understanding of
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the questons. This was done Lo ensure that the statements comeved the
appropriate meanings and measured the vanables accurately

The reliability coefTicient was (0 72 Cronbach’s alpha. This measured the
internal consistency of items in the scaie of farmers™ preferences for exlension
approaches and communication channels as well as levels ol aduption of
technologies. According to Nunnelly (1978), the alpha of the scale should be

greater than 0.70 for ems used together as a scale

Data Collection Procedure

The tramned enumerators admimstered the instrument through interview
schedule with the farmers. The [armers pave the needed information oraliy
and face-to-face The instrument was administered to farmers in the comfon
of larmers’ homes. The interview was considered supenor to other dala-
gathening devices. One reason was that people are usually more willing 1o talk
than to wrnite. Afler the interviewer gains rappori or establishes a friendh.
secure relationship with the subject. certain types of confidential information
mayv be obtamned that an individual mught be reluclant to put in wnung
Another advantage 15 thal the mterviewer can explain more explicitly the
in estigator purpose and just what informanon 1s wanted. At the same time,
he or she may exaluate the sincerity and tnsight of the subject {Best and Khan.

1995} Moreover, not all the {armers could read and wnte
The interviewers who admunistered the instruments had an opportunity
io establish rapport, explained the purpose of the swudy and explained the
meaning of 1tems that might not be clear. [n conducting the inter iew. ethnic

ongin seemed 1o be important. Interviewers of the same ethnic background as

B8
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farmers seemed 1o be successful 1n establishing rapport. In the Hohoe district.
where there was an ethnic difference between the enumeralors and the
farmers. local trained enumerators conducted the interviews The inter- iewers
operated in a team of two. with one responsible for asking questions. and the
other for recording The data was collecled from November 2004 o Januar

2005,

Data Processing and Analysis
Coding began after the completion of the survey. The purpose of the
coding was 1o classily' answers into meaningful categones to bring out their
essential pattern for analvsis. The Statistical Product and Service Solutions
(SPSS) Version 10.0 procedure was used o measure yvanables of the study
Descriplive  stalislics involving  [requencies, means and percentage
distnbutions were computed 1o describe the [oHowing objectives
* Technologies involved in establishment and mantenance ol cocoa
farms:
» Communication f(actors associated with the dissemination of cocoa
technologies.
¢ Background charactenistics of farmers including age. sex. educational
level. expenence and household size:
» Farm-related faclors including. farm size. labor, credil. equipment.
land tenure. vield, marketing and producer price, and
» Constraints that limit the adoption of technologies
Correlation technique was used 10 determine the nature and strength of the

relationships between the level ol adoption. as the dependent vanable. and the
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independent anables. consisting of some backeround charactenshics and the
farm- related factors  The devree of relauonships were measurad and
represented by Pearson-Product-Moment Coefficient ol Correlauon () This
was used because 1t 15 appropriate

Stepwise regression 1dentilied the best predictors of adoption  From the
results obtained n the correlation matnses. vanables that showed significant
correlation with the dependent vanable under consideration were selected tor
the regression analvsis  Wih this procedure. explanaton independent
ariables enter the regression equanon in single steps from best 1o worst The
explanaton vanable that expluined the greatest vanance entered tirst  The
vanable that evplamed the greatest amount of vanance (in the dependent
vanable) in conpunction with the lirst enters second and so on Alpha level of

(r 05 determined the staustical sigmificant ditterences
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CHAPTER FOUR
RESULTS AND DISCUSSIONS
Introduction
The Chapter summanizes the data collected and the statistical treatment
of them The discussions that follow examune. ilerpret and quahfy the
results. as well as draw inferences from them The chapler also deals with
discussions of the results. showing their importance and implications 1n terms
of the study Included in the chapter are the technologies imohed in the
establishment of cocoa farms. communication factors associated with
dissermnation of technologies and adoption of cocoa production technologies
Other aspects covered in the chapter include background characteristics of
armers, farm-related [aclors and thewr relationships with level o adoption of
technologies. The rest are constrants lo the adopuion of technologies and

vanables that best predict the adoption of technologies.

Technologies Involved in Establishment of Cocoa Farms in Ghana
The section deals with the penod duning which farmers establi-ned
their farms. 1t also includes the practices or actinities undertaken by farmers in

establishing cocoa farms
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Period of Establishment of Farms

The vear of establishment of farms appears in Table 4 About one-
third of the farms were established before 1980 while nearls 44 "o ol the
farms were established in the 1980s  Farms esiablished after 1990 accounted
for 24 4 percent Majonty of [arms were. therefore. in their producus e stages
However. most of the farms require repeneration to ensure higher sields
Regeneration could be in the form of total replanting. partial replanuing. or
regeneration Irom stumps or grafing Farmers can take advantage of new

technologies (n the regeneration exercise to achies e optimum vields

Table 4; Period of Establishment of Cocoa Farms

Perod Frequency Percent Cum %o
1954-1959 I8 oo 0o
1960-1969 14 T4 178
1970-197Y 25 134 317
LYRO-1Y8Y 79 439 156
After 1990 44 244 1000
Total 180 tono

Source: Field data, 2004 N=180

Choosing the Site
As shown in Table 5. in choosing particular sites for cocoa plantation.
rmajonty of farmers (60 %) relied on the tvpe of soil. The rest decided on land

availability, forestlands and on ideal weather conditions. An accurate
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assessment of the physical charactenstics of the soil influences how farmers
accept new technologies  Farmers decided on the weather conditions In
choosing the sile for farming because the development of the crop and the
adoption of 1echnologies depend 1o an exient. on the weather conditions
Farming in new forest areas results in forest depletton. enyvironmental
degradation and adverse climatic changes. According to Madsar environmental
degradabon and adverse climatic changes According 1o MASDAR
Consultancy Report (1997). pressure of land for food crops due to population
increase takes away some of the land avalable for cocoa Therelore, the
potential to increase cocoa oulput lies in the intensification on existing cocoa

farms. rehabilitation of abandoned larms and replanting in old areas

Table 5: Criteria for Site Selection

‘Selection criteria Fr_equ:zric_\' Percentage Cum. percemage
Ydeal weather 11 61 a 6.1
Good soil 108 60.0 66. 1
Forest land 34 16.7 82 8
Land asaitability 31 172 100.0
“Total 8% w00
Source: Field data, 2004 N= 180

Land Preparation
Majanty of farmers cleared completely the undergrowth. burnt weeds and

thrash and felled large forest trees dunng the dn season.  Farmers did not
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remove large tree stumps probably due to the tedious nature of work nvoel ed
in their removal. However. 1t 1s necessany {0 remove as many tree stumps and
roots as possible, otherwise they will be potential sites for root rot and could
shelier rodents and other predators. Furthermore, the stumps will always be in
the way of cultural operations  Stumps ol large trees should be removed b

chain sawing and by progressively looserung the roots (Mossu, 1992)

Spacing
Table 6 shows the patiemn of spacing adopted by farmers during planting
While 50 6 % of farmers interviewed planted atl random, nearly one-third of
farmers used a spacing of 3 m by 3 m. The remaining 16 9% adopted a closer
spacing of 2.4 X 24 m. Asanle-Mensah {1988} also noted thal most farmers

planted at random.

Lack of knowledge could be a reason for non-adoption of

recommended planting distance.  Farmers™ preference lor the traditional
random planting was because it was quicher and easier to pracice Random
planting also enabled the trees to form a canopyv earlier to control weeds The
3m by 3m spacing 1s the current recommendation for planting hybnid cocoa

making 1t easier and faster for farm maintenance operations
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Table 6: Spacing Adopted by Farmers

Cumulating "o

_ _Sipaici'r?\g " Frequenc_\' Percent
3mbv3m 57 | 317 317
2dm by 2 4m 32 178 494
Random 91 306 Lov o
Totad 180 100.0
Source: Field Data, 2004 N=18

Time of Planting

The months duning which farmers planted their farms appear in Table 7 In

most farms. planting took place between Mav-Julv  Only 55 percent of

farmers planted in August-October  The implication 1s that most {armers
planied dunng the main rainy season. and in most cases. planting ook place as
soon as Lthe rainy seasons were established.

Table 7: Month of Planting Cocoa

Month -Fréqu_éné_\' Pei’cenlage Cum. Yo
May 66 367 367
June %3 472 %39
July 9 10.6 Ud 5
August 3 27 972
September 3 1.7 08 9
October 2 11 100.0
Total 180 100.0
Source: Field Data, 2004 N= 180
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Sources of Planting Materials

Farmers’ responses on sources of planting matenals appear iy Table ¥
Most of the farmers used planting materials from the Seed Production Unit
{SPU) of Ghana Cocoa Board Nearly one-third of farmers used planting
matenals [rom farmers’ {arms.  In addiuon. about 12 per cent ol larmers
estabhshed nurseries of their own while the rest oblained planting matenals
from private nursenes. The Government should increase assistance for the
Seed Production Unil 1o enable the Unit continue to help farmers with seed
pods for the estabhshment of farms.

It mav be cost-elfective to establish one’s own narsery 1t 15 also more
convenieni to transplant seedling raised in one’s own farm. Farmers should be
sure of the source ol planling matenals of privale nurseries before buving
them to ensure thev getl value for their monev.  Farmers. who obtain pods
from neighbors™ farms perhaps. relied on the phenotvpic expression of the

planting material without taking the genelic constitution into considerattion.

Table 8: Source of Planting Materials

Source Frequency Percentage Cumulative %
Farmers” Farm 58 322 22
Own Nursery 21 11.6 439
Prnivate nursen 6 33 472

SPU 95 528 100 0
Toa 180 1looo

Source: Field Data, 2004 ' " N=180
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The above results show that the cultivation of recommended hyvbrid
cocoa needs intensification for higher yields. The results further point to the
need to educate farmers on the imporniance of planting only hybnids  Hybrids

ensure earhy maturity, higher yield and disease tolerance

Method of Planting
Table 9 shows the methods of planting adopted by farmers Nearly 43
% of farmers used seedlings in transplanting. Aboul 36% planted seeds at
stake, while about 21 % planted with both seeds and seedhings. Planting
seedlings ensures better establishment 1n the field. On the other hand. planting

at stake 15 less expensive.

Table 9: Distribution of Farmers by Method of Planting

Method Frét_quenc_\ ) qu ) S CUITI U/u
“Planted seeds at stake ' ) 65 36 1 36 1

Transplanted seedlings 78 433 794

Both 37 20 6 100 0
Total 180 L100.0

Source: Field Data, 2004 N=180

Harvest and Post-harvesting Operations
The section deals with the frequency of harvests. pod breaking.

fermentation and drying of beans.
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Frequency of Harvests

The patterns of harvesting of cocoa appear in Table 10, Majonty of

farmers harvested pods at a weeklv or fortughthy interval. while the rest

harvested any time pods were npe. once a month or when majoniy of pods

were ripe.

The implication of the resulls is thal about 42 per cent of farmers who

harvested once a month or any time the majority of the pods were npe delaved

in harvesting ripe pods  Anv delay in hanesting leads (o poor qualiy

produce  Labor for harvesting 1s an rmportant factor influencing frequency of

harvesting. Farmers could emplov the sernvices of the “nnoboa” svstem to

ensure more {requent harvests. Farmers need educanon on the importance of

early and regular harvesting.

Table 10: Frequency of Harvests of Crops

Frequency ' Number of farmers
Any time pods are ripe 33

When majority are npe 37

Every week 3
Fortmghtly 68

Monthly 39
Totai 180

Source: Field Data, 2004
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Pod Breaking

Majority (93 %) of farmers opened pods with machetes to remove beans
while onlyv few farmers used wooden clubs. With machetes, the possibility of
cutling some beans during pod breaking is common. This reduces bean
quality. Farmers should therefore use wooden clubs in pod breaking always
While majority of farmers (733 %) broke pods one 1o three days after
harvesting. the rest of farmers lef pods. at least, [our days before breaking
Thus could result in over-npeming of pods. Over npening of pods leads 1o
attack by pod diseases, making them unfil for processing More (armer
education and labor availability could solve the problem of delayv 1n pod

breaking afier harvesting.

Fermentation

As shown in Table 11, about 26 % of farmers fermented beans for a
pericd ranging between two and five days. Majonty (689 %) of farmers
interviewed fermented beans for six davs, while 50 % of farmers fermented
beans for more than six davs. All farmers inlerviewed carried out
fermeniation of beans by placing them n heaps covered with banana or
plantain leaves.

There are other methods of fermentation available 10 farmers. These
are the box. tray and baskel methods Farmers opted for the particular one
being practiced because it is readily available and adopted at no or less cost

Poor fermentation results in slaty beans. Under fermentation leads 1o
purple beans. while excessively long period of fermentation resulls in ven

dark brown beans. with black marks The concem that rose aboul the
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appreciable percentage of purple beans produced by farmers dunng the last
crop season, calls for proper fermentation of beans 1o ensure good qualits
produce. Extension needs to intensifv education on fermentation of beans 1o

ensure good quality produce

Table 11: Number of Days of Fermentation of Beans

_Da}'s Frequency Percentage " Cum %
‘Lessthansix 47 261 - 28l
Six 124 689 05.0
More than six 9 S0 100.0
Total 1800 1000
Source: Field Data, 2004 N=180
Drying of Beans

Sun drving was the only method used mn drving cocoa by farmers
interviewed. Most farmers dned beans on raffia mats mounted on supports
According to Mossu (1992), sun drying 15 the simplest and also the most
frequently used method in most of the producing countries. It does. of course.
depend on the chmatic conditions and, in general, the beans have to be

exposed {or one 10 two weeks.

Communication Factors Affecting Dissemination of Technologies
The section presents farmers’ perceptions and opinions on dissemination

of cocoa preduction technologies. The section begins with farmers™ awareness
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of the umfication of the extension services of MOFA and Cocoa Services
Division  This is lollowed by farmers’ familiarity with the extension worker
in charge of the villages. Frequency of extension visits o farmers. varous
organizations that disseminate cocoa production technologies to farmers and
farmers preflerences of agencies o lake charge of cocoa exlension are alse
presented n the section. In addition. the section deals with communication

channels. messages and approaches to extension

Farmers' Awareness of MOFA's Responsibility of Cocoa Extension

As shown in Table 12. most farmers (62.2 %) were aware thal the MOFA
took over the responsibility of cocoa extension from the erstuhile Cocoa
Services Division of COCOBOD under the unified exiension services. These
farmers could. therefore. consull the MOFA extension workers when n need
of advice. On the other hand. nearly 38 % of [armers were nol aware tha
MOFA was in charge of cocoa extension

The imphication 1s that more than one-third of farmers who did not know
about the merger mught not approach the MOF A extension workers in charge
of their villages with queries regarding cocoa producuon pracuces. This could
be a constraint to adopuon of lechnologies by the farmers concerned An
important aspect of extension-farmer interacion 1s the exient of {rrmers’
knowledge of the exiension worker assigned (0 the »illages  While
mformaten will diffuse among farmers through commumication with one
another. the ability to get umebhy information to address specific production

problems dimunishes if farmers do not know the extension workers 10 contact
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Table 12: Farmers' Awareness of Unified Extension Services

Awareness o  Frequency | Percentage
Not aware ' ' H% ' 378
Aware 112 (22
Total 1 %) LoD
Source: Field Data, 2004 N=180

Frequency of Extensien Agents Visits to Farmers

This study used the frequency of contacts between extension workers
and {armers 1n the vear as a measure of quality of extension delivers  There 15
the need to review the current extension deliven 10 ensure more conlacls
between cocoa farmers and extension agents. As shown in Table 13, farmers
who never had anv visit by an agent from MOFA dunng the ycar under review
constituted 40.6 %. Forty fine (45 %) of farmers had occasional or once in a
vear visits by extension agents from MOFA  Nearlv 14 % mentioned
fortrughtly to monthly wisits by extension agents  Simularly. Asante (2001)
reporied that 45 percent of larmers had no contact with extension siaff

throughout 2000/2001 ¢ropping season.
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Table 13: Frequency of Extension Agents' Visits to Villages per Year

vists ~ Frequenay Percentage Cumulatine "o
Never 13 406 406
Fortmightly 2 1 417
Monthly 13 72 NERY
Quariterly 11 6 A5 0
Occasionally 62 344 O
Bi-annuallv 1 06 B0

Once a vear 18 o 1000
Tota 180 1000

Source: Field Data, 2004 N=180

On the contrary. 50 6% of farmers received |- times visits in a month
from the extension agents under the CSD extension  Only 24 °6 recened no
visits at all (Asante-Mensah 1988) Moreover, Countvwide Reporl on Cocoa
(1995) showed that 60 6 % of farmers received extension visits 1 10 2 umes
per mopth under CSD About 23 0 % of farmers had visits three to six times
per vear. Nearlv 16.4 % said visits were once a vear Dankwa (2001) also
reported that the least visits made by agents of CSD were monthly. Perhaps.
the current poor situahion of extension visits per vear to villages arose from the
uruficaton of extension services Currently, extension agents deal with all
categories of farmers Cocoa farmers receive less atlention than before
However. the efficiency of evers extension system depends on the extent thal

extension agents interact with farmers to disseminate innovations  Such visiis
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also help agents offer solutions 1o farmers’ problems. Extension agenls pass

on to researchers problems they cannot solve after contacts with farmers

Farmers' Experience with Extension Workers

Responses pertaming to farmers’ expenience with extension workers
appear in Table 14 While 35 9% of farmers had over ten vears workiny
experience with extension workers, majority (65 %) of farmers had not more
than ten vears experience About 24 percent of farmers had not yet had amy
experience with extension workers The discrepancy in the figures of 40.6 %%
in Table 13 and 24 4 % in Table 14 on the visits of extension agents and
farmers” expenence with exiension workers could be explained by the [act that
the visits of extension workers took into consideration only the vear under
review. On the other hand. the farmers’ experience with extension workers

took account of the entire period of farmers” career
Dankwa (2001) noted that majority of cocoa farmers had worked with
acents up to ten vears. Verv [ew (1.3 %), were vet 10 work with an agent.
Farmers with more vears of experience with extension workers are hikely to
benefit more from extension. Expenence with extension 1s a kev to successful
farming career. The more experience a {anmer has with exiension workers. the

more such expenence could lead 10 adoption of technologies. and vice-versa.
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Table 14: Farmers’ Experienc? with Extension Workers

Penod o Frequency Percent Cum “u
Notvet 44 244 244
Less than 3 vears 17 206 450
3-10 vears 36 200 650
Oher 14 vears 63 350 1o
Total 180 100

Soeurce: Field Data, 2004 N=180

Agencies Dealing with Cocoa Technology Dissemination Apart from MOFA

As shown in Table 15. the most ofien-mentioned organization thal
rendered cocoa extension to farmers apart from MOFA was the CSSVD Unit
Contro!l Unit of the Ghana Cocoa Board The stafl of CSSYD Control Uit
provided 794 % of farmers with extension services on all aspects of cocoa
production.

About 11 % of farmers receined extension services from Cocoa Coffee
Sheanut Farmers™ Association (CCSFA)  That was not pood enough  The
Extension service could act as catalvst agents to stimulate tarmer’s association
bullding. Such associations may assist farmers to acquire knowledge. hire
inputs and organize marheting ol produce Such associations may also act as
an inlerface between COCOBOD and farmers CRIG participated in the
Cocoa Diseases and Pests Control and the Hi-Tech programs and offered
extension services 1o {armers 11 2 per cent of farmers Marketing firms also

provided extension to 56 per cent of farmers. Notable among the firms were
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Reiss and Company Limited arid Weinco The companies provided extension

along side the promotion of their products

Table 15: Agencies Dealing with Cocoa Technology Dissemination Apart

from MOFA

Yes No
Orgamization Frequency Yo Frequency %o
CSSVDCU 143 794 37 206
CCSFA 19 106 (61 XY 4
CRIG 20 114 160 L
Marketing firms 10 S6 170) U4 4
Source: Field Data, 2004 N=180

According 10 Adegbola (1979). cooperannes. farmers associations and
members of stafT of the MOF A provided extension education to cocoa farmers
in Nigena. Other agencies thal dealt with cocoa extension included stafl of
the Cocoa Development Units and researchers of the Cocoa Research Institute
of Nigena Alternauve extension agencies such as traders seed and
agrochemicals companies. non-goyemment organizations were found 10 be

unimportant in the communities surveved
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Farmers™ Preference for Organi/ation to Take Charge of Cocoa Extension

Table 16 showed that 8%.3 ® of {armers favored the erstwhile (CSD) o
provide cocoa extension. while six percent of farmers wanted MOFA 1o lake
responstbility of cocoa extension. In addion. five percent of farmers wanted
Cocoa Research Insttute of Ghana to add cocoa extension to research
activinies, while onlv one farmer (06 %) chose prvatzation of cocoa

extension services

Table 16 Farmers® Preferences for Organizations to Take Charge of

Cocoa Extension

Organization "Fi'eqijen-c}' Percent Cumulative %o
csD sy 88 3 88 3
MOFA |l 6.1 94 4

CRIG Y S0 99 4
Private Firms ] 06 1000
TOTAL 180 100 4

Source: Field Data, 2004 N=180

Farmers opied for (CSD} because the staff of CSD gave advice mainly
on cocoa Farmers also had repular and {requent contacts with the extension
workers of CSD  Members of stafl of the CSSVD Control Unit and Seed
Production Unnt of COCOBOD continued to take up the responsibility of
cocoa extension as thev go aboul their normal operalions Few Farmers
wanted MOFA because the organization deals with both crops and amimals

and so have to contend with many farmers  Majonty of (armers were not in
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favor of privatization of extension because of the cost involved. which might

be bevond the ability of farmers to pas

Farmers® Preferences for Methods of Technology Dissemination

As shown in Table 17. about 29 & of farmers preferred Group Meeungs
Bv utilizing group techniques. an extension worker can reach more people
than 15 possible by following individual methods alone. This 1s an important
faclor when time and stafl are limited.  Group methods are especially effectine
in persuading extension’s clientele 10 tn a new 1dea or praclice.

Nearly 22 percent of {armers preferred Visits. The farm and home visit
involves meeung individually with the farmer or farm worker at the farm or
home. A farm or home visit serves a number of purposes For instance, 1
establishes contact with farmers and others within the farm household. 1t also
enables extension workers 10 learm what practices and problems exist on the
farm and in the farm household Moreover. extension worhers provide
information and assistance to farmers on relevant innovation dunng such
visits.  This techmique builds up confidence n the extension svstem
However, [arm or home visit 1s costly 1n terms of time spent and the number
of chents contacted. which will necessanlv be few.

Field trips and Printed matenals followed farm and home visit in order of
most preferred channels About 13 % of farmers selected Geld tnps as the
most preferred method. On a field tnp, a group travels to another location to
observe agricultural practices. projects. or demonstrations not available
locally. The purpose is o provide first-hand obseration of praclices thal

might be of benefit 10 the farmer  Field tnps enable the group 10 interact with
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individuals knowledgeable atout the practices In addition. field irips present
a fresh and difTerent leaming environment lor both the extension worker and
farmers

The high lteracy rate among farmers interviewed suggests thal the
extension services can use svmposia and printed matenals o an advaniage
With a high level of farmer literacy. it was surprising lo observe the low
preference level of these extension methods as communication stratepies (o
reach the histeners (Laird. 1972)

A sxmposium 1s a meeting in which two-five resource people give short.
prepared papers on a gnen topic.  Interachon with the audience 1s nol
expected. The symposium i1s pnimanhy for information gathenng at the
professional level. There 15 no wonder that only 11.1 % of farmers made 1t the
most preferred method.  Only 6 7 percent of {armers chose prinled materials
as the most preferred method. Printed media covers those communication
techmiques that rely prnincipally on combinations of printed words and pictures
Prnted matenals include newspapers. blackboard news, folders. leallets.
pamphlets. fact sheets and newsletters. To use them effectively. extension
workers should consider the educauonal levels and literacy rates of the
audience. Extension programs can lake a broad and creaine approach to ways
in which to use pnnt methods for convesing news 1o hiterate cocoa larmers

Radio rated among one of the least most preferred charne 5 of
communication in the present study. Only 5.6 % of farmers selected radio as
the most preferred channe!l According 1o Asanie-Mensah (1988). aboul 56“4
of farmers owned radios Maonty of farmers (6Y %) considered the

nformauon they received on cocoa as little. However, about 39 % mentioned

109



that they received some information on the radio. Radio has lim#ation in its
abihty 10 convey detailed and complex information. Listeners cannotl see whal
presenters describe. On the other hand. radio reaches large numbers of people.
especially as Frequency Modulation (FM) siations are common i recen!
times. Listeners can take their radio wherever they go. esen to their [arms
where elecincal power is not available. Extension workers may find that radio
works most successfully at the local level to commumcate local problem:,
soluttons and activities. Radio could be more effective as a communication
channel if extension workers organize [armers into listerung clubs and groups
Farmers can then have in-depth discussions of broadcasts and feedback 1o
program producers. thus making 11 a {two-way channel

Less than ten percent of farmers considered Television as the most
preferred channe! of communication. This i1s not unexpected Considening the
number of Televisions that are available to the intended audiences. it may be
useless to use Television programs for rural audiences. if the rural folk do not
haie the necessany recening equipment. or they live outside the range of the
transmitter.  Taking all the channels into consideration. office call was the
least preferred.  Only about four percent of farmers menuioned office calls as
the most preferred method of commurucation. Office calls and enquiries are
personal visits made by extension clientele to the extension office. to seek
information and assistance. A visit to the extension office 1s a statement of
confidence in the extenston oflicer and his or her advice.

To the extent that commumcation methods are used in cocoa

extension, Arokovo (1998) noted that the principal methods of communicalion

emploved for extension delivery under the tratming-and-visit system included
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visits, demonstrations. publications and farm broadcasts (mainly by radio)
However. extension agents’ visits and radio were the most important methods

of research results information to Nigerian cocoa farmers.

Table 17 Farmers® Preferences for Methods of Technology Dissemination

Method Frequency Percent  Cum®
Group 53 294 29 4 -
Visit 40 222 516
Field Trip 24 133 649
Symposium 20 111 760
Print Matenal 12 67 827
Radio 10 56 8% 3
TV 13 73 966
Office Call 8 4 4 1000
TOTAL 180 100,04

Source: Field Data, 2004

Adegbola (1979) also mentioned that extension methods of
communication intensified in Nigena included regular meetings with farmers.
In addition. distribution of information pamphlets, showing the calendar of all
farm operations throughout the vear and giving information on sites for the
collection of planting matenals. fertilizers. and other inputs in different
locahities was also camed oul. Project stail were also encouraged 1o make
regular visits to farmers on their farms for the purposes of supervising and

training them in different shills. which were aimed at improving their
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knowledge of the methods of Iarm practices. Gyam{i and Owusu (1979) noted
that extension workers in Ghana used film shows. Theyv [urther mentioned
that pictonal quahity of films and their ability to combine sight and sound are
powerful sumulants 1o learning and are effective 1n giving nstructions on

specific procedures in agncullural improyvements

Channels Used by Farmers to Acquire Information

As shown m Table I8, most farmers used group meetings to acquire
information from extension workers. Group meetings were featured m the
Tramng and Visit System of exiension adopled for cocoa extension. The
finding confirms the fact that most farmers prelerred the group method of
extension.  In addition. about 42 per cent of farmers used personal contact.
This 15 because the channel provides the farmer with a degree of
confidentiahty. Although the method 1s time-consumung, vet ils importance
cannot be stressed enough  This is because 1t is through working individually
with the clieniele thal the extension worker leams about the people of the area.
By this method. he knows how they think, what their needs are. and how they
carry oul their work. Equally important 15 the opportunity personal contact
provides for the {armer Lo gel to hnow the exiension worker,

However. Behrens and Evans (1989) noted thatl personal. face-io-face
methods could not reach every one in need of information. Few (armers used
pnint maienals even though most [armers were literates. Only one farmer used
telephone. This is obvious. Many a farmer in the rural area does not have
access 10 telephones. Many agricultural offices in the districts lack telephone

facilives.



Table 18: Channels Used by Farmers to Acquire Information on Cocoa

Production

o Yes NO
Channel Frequency *q Frequenc %o
Group meeungs 100 356 3 444
Personal contact 73 7 LA SK 3
Demonstration 29 14 1 151 hERY
Office call 20 i1 1 61) HY Y
Semunar sy mposium 17 04 163 90 6
Pnnt matenal 1 61 169 93y
Telephone 1 6 179 9y 4
Source: Field Data, 2004, N=180

In Brazil. Vos and Krauss (2002) noted thal success m extension
educanon resulted in the upgrading of cocoa plantations from a production
level of 100.000 1ons per year 1n the early 1960s 10 four-fold production level
in the 80s through technology transfer. aimed at modemizang cocoa
cultivation.  Extension methods emploved included annual farmers™ days.
meetings, and courses.  Other methods were field davs. excursions. and
campaigns. The rest were demonstration plots or farms and vanous mass
communication activiies. such as special early mormng radio programs and
coniributions 10 newspapers. bulletins, folders and posters The success sion
in Braz:l pownts 10 the asseruon by Fhegel (1989} that a combwanon of

exvtension methods 1s the ideal.



Content of Extension Mussages and the Varieties of Content

As shown in Table 19 the studv considered the content of extension
messages and the \arieties of the content among farmers m the study dunng
the vear under review as another measure of the qualits of exiension dehivery
Majonity of farmers received information on diseases and pest control and
supply of chemicals during interaction with extension workers This 1s not
unexpected. Mossu (1992) estimated thal the combined activities of diseases
and pests mean that only 54 per cent of the potential total production reaches
the world market. About 55.6 % of farmers also enquired about liming and
pegging. when they consulted extension workers.

Asante-Mensah (1988) noted that the lugh percentage of non-adopters
of ining and pegging perceived the practice as complex. Majonty of farmers
in the present studv enquired about this practice from exiension workers
because thev presumably, perceived the practice to be complex. Additionalls .
minonty of farmers contacted extension workers for advice on planting
matenals, nurseny establishment and maintenance operations. Farmers should
also be made aware of the importance of recommended cultural practices to
ensure proper mamtenance for hugher vields.

Majority of f{armers did not seek information on harvesting and
fermentation of beans. A vast majonty of farmers also did not enquire about
bean quahity  This mught explain the hullabaloo about purple beans during the
last crop season. Nevertheless. proper fermentalion and good quahty beans
earn Ghana higher price/premium on the intemational market.  Of sigmficant
importance 10 the cocoa indusiry 1s the proper hanest and post-harvest

management. which can have a tremendous tmpact on the yield. qualily and
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safetv of the produce FExtension services should focus more atiention on
harvest and post harvest handling of cocoa to ensure excellent quality of

produce.

Table 19: Contents of Extension Messages and Varieties of Content

" Information Yes Nu
Frequency % Frequency %

Disease/pest 157 87 2 23 12%
Line pegging 100 856 R0 44
Chemicals 93 S1.7 87 48 3
Nursery 82 45 6 98 534
Plant matenals 80 444 L0 556
Maintenance 77 42 8 103 372
Fermentation 52 289 128 711
Harvesting 46 256 134 T4 4
Bean quality 26 144 154 856

‘Marketng 4 78 166 922
Source: Field Data, 2004, N=180

The result shows clearly that majonty of farmers sought production-
onented information from extension workers Few farmers sought
information on marketing. Karunadasa (1996) staled that in the deseloping
countries, extension services focus on production-oriented agnicultural
extension. while marketing extension receive less atlention. In Asia reference
can be made 1o sustainable cocoa extension services for smallholders. which
targets tratning o management of cocoa pod borer through proper pruning and
frequent hanesting and to crop improyement through ferilization In Brasil.

farmers recenved informanon on substitution of planting matenal with hybrids.



improving  agronomic  practices. management of shade and pests and
mtroducing soil sampling procedures and fertilizing praciices as noted b Vos

and Krauss (2(x2).

Farmers Preferences for Extension Approaches
The results of the analyvsis of the farmers’ preterences of extension
approaches appear in Table 20 Nearl\ 66 % of farmers preferred Producthion

Technology Approach

Table 20: Farmers' Preferences for Extension Approaches

Pércci-mgc Dcgree of  Prefercnces

Approach 5 + 3 2 1 Mecan Std
Producion T T
Technology 662 143 97 06 97 4272 12393
T&V 392 182 156 155 1A IS8 1 42Re
Problem-

solving 383 M2 JI S 47 13 40336 09548
Commodits -

specialized 14.0 118 izd 250 16 8 28088 12562
General 10 4 382 02 (53 69 3298 10714
Source: Field Data 2004 N=180

Scale: 5= Most Preferred. 4=Next Preferred, 3= somewhat preferred,

2= Least preferved 1= Not Preferred
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About 39 2 % preferred the Tramning and Visit Approach In addition.
383 % of [armers chose Problem-solving as their most preflerred approach.
The Commodity-specialized Approach lollowed with 14.0 % of farmers
choices as the most preferred approach in comparison with all the extension
approaches listed. the General Extension Approach was the least preferred
among farmers. Only ten percent of respondents chose the General Approach
as the most preferred

Most farmers preferred production technology approach to other
approaches because the erstwhile Cocoa Senices Division adopted this
approach. Cocoa farmers were used to this approach. which assured them of
relevant advice on recommended cocoa nnovations from CSD exiension
workers. According 10 Arokovo (1996). Ghana modified the visits required by
the Training and Visit System to monthly rather than fortmightly to sunt jocal
and economic demands. no doubl, with a corresponding reducuon n coverage
and effectveness. This could explain why (armers relegated this approach to

second position of preference.

Improving the Effectiveness of Cocoa Extension
Respondents gave views on ways to improve the effectiveness of cocoa
extension Majonity of farmers wanted the reintroduction of CSD for cocoa
extension Farmers also called for reduction of extension worker-farmer ratio.
which according to Arokovo (1998} stood at 1:1,200 1n Ghana This will
ensure regular interaction between extension workers and farmers In

addition. f[armers called for the provision of adequate traming
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accommodation. and means of transport to extension workers to Improve the

effectiveness of extension

Adoption of Production Technologies
The section deals with the rate and levels of adoption of cocoa
production technologies. The lechnologies are categorized o pre-
planting. nurserv. planting. maimtenance and chemical applications  The

rest are harvest and post-harvest technologies.

Rate of Adoption of Cocea Production Technologies

The section includes historical data that provide informanton about
trends of the adoption of technologies. As shown in Figures 3 to 23, Lthe vears
ol first adoption of technologies varied from 1933 through 1980 In most
cases. only few farmers adopted a particular technology 1n each vear ol first
adoption. Rvan and Gross (1943) and Lionberger (1960) windicated that a
small number of farmers adopted an innovation itially . followed later by the
majonty of farmers. Farmers who adopted the technologies for the first times
were the innovators.

According 10 Rogers (1983). nnovators are active information seekers
about new 1deas Thev have a high degree of mass media exposure and their
mterpersonal networks extend over a wide area, usually reaching outside o'
their local svsitem  Innovators are able o cope with higher levels of
uncertainty about an innovation than other adopter categories. As the first 1o
adopt a new idea in their system, they cannot depend upon the subjectine

evaluations of innoyation (rom other members of their svsiem.
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Generally. technologies that were simple and low cost were among the
first to be adopied by (armers  For example. permanent and temporan shade
establishments: fermentation and burving of pod debnis (Figures -, S and 22
respectivels ) were among the first to be adopled

For most of the technologies studied the diffusion curves “take ofl™ at
about 1t) to 25 per cent adoption as observed by {Rogers (1993} This 1s after
enough expenences are accumulated by farmers. especially innovators and
earlv adopters. and exchanged within the commumties The diffusion curies
begin to chmb as more and more farmers adopt the technologies as
mterpersonal networks become activated. Over time + anous elements change.
such as cash resources are augmented. information accumulated and
expenences gained making adoption a dvnarmic process.

The rate of adoption of most of technologies studied was generalls
slow dunng the pernod MOFA camed out extension on both crops and
arumals. Cocoa extension never received special attenuion. There was non-
existence of an orgamizauon. solelyv for cocoa. unul Ghana Cocoa Board
absorbed the Cocoa Services Division.  The Division became the extension
wing of the Board 1n 1973 Cocoa extension then became intensified.

Vanous communication channels and exiension agents promotional
efforts under the Traimng and Visit System reflected in the high and rap:d
rates shown by most technologies after 1973, Government programs also
influenced the rate of adoption of technologies. For example, the Cocoa
Rehabilstation Program saw rapid rate of adopuon of technologies involved n
establishing cocoa farms from 1982. as shown by establishment of temporan

shade and nursenes technologies (Figures 4 and 5). Dunng the inplememation
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of the Program. farmers received assistance from Cocoa Services Division in
the form of nursen-raised seedhings and demonstrations on lining and
peggng. free of charge for rehabilitation of burnt farms.

According 10 Ewusi (1998). farmers’ response lo the use of hybnd
cocoa and new plantings increased by 72 per cent. over the three vear pertod
This was at the beginning of the Economic Recovery and Structural
Adjustment Programs.  The introduction of the “High Tech™ program saw a
rapid rate of adoption of fertilizer applhication from 2002 (Figure 15) The
rapid rate of adoption of feruilizer application was probably triggered by the
credit incentive given to farmers under the Hi Tech program  However. i
{armers adopted fertilizer application parlly in order to obtain credit incentive.
there is relatively less motivation to continue using the technology 1l the credil
1s discontinued

There are vanations in the slopes of the cunes ftom technology o
lechnology.  Some technologies diffused rapidly and the curves are quile
steep. Farmers perceived such innoyations as possessing relative advantages
For instance, the use of hvbnd cocoa. pohvthene bags in raising seedlings and
nursen-raised seedlings as shown 1n Figures 7, 8 and 8 had relatively rapid
rate of adoption. The degree of profitability of adoption of hyvbrid is higher
than “Amelonado™ or “Amason” vaneues Seedhngs raised i polythene bags
establish 1n the field relauvely faster and better than bare rooted seedlings
Nurserv-raised seedlings also perform better in the field than seed sown at
slake.

Other technolognes had a slower rate of adoption and the cunves are

more gradual, with slopes that are relatively lay  For instance, hning and
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pegging had relatively gradual slopz because farmers percened the technolom
as difficult 1o adopt It imolves cuting and conveving pegs. measunng
distances and fining pegs  Considenng the mean age ot farmers {36 years). 1l
was possible that most farmers found the technology relatnvely difheult e
adopt The findings are consistent with views of Ropers (1983) and Dankwa
{2001), who obsenved that the charactenstics ol innoyations, as percened by

individuals. help to explan their difTerent rates of adoption
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Source: Field Data, 2004
The next section deals with the percentage of farmers who adopted the

vanous technologies

Pre-Planting Technologies
These include soil test. lming and pegging. optimum crop density. row
spacing. lemporarv shade and permanent shade Even though maonty of

farmers considered the soil tvpe in choosing the sites for their farms. soil test
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recenned low rate (16 4 %) of adoption by farmers as shown in Figure 24 Sail
test involves digeing profile pits and analv/zing the texture. struciure. pH eic
Farmers perceived it 1o be a complex technology. Most farmers lacked
knowledge of conducting soil test  Other reasons given by larmers for not
conducting soil test were lack of awareness of the imporiance of soil test and the
behief that seil analysis was not necessary. Other farmers could not afford the
cost involved in the test.  The extension service can do well to creae the
awareness and educate farmers on the importance of soil analyvsis for higher
productivity.

Majority of farmers (51.4 %) adopted line and pepging method of
planung. Lining and pegging ensures accurate and appropriate planting
distance. Minonty of farmers (48.6 %) adopted optimum crop density. This 1s
not surprising. Optimum crop density requires a change from the traditiona!
inler-cropping syvstem. which provides supplementary income. during mitial
stages of the plantation. to one of pure stand of cocoa only.

Row spacing also attracted low rale (36 7 %) ol adoption because
farmers perceived the practice as tedious. complex. and time consumung.
Most farmers (734 %) adopted temporary shade because ol its relative
advantage I11s simple to adopt Food crops. which give the farmer an ninal
income from the land prepared for the plantation. serve as temporary shade
Farmers frequently planted plantain, banana. cocoyam, cassava and
vegetables. Temporan shade also acts as a windbreak. Establishing essential
temporary shade ensures that the exposed soil does not become degraded b

direct exposure to the growing trees.
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Figure 24 Rate of Adoption of Planting Technologies

Source: Field Data, 2004

Nearly 72 % of farmers adopted permanent shade by retaining 6-15
trees per hectare. Establishing permanent shading is intended to form a
canopy over the adult plantation. Permanent shading is also simple to adopt.
However, permanent shading may be unnecessary provided soil fertility and

other prevailing conditions are favorable. According to Padi and Owusu
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(2003), tradivonally in West Africa cocoa shade relates 1o the densiy of
forest trees left in the field afier the initial clearing of the forest Growang
cocoa under shade stems from the belief that cocoa being a second storey tree.
thrives best under heavy forest shade However. with the explontation of [orest
trees for umber and other purposes. 1 has become necessan (o plamt
alternative fast growing iree species 1o provide shade. Thus cocoa cultination

is of great importance for the conservation of the forest and associated fauna

in Africa.

Few farmers did not retain any forest tree as permanent shade A study
on the levels of permanent shade in cocoa farms in Ghana and Cote d'Ihoire by
Freud. Petithuguenin and Richard (in press) showed that about S0 e ot the
total cocoa area in both countries was under mild shade whilst an average of
about 10 % and 35 % n Ghana and Cote d'Ivoire. respectively. was under no
shade. Thus. there 15 a gradual but sure move tow ards eliminating shade (rees
This. combined with timber-related and other activities. 1s gradually causing

the deterioration of the forest and its nch flora and fauna.

Nursery Technologies
The rates of adoption of nurseny technologies appear in Figure 25
These technologies include mbrid variety. seedlings raised n polythene bags.
and nurserv raised seedlings Most farmers (66 %) adopted hybnd-plaming
material.  Farmers adopted hybrid because of the relative advantages it has

For instance. compared with Amelonado or Amazon vaneties, the hvbnd

variety is more vigorous, precocious, and higher vielding. In addition. the size
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and bean quality of the hybrid are better It is also more resistant (o diseases
and pests

Seedlings raised in polvthene bags attracted 55 9 % rate of adoption bv
farmers. The man reason for farmers™ adoption is that polythene bags ensure
that the roots are less disturbed for better establishment in the field Maority
This is because

ol farmers (57.6 %) adopted nursen-raised seedlings.

according to Mossu (1992), there are many points in favor of sowing seeds in

the nursery, as opposed to directly out in the field as shown in Table 2}

Table 21:

Sowing Seed in the Nursery or Out in the Field

Advantages of the nurserv-raised

seedling

Disadvantages of direct sowing

It saves lime. While the plants are
being raised in the nursery. the
ground can be prepared n  the
planiation

Protecttion of and monitonng the
health of the voung plants to ensure

that the best period can be selected.

Watenng guaranteed.

The best planung period can be
selected.

Verv high cost of seeds.

Many uncontrollable attack (insects.
rodents) and [requent destruction of
the young plants when the plot 1s
being weeded.

Waler requirements subject 10 the

vagaries of the climate.

Source: Mossu (1992)
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Source: Field Data, 2004

Technologies Involved in Maintenance of Farms

Technologies involved in maintenance of farms include regular
weeding, pruning and shade manipulation. The rest are removal of basal

chupons, swollen shoot control, provision of adequate drainage and use of
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pruner  The rates of adoption of these technolopies are shown in Figure 26
The rate of adoption of regular weeding was 77.4 %. The reason why majoni:
of farmers weeded regularly was that weeding is an important operation in
maintaining €ocoa farms.  Regular weeding cnsures pood crop  However,
Anon (1995) observed that only one-third of farmers interyiewed in a nation-
wide survev in Ghana i 1991-1993 weeded their farms adequately (1.e. 3-4
times a vear as recommended)

Pruning 18 the remoyal of unwanted growth or parts of the plant. The
rate of adoption of pruning was 66 1 per cent. Majonty of farmers adopted
pruning because 1l gives shape to the trees and helps in farm operations
Pruning also improves [ree arrflow and opens the canopy o allow hight to
penetrale the farm. Pruning reduces the incidence of black pod disease The
rate of adoption of shade manipulation was 621 per cent. Majornity adopted
shade manipulation because of the relative advaniages imolved  For example,
shade manipulation reduces the incidence of diseases It also allows more or
less sunlight as required 1o penetrate the farm. Majority of farmers (81 .4 %)
adopted the removal of unwanted basal chupons. Generally. this technology 1s
simple to perform. It also ensures the siurdy growth of the tree resulting 1n
improved vield

The rate of adoption of swollen shoot virus disease control was 14 1
per cenl. The low adoption rate was presumably, because the trees were still
producing pods (control 1s by uprooting the whole tree and other trees in
contact with 11} Farmers and the nation need the pods for obvious reason of
more revenue. Maonty of {armers mentioned that swollen shoot discase did

not occur on their farms  1n addition. 32 per cent of farmers did notl know or
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pruner. The rates of adoption of these technologies are shown n Figure 26
The rate ol adoption of regular weeding was 77 4 % The reason why majoris
of larmers weeded regularly was thal weeding is an important operalion 1n
maintaining cocoa farms. Regular weeding ensures good crop  However,
Anon (1995) observed that only one-third of farmers intervicewed in a nation-
wide sunvey in Ghara in 1991-1993 weeded their farms adequately (1€ 3-4
times a vear as recommended)

Pruning 1s the remoyal of unwanted growth or parts of the plant  The
rate ol adoption of pruning was 66 1 per cent. Majonity of (armers adopled
pruning because 1l gives shape to the trees and helps in farm operations
Pruning also improsves (ree airflow and opens the canopy to allow light 1o
penetrate the farm.  Pruning reduces the inctdence of black pod disease The
rate of adoption of shade manipulation was 62 | per cent. Majonity adopted
shade manipulation because of the relative advantages imvolved. For example.
shade manipulation reduces the incidence of diseases. It also allows mare or
less sunlight as required to penetrale the farm. Majority of larmers (81 4 %a)
adopted the removal of unwanted basal chupons Generally. this technolowy 18
simple to perform. N also ensures the sturdv growth of the tree resuling in
impros ed vield

The rate of adoption of swollen shoot virus disease control was '4 !
per cent. The low adoplion rate was presumably, because the trees were still
producing pods (control 1s by uprooung the whole tree and other rees in
contact with 1) Farmers and the nation need the pods for obvious reason of
more revenue  Majonty of farmers mentioned that swollen shoot disease did

not occur on their farms. In addiwon. 32 per cent of farmers did not hnow or
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were nol aware of the presence of the disease in their farms. This confirms
Asante-Mensah's (1988) obsen ation that at least. one-third of farmers could
not identify the disease when shown samples. Moreover. due to the
destructive nature of the eradication method for controlling the disease. 1t has
been of little interest to farmers and some even oppose it despite the payment
of compensation for trees lost and grants for replanting. The stafl of the
CSSVD Control Unit should intensify [armer education on identification of
the symptloms of the disease. They should also persuade farmers to lake
advantage of the facilities provided by the Unit 1o control the disease

The rate of adoption of provision of adequate drainage was low  Less
than ten per cent of farmers provided adequate drainage to control black pod
disease. It could be that the provision of drainage was not a major problem
facing most farmers. Only' 22 per cent of farmers used pruners n comrolimg
mistletoes in their farms. This supports the finding of Asante-Mensah {1988).
who noted that about 87 % of non-adopters lacked pruners. Extension
workers need to promote acquisition of pruners for higher adoption since it 15

easier and more effective to control mistletoes with pruners
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Figure 26 Rate of Adoption of Technologies Involved in Farm
Maintenance

Source: Field Data, 2004

Chemicals Application
Figure 27 shows that the adoption rates of chemicals application by
farmers. The chemicals include insecticides, fungicides, fertilizers and
herbicides. The use of insecticides attracted nearly 77 per cent rate of
adoption by farmers. This confirms results of Vignen (2004), who noted that
insecticide use increased substantially — The high rate of adoption of

insecticides points to the success story of the cocoa pests control program



instituted by the Government. Most farmers perceived this technology, as
highly profitable, since the devastating effects of capsids and other pests on

cocoa could be alarming.

46.9 76.8

O Insecticide
- Fungicide
O Fertilizer
‘D Herbicide

Figure 27 Rate of Adoption of Chemicals Application
Source: Field Data, 2004.

The use of fungicides attracted 48 per cent rate of adoption by cocoa
farmers. On the contrary, about 54.4 per cent of farmers adopted this

technology as noted by Dankwa (2001). Asante-Mensah (1988), also found
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that the use of lungicides for the control of diseases received low rate of

adoption. Reasons for the low rate of adoption included lack of knowledge on
the use of fungicides. About 25% of farmers did not encounter any Black Pod
disease on their farms  Most farmers felt that the repetitive applications
(three-weekly spravs over six month period) were costhy and cumbersome e
adopt. The majority of farmers either does not spray their farms al all, or do
only one or two applications instead of the recommended 6-7 applications per
vear for black pod control. thus incurring heavv crop losses every year
(Henderson, Asante, Donkor, Amevaw, Luterbacher, Akrofi and Boakve.
1994)

The rate of adoption of chemical fertilizer was onlv 46.9 per cent
Liberal economic policies improved the availability of fertilizers although the
prnces increased when subsidies were removed. Although soils in many areas
of the study supported the cocoa crop {or long penods of time. most farmers
made little or no effort to replenish their lost nutnents.

Judicious use of inorganic fertilizers could dramatically 1mprove
production. Howeyer, many farmers did not adopt the application of chemical
fertilizers because relying solely on inorganuc relativelv expensive fertilizers
has a number of associated problems. Firstly, they are expensive and mans
cocoa farmers cannot afford to buy them. Also, afler long periods of
cultivation, the soil can become acidic and unproductive Mulching with
organic malerial such as cocoa pod husks and the use of leguminous plants as
cover crops, which also smother out weeds. are options for maintaining good
fertile soils. Cocoa pod husks are an excellent source of nutnents, and

composting them can provide a cheap source of organic fertilizer



The rate of adoption of herbicides was very low (14.1 per cent)
Probable reason for the low adoption rate could be farmers” percep tion that the
use of herbicides 1s nsky. The wrong use of herbicides could be disastrous
Farmers are oflen reluctant to take rishs. because rish-taking could put therr
plantations in jeopardy. Furthermore. some farmers would not change their
more stable cutlass weeding, which is a lower-return technique for nskier,
more profitable herbicide application In order 1o sustain the adoption of
chemicals, 1t would be necessary to intensify farmer education and to remove

bottlenecks in the supply and distribution of chemical inputs.

Harvest and Post-Harvest Technologies

The hanvest and post harvest technologies include regular harvest,
fermentation of beans. stirring of beans during fermentation. and bunal of pod
debris after pod breaking Figure 28 shows the rates of adoplion of haryvest
and post harvest technologies. The rate of adopuon of regular harvesting of
pods was 73 .4 per cent Most farmers adopted the technology because the
adoplion of regular harvest relates to economic gains. such as better quality
product and increased bean weight. Thus regular harvest has a relative
advantage over delaved harvest. Probable reason why some [armers preferred
longer periods between harvests was that they believed that a longer pen:d
allows pods to ripen better. However. delayed harvesting encourages
fermemation of beans within the pods. This results 1n a low quality product.
In addiion. delay in harvesting encourages the incidence of black pod disease

and rodent attack. Extension workers should explain the reasons for {requeni
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and regular harvesting to farmers for them to appreciate the importance and
need for early harvesting.

The rate of adoption of fermentation by farmers was 71.8 per cent.
This shows that about one third of farmers did not ferment their beans before
drying. Unfermented beans lead to poor quality product. According to Mossu
(1992), the most important change that occurs during fermentation is the
appearance of the precursors of the chocolate flavor. These substances, which
among others, contain free amino acids and monosaccharides, are capable of
giving the cocoa beans, after roasting, the characteristic flavor and aroma

sought after in this product.

_: DO Regular harvest
M Fermentation

DO Stirring of beans
HOBury pod debris

Figure 28 Rate of Adoption of Harvest and Post-Harvest Technologies

Source: Field Data, 2004
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The rate of adoption of stimng of the entire mass of beans dunng
fermentation was 38 per cent. Surring of beans during fermentation is
necessary’ 10 promote aeration and to obtain even [ermentation. Majority of
farmers did not adopt this technology because of ignorance. The rate of
adoption of burying of pod debris afler pod breaking was as low as seven
percent. This practice limits the spread of fungal diseases such as black pod
Lack of knowledge on the part of majority of farmers accounted for the tow
rate of adoption

The results obtained for the rates of adopthon of technologies imply
that adoption of most of the technologies has progressed past innovator
adopter stages nlo the realm where adopting farmers are much like the
majority of farmers. On the other hand. adoption of soil test, swollen shoot
control. and herbicide for instance, imply that adoption was largely confined
to innovators and early adopters who in general. tend 1o conlrol substantial
resources and who were willing to take nisks associated with tryving new 1deas.
Rogers (1983} noted that rate of adoption 1s afTected by both the individual's
characteristics and the nature of the social svstem in which the mdividual 15 2
member. Moreover. different behavior regarding adoption, (as portraved by
farmers in the study). is a function of different opportunities and constraints as

ol inherent charactenstics or perceptions of {farmers (Cramb. 2005)

Background Characteristics of Farmers
Extension senvices need to know the background and personal
characteristics of farmers thev serve so that thev can design appropnate

strategies to reach the farmers effectinely  The section presents description of
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farmers with respect (o age. gender. education, experience and house hold

s17e.

Age
Table 23 shows the age distribution ol farmers interviewed Most farmers

were aged or ageing

Less than len percent of farmers fell below fortv vears ol age
Moreover, more than 35 % of the [armers were aboye the retinng age of sixty
vears. The mean age of the {armers was 56 vears It 15 worthv to note that
mam [armers gave their estimated age rather than thew actual age since the
latter was not known. The results confirmed the observations by Asante-
Mensah (1988) He noted that majority of cocoa farmers were middle aged or
old. Dankwa (2001) noted that the average age of cocoa farmers 1n Ashénli
Region was 56 vears. Asante (2002) further noted that most cocoa farmers
interviewed were within the 30 to 70 vears group

The implication of the results 1s that the old dominale production and
that more young people should be encouraged to go into cocoa production.
According to Johnson (1992) voung men especially those wilh growmg
famihes have Lthe greatest desire to maximize their income. Therefore. thex
tend o be progressive and innovative. Young people need more agricultural
knowledge, skill. as well as positive atlitudes towards agriculture and rur.”
life. if they are to increase farm productivity and incomes in the [uture
Old men, on the other hand. have more experience in life but they often lack

drive, modern knowledge and physical strength. No wonder. Rangaswamn
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and Ramasamy. (1972) described them as consenative and non-adopters of

technologies.

Table 23: Age Distribution of Farmers

‘_ﬂ\_g-e.crl}'iss'(__\‘ehrrsl Frequency Percentage Cum Percenlage
~ Below 40 17 v 4 9.4
41-50 32 289 383
ST-60 47 261 04 4
61-70 45 250 %94
T1-860) 14 T8 98 Y
Over 80 s 2% UHE
Total 180 00
Source: Field Data, 2004 N=180

Extension programs should not onlv target the old farmers who form
the majonty, but also influence the vounger generation. who may oflen be the

most amenable 1o new ideas and concepls (Walls, 1989)

Sex
Sex determination among respondents as shown in Table 24 has m les
making up of nearly 68 percent of cocoa farmers studied. Females in the
present study constituted nearly one-third of the sample  Asante-Mensah
(1988) and Dankwa (2001} confirmed the male dominance 1n cocoa [arming in

Ghana
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Table 24; Sex Distribution of Farmers

Sex Frequency Percentagé Cum. %
Male 123 683 683

Female 57 317 10400

Toul [ 80 100 _" _
Source: Field Data, 2004 N=180

The present study showed that women plaved a hev role in cocod
production. In 2004, the best cocoa farmer in Western (South) Region was a
woman. The national best farmer award also went 10 a woman Extension
should therefore. recognize the importance of women 1o the cocoa indusin
and recognize them as a target group This means sensiliZing exiension
personnel to the contnbution made by women to the cocoa industry and then
directing extension efforts to include women It 15 essenual that research and

extension address the technology and related needs of women producers

Education
As shown in Table 25. the study revealed that most farmers anended
junior or senior secondarv school. In addition. the extension services
organized courses for 22 % of farmers. Farmers with no formal education
accounted for 43 %. Thev could neither read nor wnite anv language Asante
(2002) stated that majonty of cocoa farmers inteniewed received no formal

education.

157



Table 25: Level of Education of Cocoa Farmers

Level of Frequency Percentage Cum "
education

No formal 77 430 430
education

Middle 97 542 972
school/JSS

GCE/SSS 3 17 8.9
Post S§S/GCE 2 11 1000
T(;laj“ o h 180 100 0

Source: Field Data, 2004 N=180

To increase cocoa production through the use ol new technology wiil
require an increasing education. training and levels ol knowledge of cocoa
farmers in general and the illiterate (armers in particular. The complex nature
of information collection and interpretatnion associated with chemical
applications for instance. suggesis that more educanon would enhance the
ability of the farmer to utilize these technologies. Flexibility of mind to make
the best use of new methods and conditions 1s probably best encouraved by
raising the general level of knowledpe of farmers and their families

Levels of education aflect extension directly. lllilerate farmers require
more simple information. Extension can make use of other channels like

printed materials, workshops and lectures 10 serve literate farmers. Huf{fman
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(1977} noted that education is particularhy imporiant when extension actiniies

are less intense.

Experience
Farmers™ expenence took account of the number of vears of engagement 1n
cocoa farming As shown in Table 26. most farmers were experienced They
had been engaged in cocoa farming for ten vears or more. About 12 % of
farmers had less than ten vears ol expenence. The munimum number ol years
of engagement in cocoa production was 1wo. while the maximum was sixty-
one. The mean number of yvears of experience was tweniy-three
The study by Asante (2002) [ound similar results. Farmers™ working
expenence ranged from three {o sixtv five vears The mean was 23 vears
Only five percent of the larmers had less than ten vears working expernience
According o Dankwa (2001), cocoa farmers in Ashanti Region had rich
experience in cocoa farming, averaging 23 vears Mgonty of them had
worked for 15 vears
With the rich experience of most farmers 1t would appear that lack of
skills and knowledge on the part of the farmers was not a constraint to
increased production. 1 is generallv accepted thal wealth of knowledge 1s
obtained through expenence over the years of work. It 1s, therefore, expected
that farmers” accumulated expenence in cocoa production would positively
influence their perception of improyed technologies. Expenence 1s probably a
reliable forecast of farmers™ future performance. Length of farming
experience will positively affect adopuion. The results of the study means that

few people were just becoming established in the industry. This group of
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people merit special attention from exiension workers. as their educational

needs might be different {rom those of the established farmers.

Table 26: Distribution of Farmers by Experience in Cocoa Farming

Years Frequency "o Cum. %
Below 10 22 12.20 12.20
10 - 20 68 37 80 50 00
21 - 30 47 26.10 76.10
31 - 40 26 14,50 90.60
41 - 50 15 R.30 98 901
Over 50 2 1.10 100.00

Total 130 100.00
Mean: 22.85 Standard Deviation: 12.48 N=180

Source: Field Data, 2004

Household Size

As shown in Table 27, the size of households of farmers varied in the
number thev contained. Most {armers had household size of up to five
members. Nearly 24 percent of farmers had six to ten members living under
the same roof. Eight farmers (less than 5 %) had more than 15 members in the
household. Asante-Mensah (2001) also found that most farmers had medium-
sized households with seven 10 {ifiteen members. Just over 2{} % had small
households. Respondents with large or very large families made up of 1%

percent.
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Cocoa production 1s labor miensive  The importance ol household size
i the study s thal it serves as a rough measure of the pool ol ~Tree” lahor
potennallh available to farmers Although the absolute size of households s
mportant. arguably the composition. namely  the number of” children. adul
males and females. mav be o far more relevant factor because of the
dillerences between adults and children and between males and females n

their contributions 10 {arm labor

Table 27;: Houschold Size of Farmers

Number Frequency Percentage Cum ™,
-5 129 7170 71 70
-1 43 23 R 95 Gl
11-15 4 224 97 80
16 and abose 4 220 O OO
:I__Olﬂ.l ] %4 - S -]I‘lil Ty -
Source: Field Data, 2004 N=180

According 10 Reynuies. Haverkornt and Water-Baser (1992). each houschold
15 a umgue combination of men and women. adults and children. who provide
management. knowledge. labor. capital and land for farming  Therelore.

household size 1s important for the cocea industn

Level of Adoption of Cocoa Production Technologies

As shown in Figure 29 nearly 2 % % of the technolopies showed ven

tugh levels of adoption. 33 3% recenved high levels and 307 ", ot dhe
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technologies had moderate levels of adoption. In addition, nearly 19 per cent
of technologies had low levels of adoption. whilst 13.3 per cent had very low
levels of adoption. Dankwa (2001) found a high level of adoption of
technologies in the Ashanti Region. He attributed the high level of adoption to
the long working experience of the cocoa farmers and contacts with front line
extension staff. The Plausible reason for the lower adoption levels in the
present study could arise from the inclusion of more technologies. such as soil
test, burying of pod debris. The inclusion of the technologies was to introduce
originality and innovativeness. We do not need “more of the same™ in the

study of adoption.

nz

189

133

l Very low Low Moderate High Yen high

| Level ol adoplion

Source: Field Data, 2004
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In addition. the Brong Ahafo Region had a high level of adoption of
technologies. The Central, Western and Ashanti Regions had moderate levels
of adoption. However, the Voita and Eastern Regions had low levels of
adoption of technologies.

ANOVA

Eastern {22

Volta |23

Central 129

Regions

Ashant _l 32

0 as | [ 2 15 3 R 4

Mean feve! of adoption
F=13.911, Sig= 0.000 , Alpha level=0.05
5=Very High (above 20), 4=High{16-20), 3=Moderate(11-15)
2=Low (6-10), Very Low(0-5)

Figure 30 Level of Adoption of Technologies (Region by Region)
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Comparisons of the Level of Adoption of Technologies Region by Region

As shown in Table 27. sigmificant differences existed between some of
the regions as regards the level of adoption For mstance. the Ceniral and
Brong Ahafo Regions differed sigmficanth The Western Region showed
sigmificant differences with both Eastem and Voita Regions Differences
between the Ashanti. Fastern and Volta Regions were also significant. The
Brong Ahafo farmers adopted more technologies than farmers in the Central
Region, Eastern and Volta Regions. The Weslemn Region farmers adopted
more technologies than farmers in the Fastern and Volta Regions

Table 28: Multiple Comparisons of the Level of Adoption Region by

Region
Mean
{1 Difference Std. Error Sig
Region (J) Region (I-h
Central Western - 4839 2303 494
Brong Ahafo - 8YST* 2322 013
Ashanti -3624 2322 786
Eastern 6924 2304 133
Volia 6117 2387 201
Western Brong Ahalo -4118 2322 678
Ashanti 1215 2322 397
Eastern 1.1763* 2364 000
Volia 1.0956* 2387 0l
Brong Ashanti 8333 2341 397
Ahafo Eastern 1.5881* 2383 00U
Volta 1.5074* 2405 000
Ashanti Eastem 1.0548* 2383 002
Volla OT41* 2405 007
Eastern Volia -8.0688E-02 2446 1.000

The mean difference is significant at the 0.05 levels.
Source: Field Data, 2004
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Moreover. farmers Irom Ashantt Region adopted more technologies
than their counterparts in the Eastem and Volta Regions To the extent thal
the farmers in the regions were not identical in their background
charactenisucs and socioeconomic factors. the dilferences m the levels of
adopuon in the regions are not unexpected The explanation ol the different
adoption behavior from region to region had to come from differences m
established behavior patterns of members of each region. Change apents
efforts. commumication channels used and the attnbutes of the technologies
studied could affect the adoption pattem as noted by Rogers (1983)
Extension should consolidate on the gains made in the regions with high
adoption levels and strengthen efforts 1n those regions with low levels of

adoption.

Relationships Between Background Characteristics of Farmers and the
Level of Adoption of Cocoa Production Technologies

Table 28 represents the results of Pearson’s correlation analvsis between
adopuion level and age. educational level. expenence and size of household of
fammers. Age of farmers and level of adoption of technoiogies were negati eiy
correlaied The imphication s that older farmers adopted fewer technologies
Conversely. the vounger farmers had higher level of adoption ol technologies
Daniwa (2001). on the other hand. noted that the two vanables (age and
adoption level) had a positive relationship.  Nesertheless, Asante-Mensah
(1988) found thalt a [armer’s age had no relationship between age and the

overall adopbion of cocoa technologiex
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The negative direction of the preseni correlation may seem a bit unusual,

but quite reasonable  The old. panicularly. those over H(} years. might have
more experience in iife. more resources or authority that could allow them
more possibilities for tying a new technology However. thex are often
incapable in various wavs. such as drive. modern knowledge and physical
strength. Rangaswamy and Ramasamy. (1972) described them as
conservative and non-adopters. According to Johnson (1992). a farmer’s age
often influences his effectiveness. particularly. the post maturity or pre-
retirement penod when changed goals and other influences lower his

effectiveness

Table 29: Pearson Correlation Matrix of Framers® Background and the

Level of Adoption of Technologies

Vanables Adoption  Age Education  Expenience  Household

Adoption 1.000

Age - (70 10000

Education - 029 -278%* 1000

Expenience  -.06] IR+ - 200* I 606

Household 184* -242%*  -025 -224% 1 oo

*Correlation is significant at the .05 levels
**Correlation 1s signuficant at the 0 O levels
Source: Field Data, 2004
Younger farmers. on the other hand. have greater hkelihood of adoption of

technologies L.a Amvane (1985) reported thal in many cases. health and ape

] 6ir



determine the work a farmer can do. Masdar Consultancy Report (1977) also
reported that old age was one of the major constraints 10 increased production
of cocoa According to Watts (1989). the vounger generation may ofien be the
most amenable to new ideas and concepts Furthermore. Akinola (1986) noted
that vounger [armers have greater likelihood of adopting new technologies due
io their zeal to acquire and use {arm information. He also observed an inverse
relationship between age and the number of technologies adopted in Nigeria
Young farmers are likely to adopt improved lechnologies and use them (Fedes
and Slade, 1985) According 1o Johnson (1992), young men with growing
families. have the greatest desire to maximize their income  Thev are
progressive and mnmnovative

The correlation between education and level of adoption of cocoa
technologies was negative While Asante-Mensah (1988) found no sigm{icant
relatonship between the two vanables. Dankwa (2001) found a significant
relationship between the two vanables under review. Hatlu (1990) also [ound
that education determined the adoption and use of new technologes. 1n his
studies of level of improved {arm practices in Ghana.

From the negative direction of the correlanon. the imphicauon 1s that
the more the farmers were educated. the less thev adopted technolopiey
imvolved. Converselyv. farmers with lower educauon had higher level of
adoption of technologies studied  This 1s not consistent with corretation
theorn nor does ( impiv that a cause and effect relationship 15 being
established here The negative relationship could mean ineffective use ol
educanonal 1alents and that 1lliteracy did not prevent farmers from adopting

new technologies. The adopuon of many of the technologies studied may not
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depend so much on the educational tevel of the farmers. For instance.
weeding. pruning. and harvesting etc. hayve less 1o do with educational leve! of
the farmer Moreover. most trmned agticultunsts in Ghana do not opt for
actual production Most trained agricultunsts rather prefer to work n the
Ministries or other service oriented organizations

Farmers’ experience in cocoa farming correlated negatively with the level
of adoption ol cocoa technologies. The work of Asante (2002). confirms (he
results m his studies of adoption of cocoa technologies. Dankwa (2001).
however. found a positive relationship belween expenence and adoption of
cocoa technologiex

in the present study. farmers with less expenience in cocoa {arming. had
higher level of adoption of technologies. and vice versa Could 1t be thal
{armers with less experience adopted more technologies as a result of advice
on technologies they received? If this were so. then thal was a posilive
mfluence of agncultural extension  Or could 1t also be that the agncultural
extension agents deliberately chose 1o work with farmers who had relativels
less expenence”? If this were also the case. then extension workers need to
know their obligation to both the less experienced farmers as well as the more
experienced farmers

Shute (1980) found that extension contact with cocoa farmers was
negatively associated with the number of vears of cocoa growing Such
farmers may be so sel 1n their traditional wavs of doing things on the farm that
thev do not feel the need for advice from the young and educated extension

oflicer.  On the other hand. the extension officers are bikely to pay more
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atiention to the new entrants who mav be yourger and more educated than the
estabhished cultin ators

Cocoa larmers with lony years of experience are typically older  Farmer
expenience may nol be associated with level of adoption because cxperience
and age tend to be correlated  Older farmers are probably less hikels to adopl
technologies because of their shorler planming horzon  Asante-Mensah
{1988) stated that the longer the time a farmer spends carmying out a certain
practice. the more accustomed he becomes o doing it that way A larmer s
method and practices develop more into habits or set pallems of larming
behavior. Such (ixed (armung behavior would then pose a barrier to change
Recommended practices would be more highly adopted by farmers who farm
for a shorter ime than those who farm (or a longer time.

The results of the study showed a positive correlaion between household
size and adopuon of cocoa tlechnologies studied The relanonship was
significant. The interpretation for this association 1s thal larmers’ household
size directly influenced their adoption of cocoa technology adoption. The
imphcation is that the fact that a farmer had larger household size was a facior
to lead to an increase 1n adopuon level This inference 1s quite understandable
because farmers with relatively more low-cost family labor could adopt more
technologies. Hailu (1990) found a relationship between family labor and the

level of adoption of new technologies i the Northern Ghana.
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Farm Related Resources
The study dealt with the following farm related factors farm size.
labor. credit. machinen -equipment. 1and tenure. vield. marketing. and price of

produce.

Farm Size

As shown n Table 30, most tarmers had farms less than [y e hectares
in size  The farm sizes of 20 percent of farmers were five or more hectares
The mummum size was 0.4 hectare. while the mavimum was 20 2 hectares
Asante-Mensah ( 1988) noted thal 32 % of farmers had farms of eigit hectares
n size with 15 6% sad to have big farms of over 20 heclares in sive
Furthermore. Dankwa (2001) obsened that the mean size of respondents
cocoa farms was approximately sin hectares. whilst the mode was four
hectares. The maximum was 40.5 hectares  The majonts of cocea larms m
West Afnca are smallholdings owned by a large number of peasant farmers
For example. 1n Ghana. about 6620 of (arms are within the s17e range of O-X ha
owned by 332 244 peasant farmers. with onlv 18 9°, of the farms larger than
20 ha (Cocoa Senices Division. unpublished data)

The present study shows that in the cocoa-growing belt. part ol the
land is in the hands ol a few large owners  1f the objectiv e 15 10 increase total
production. then extension’'s focus needs to emphasize on these more
progressive farmers where more rapid. short-lerm progress 1s possible  1u
addition. part of the land consists of small producing umils that mav be

difficult to [arm econonucally. We can recognize a host of small larmers
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representing the bulk ol producers of cocca for the nation Therelore. thes
should be the appropnale target and concem of research and extension

I the goal 1s 10 pursue broad-based cocoa development by ncreasing
the income generaling opportunities for the mass of small farmers. then Lhet
should have access 1o new technologies. inputs. credit. and other factors that
are approprtale to thew needs for increasing thetr productinity and incomes
Feder. Just. and Zilberman (1984) suggesied thal land holding sive 1s a
surrogate for a large number of potentiallv important [actors such as credit.
capacity to bear nsk, access 10 inputs. and information as well as wealth. Only
the few large holders could afford to satisfy the demands of the factors

mentioned.

Table 30: Distribution of Farmers by Farm Size

Farﬁ;s-i/.éﬁ-la) : Frequency Percentage Cumulative %

Less than 5 150 800 LRV

5-10 21 150 SERY]

1i-15 4 22 Y72

16-20) 4 22 Y4

Over 20 ] 0 h 100 )

Total i 100 T
Source: Field data 2004 N=180

Minimum=0 4 Maximum=2{ 2 Mean=3.7 Std. Deviation=3 58

and infra-structural facilities have also resulted in the dnift of the vouth rom

the rural areas 1o the urban areas. This has greatly affected the availabiliy of
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farm labor. leading to high cost of labor and. consequently. the detenoration of

farms.

Table 31: Availability of labor

Frequency Vahd Cumulaie "o
Not asaslable 3 28 2%
Vernn  difficult 1o 20 [} 139
come by
Difhicult to come by 72 400 S39
Easy 10 come by 82 RERY N2N
Ve easy 1o come by 31 172 too v
Total BT T o
Source: Field data, 2004 N=180

(1998) obsered that caretakers manage larms poorly  This results in
high losses due 10 pests and diseases

The study found out that larmers hired labor for farmung activines
Chidebulu (1991} noted that farmers used (o relv on unpad laborers
Nevertheless. due to decreasing family size and increasing schooling of
children. farmers depend on hured labor Farmers hired labor on permanent
and casual bases. depending on time dimension and the kind ol contract
imolied While 55 % of farmers hired labor on dailv basis few (5 %) hired
tabor annually  In general. smallholder farmers cannot adequately sustan

permanent labor They face less absolute nsh. Therefore. they do not have
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much urge 1o employ permaneni tabor Big time farmers. on the other hand.
can afTord (o hire permanent labor

High cost of labor was a major constraint to cocoa production as
percenved by majority of farmers The amount paid for hired labor varied
sharply between the study areas The amount paid varned from [ifteen
thousand to twenty thousand cedis The amount paid was a function of the
potential resourcefulness of the laborer. his negotiating ability. and anticipated
level of utthization of his services

Some migrant labor from Togo and Benin was available. the suppiy

tended 1o be seasonal (Mimistry of Finance, 1998).

Labor

Most (54 %) farmers found labor difficult to come by  However, 46
percent of farmers did not have problems with labor availability (Table 1)
According 1o MASDAR Consultancy Repert (1997). avalability of more
rew arding opporturities for labor adversely affected cocoa production  Labor
became a scarce 1nput afler the Aliens Comphlance Order of 1969/76
Although The educated vouth do not want 1o work as laborers on farms  More
50. the hiving conditions 1n the rural areas do not encourage the retention of
literate labor.  According to Padi and Owusu (2003). the poor educational
health. communication

Table 32 shows the sources of labor avalable for cocoa farmers.
namely_ family. caretaker. lured. both daily and annual bases. share cropper
and “nnoboa’ The analyvsis shows that 31 1 % of farmers used family labor in

thetr operations Family labor used 1o be the traditional source of labor for the
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cocoa industry. However, Dankwa (2001) roted thal family labor was scarce
because of the out-migration of children and dependants. Muoreover. family
labor 1s scanly due to compulsonv education and unattracliveness of cocoa
farming to the vouth Caretakers accounted for 25 % of labor emploved by
farmers. Caretakers maintain farms for the aged and absentee larmers
However, Mintsiry of Finance Report

Non-wage costs such as meals increased labor cost lor farmers  Fyen
though a vast majonity of larmers (94 4%,) did not rely on sharecroppers for
cocoa cultivation. Vignen. Teal. and Maamah (2004} obsen ed that cocoa land
productivity was higher on land cultivated by a specific form of sharecropping
contract: the tradibonal category of abusa lfarmers (who retain one third of the
harvest) outperformed both owner-farmers and abunu sharecroppers {(who
retain one half of the harvest) They asked researchers and policy makers 1o
nole that cocoa vield 1s hipgher on sharecropped land and the night incentives
such as sharing the cost of inputs and the nisk of crop falure can help improve
land productivity

Most farmers noted that “nnoboa” system prevailed in their villages
Nearly 37 % 203farmers took part in the system. Activ iues undertaken in the
svstemn included land clearing. transplanting, and transporting ol seedlings

Other activities were weeding. harvesung. and pod breaking
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Table 32: Sources of Labor

Source Frequency %

Family g "

Caretaker 45 250

Hired daily 99 550

Hired annually 9 50

Shared 10 56

cropper

Nnoboa 107 594

Source: Field data, 2004 N=180

Credit

As shown in Table 33. majority (51 4%) of farmers in the study
received credit for farm operations About 11 % of farmers received credit
directly from pnvate monevlenders. while 16.4 per cent ol farmers obtained
credit from friends and relatives. Financial institutions gave credit to nearly
eight per cent of farmers. The local purchasing companes also guaranteed
credits to 15 per cent of farmers. In addition, one per cent of the farmers
received credit in the form of hybnd seedlings from Cocoa Board. Credit was
therefore, an important factor in determining adoption of technologies

External off-farm income sources included remittances from relatives
and pension entitlements These sources are of relevance since they enabie the
farmer to undertake cocoa production activities. which may otherwise

yeopardize his/her subsistence income.
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Table 33: Farmers® Sources of Credit Acquisition

Source Frequencv  Percent  Cum %

Friends and 29 164 w64
Relatives

LBCs 27 150 314

Moneyv Lenders 20 1o 424

Banks 14 R 0 50 4

COCOBOD 2 1.0 514

None %Y $910 oo 0

Total 180 100.0

Source: Field Data, 2004 N=180

As shown i Table 34. majonty of farmers mentioned high interest rate
as the major problem of credit acquisition. Other problems mentioned were
cumbersome processing procedures and Jack of collateral. as noted by Okali,
(1983)

Table 34: Problems of Credit Acquisition

Problem Frequency Percentage Cum. %
“High interest rate 112 62.2 62 >
Cumbersome ht.! 322 Yd 4

processing procedure

No collateral 10 56 100 0
Total 180 1000
Source: Field data, 2004 N=180
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Farmers™ savings habit indicated that 64 4 % of farmers operated bank
accounts. While majoriy (67 0 %) of farmers operated savings account. the
rest operated credit union. curreni. and Akuafo cheque accounts. However.

only 41 7 % of farmers saved money from proceeds from their cocoa farms

Table 35: Farmers® Perception of Credit Acquisition

'i’é}éépﬁoﬁ Frequency Percentlage Cum. *s
Very easy R o b7
Easy 26 144 16
Difficult 62 34 4 S0 6
Very difficult 65 36 1 R6 7
Cannot sav 24 133 1040 ()
Total 180 1000

Source: Field data, 2004 N=180

As shown 1n Table 33. most (705 %) farmers percened credit
acquisition to be difflicult or ven difficult  Only 16 1 % percened creds
acquisition 10 be easyv  Lach of credit could be a senous disincentive for am

exiension program

Machinery and Equipmeni
Most farmers owned hanesters and earth chisels The comparamvels
large number of farmers who owned harsesters and earth chisels could be due
to low cost imohved in purchasing them  Only 107 % of farmers owned

standard pruners This finding confirms Asante-Mensah’s (1988) obsersauon
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that the majority (87.4%) of non-adopters of the recommended practice of
mustletoe control lacked pruners. In addition. minority of farmers owned both
hand spravers and must blower spraving machines. More farmers acquired
hand spravers than must blowers because the [ormer 15 cheaper

The study emphasized the fact that many farmers could not adopl high
cost foreign machinery and equipment. Research should focus on low cost
and locally available inputs. The study further revealed that farmers could
borrow or rent machinery and equipment when the need arose  Farmers
borrowed from friends. relalives. and (armers’ societies The success of the
cocoa industry greatly depends on the availability of equipment and
machinery. Therefore. the ability of comparues and organizations Lo provide
wide range of machinery and equipment. and yust as important, spare parts,

could influence the adopuion of 1echnologiex

Land Tenure

A major concern for the development of the cocoa industry is farmers’
access 10 land. the pnman source of production. As Table 36 shows. about
one-third of respondents farmed on famuly lands By virtue of inheritance.
22.8 % of [armers owned farmlands In addition. 16 7 % of farmers acquired
land as gifis  Sharecropping accounted for 150 % of farmland ownership
About 12 percent of farmers acquired lands (hrough citizens night 1o
community lands. leasehold. rental, and outright purchase Dankwa (2001)
has observed that majonty of flarmers established farms on family land
Nearly 13 % of farmers purchased land for cocoa. About 18 % of larmers

were sharecroppers
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An important element of the land tenure issue 1s the fact that farmers
with family. gifted. and inherited lands had secunty of tenure  Long-term
security is crucial (0 agricultural growth  Hence. farmers with secured lands
have greater advantage 10 adopt technologmes  However. they are limited
their ability to expand  Farms nhenited ofien do not recenne propet
maintenance. Owners sometimes abandon such farms This situation leads to
the spread of diseases and pests (o healthy farms

The sharecropping arrangement consisted of “abunu’ and “abusu
svstems  The abusa syvstem mav make adopuion of technologies more
atiractive to sharecroppers. unlike the abunu svstem Rented and leasehold
lands are more attractine to farmers. who cannot afford outright purchase ol
farmlands. It 1s obvious that farmers will husband land they own better than
land thev remt. Moreoser. renters. unlike purchasers. mayv be less interested in
technologies that have long-lterm improyements such as so1l conservation. Bul
if they are long term tenants. (ofien for several generations) and are totally
dependent on the land for their daly livelthood. they are hkely 1o take good

care of it and adopt far reaching technologiex
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An important element of the land tenure issuc is the fact that farmers
with famuly. gifled. and inherited lands had security of tenure.  Long-term
secunty is crucial to agricultural growth Hence. farmers with secured lands
have greater advantage to adopt technologies However. they are limned
their ability to expand  Farms inhented often do not recene proper
maintenance. Owners sometimes abandon such farms. This situation leads (o
the spread of diseases and pests 10 healthy farms

The sharecropping arrangement consisied of “abunu’ and “abusy’
svstems. The abusa sysiem mav make adoption of technologies more
attractive o sharecroppers. unlike the abunu svstem Rented and leasehold
lands are more aitractive (o farmers who cannot afford outnght purchase of
farmlands. 11 1s obvious that farmers will husband land thev own better than
land thev rent. Moreover. renters. unhke purchasers. max be less interested 1n
technologies that hay e long-term improyements such as soil conseriation  Bul
if thev are long term tenants. (often lor several generations) and are totally
dependent on the land for their dailv livelihood. they are Likelv 1o take good

care of it and adopt far reaclung technologies
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Table 36: Mode of Land Acquisition

Mode of Frequency Percentage Cumulative %

acquisition

Familyv 59 328 328

Inhentance 31 2K S5 n

Gift 30 167 7213

Sharecropping 27 15.0 K73

Ciizens right Y 54 923

Leasehold I 33 05 6

Rental 4 22 D7 R

Purchase 4 22 100 00
Total 180 100 ()

Source: Field data, 2004 N=180

Yield of Farmers

Table 37 shows the vield of farmers dunng the past three vears The
mimmum yield recorded by farmers for 2001/2002-crop season was 22
kilograms per hectlare. while the maximum vield was 29568 kg/ha  The
following vear saw the muumum vield reduced to 0.8 kg/ha  Howeser, the
maximum increased to 3.49% 4 kg/ha  In the 2003/2004 vear. the mimimum
vield was 1 1 kg/ha whereas the maximum vield was 3.277 0 hg/ha (neariy
nvice the vield of the previous vear) The mean yvield for the 2001/2002 was
2702 kg per hectare  Farmers recorded 14 2 %6 mean vield increase during the

following vear Mean yield lurther increased Lo 18 2 percent in 2003 2014
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Table 37: Mean Yield in Kilograms Per Hectare

“Geason Frequency Minimum Maximwum Mean Std Dey % Change

S00172002 149 22 2056 8 2702 1699 .

2002/2003 157 OR 3499 9 3147 AR 6O 142

2003/2004 150 1 6T S 3847 2439 1R 2
Source: Field data, 2004 N=180

The gradual increases in production over the vears. according to farmers.
were due 10: Adoption of pests and diseases control measures. application of
fertilizers, and favorable weather conditions  The annual gains in production
should not be signals for complacence Farmers need support to consohdate
and build upon the gains to ensure persistent and sustainable 1ncreases in
producion. The adoption of technologies is one sure way of increasing
production. Extension will have to work more closely with researchers and

farmers [or technologies to make an appreciable impact on production

Marketing of Produce

The section deals with storage and transportation of produce 10 buvine
centers. Others aspects covered include local buving companes, pricing. and
mode of pavment The rest are smuggling, payment ol bonus, and sale of
"Abinkyi’ cocoa. Majonty (Y6%) of farmers stored their produce in jute sachs
provided by the LBCs.  The rest stored their produce in baskets and plasiic
bags.

Majority (81%) of farmers carnied cocoa by head loads for sale

Farmers who used vehicles to convey their produce to the LBCs formed 19%
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of respondents. Such farmers were larpe-scale producers  Majority of farmers
(92.9%) mentioned that the Produce Buving Compamy (PBC) operated in their
villages. Olam. Adwumapa. Transroval, and Cocoa Merchants operated as
well in the study area  The presence of PBC in majority of villages s noi
surprising. since 1L is the oldest company established The rest came into
euistence with the remntroduction of multiple buying companies.

In addition. majonty (71.4%) of farmers sold their produce to the PBC
The rest (28.6%). sold to the other companies  Farmers choice of LBCs
depended on prompt pavment. avallability of credit, and accountability or trust
of companies imolved  The local purchasing clerks graded the produce of
544 % of farmers before taking deliven. On the other hand. 453 % of
farmers sold their produce without grading by the LBCs. To mamntain good
quality produce 1t 1s essential that purchasing clerks grade all produce An
effective means of improving quality 1s 10 provide incentives 10 producers
ihrough transparent pnce differentials. This could be achieved through an
objective grading svsiem. A challenge would be 10 keep the grading syvstem
free from corruption. A cormrupt emvironment would damage the free market
mechanisms that create a compeutive environment among cocoa Lraders
Higher quality crops could also be achieved through extension programs 1o
educate farmers about more productive [arming and processing techriques

Whereas most farmers (70 7%) received cash for payment. 21%
received "Akuafo’ cheque  Few farmers (8 3%) received both cash and
cheque for pavment. Farmers prefer the Akualo cheque sysiem to cash
pavment for reasons of secunity and conlidentiality. However, delays al banks

when cashing cheques create incomvenience m the cheque system  On the
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other hand. payment by cash 15 fast and convenient (o the farmer. Purchasing
clerks sometimes abscond with huge sums of money. Moreover, it is risky fof
the LBCs to carmy huge sums of money 10 cocoa growing areas for pavment of
cocoa purchased. Banks should ensure faster payment for farmers” produce

The study sought lfarmers’ responses on smuggling ol cocoa across the
boarders. Minonty of farmers (6 5%) stated that smuggling look place across
the boarders. However. only one district shared boarders with a neighboring:
couniry (Hohoe and Togo). Many [armers felt reluctant or hesilani to lalk
about smuggling.

Although majority of farmers (65.6%) received bonus. more than a one
third (34.6%) did not receive any bonus A review of the pavmenl of bonus
could ensure fairness to all farmers. Many (armers felt cheated in the payment
of bonus. Proper records on sale of produce could ensure fairness in the
pavment of bonus.

Only 12.8% of farmers sold ~Abinkyi™ cocoa  This may imply that
majority of farmers maintained good quality beans However. there i1s room
for improvement n farm hvgiene and proper fermentation to reduce the
quantity of “Abinky" sold.

The heart of pncing in competitive markets is the balancing of suppis
and demand. However, for cocoa produced 1n Ghana. demand and supply do
not determine the price of produce. The government rather fixes the pnice for
the producer Administered prices lead to nefficiencies because they do noi
transmit market signals correctly.  This leads to distoruions in resource
alocation and an environment in which farmers cannot respond to fluctuations

in world supply and demand (i e. 1solation from the market). A free markei

183



can creale a competitine value chain with low intermediary margins. thus
rewarding the {armer according 1o price fluctuations on a worldwide les el

Most farmers (94.1%) did not Anow how the goyemment fines the
pnce of cocoa To appreciale the price paid for their produce. [armers should
first learn about what goes o the price determination  For extension
personnel. knowledge of prnicing policies represents an imponant source of
knowledge needed by farmers (Watts. 1984%)

1t 15 expected that earmings (rom cocoa will pay [or all operations on
the farm and leave enough surplus either for expansion or imestment in
technology adoption. Regrettably. however. cocoa prices in Ghana have not
enabled the realization of this expectation. Most {armers considered the price
of cocoa as low  The profit margin ol about seven hundred and hfteen
thousand cedis per hectare. the equialent of three hundred and ten US dollars
($310), [or the Ghanaian cocoa farmer as noted by Asante (1997) 1s grossh
madequale. The margin 1s even less under the sharecropping svstem.

It necessany 10 Increase cocoa price 1o a level comparable 0. i not
more than those of other crops. A high producer pnce will be an incenine for
farmers to improve their farms. 1f they know they will obtan fair returns on
their imvestment (Anon. 1995) Moreover. a remuneratve producer pnee
necessan’ for attracung the vouth into cocoa (arming and (o sustan {armers’
tierest.

Farmers’ opimons on ways 10 improve the internal marketing ol cocoa
revealed thal majontn wanted a reduchion ol the number of local buying
compames. This. according to thepi will ensure good quality beans and

prevent stealing of produce Farmers called for proper records keeping by the
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produce-buving clerks  In addiion. most farmers called for prompt paymeni
for produce by buving compames Improving the road network will ensure
efficient transportanion of produce lo buving centers  Frequent checks of
werghing scales increases pricing efficiency 1t also improves transparency (o

pricing and ensures uni [ormity and cons errence in ransactions

Relationships between Farm-Related Factors and Level of the Adoption
of Cocoa Production Technologies

The secuon discusses the hypotheses developed with respect 1o the
relationships between levels of adopuion ol technologes as dependent yanable
and the following farm-related independent vanables Farm size. avarlabihts
of labor. availabihity of credil total machinen and equipment owned by
farmers and outpul The correlanon matny of the farm related anables and
level of adopuon of technologres appear in Table 3%

A posine relahonship was found between tarm size and level of
adoption of technologies The imphicalion 1s that cocoa larmers with larger
farms 1end 10 adopt more technologies The possible reason could be due o
the fact that farmers with larger farms could eam more money to be able 1o
adopt technologies  On the other hand. cocoa farmers with ¢matler farms are
likeh to adopt fewer technologies because they have lesser amount of money

10 be able 10 adopt technologies
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Table 38: Correlation Matrix of Farm Related Variables and Adoption

Farm Labor  Credit  FEquipment Yield
Variables Adoption size  availability availability
Adoption roon T T
Farm size 098 1.000
Labor 060 -06% 1 000
Availability
Credit 169* 00 060 1 000
Availability
Equipment - 181 060 049 - 103 1000
Yield 195* 403* - 087 139 240* 1.000

*Correlation is significant at the 0.05 levels
** Correlation 1s significant at the .01 levels.
Source: Field data, 2004

However. Asante-Mensah (1988} obsened that farm size did not
appear to influence the overall adoption of recommended practices Farm size
was nol associated with the adoption ol high-cost mnoyations (conirol of
capsids). However, significant association existed between farm size and the
adoption of low cost innovation (use of recommended vaneties).

The studies by Binswanger, (1978} Welil, (1970). Clawson. (1978).
and Rogers (1983) are consistent with and validate the present {inding that the
Jevel of adoption on larger farms exceeds that of smaller farms — Other
empirical studies show that inadequate farm size also impedes an efficient
utilization and adoption of technologies (Dobbs and Foster. 1972. Lipton.

1978, Singh, 1979; Wilishire, 1975. and Barker, 1981}
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As shown in Table 3%, labor availability shows positive correlalion
with level of adoption. The implication is that higher labor asailabiluy leads
to greater adoption of technologies The reverse 1s also true, that 1s. lower
availability of labor leads 10 less adoption of technologies The result implies
that cocoa technologies being studied are labor intensive However. the value
obtained (.06), means that the strength of the relationship is not appreciable

Helleiner (1975) noted that the operative constraint in African (arming
systems is peak labor scarcity. Labor supply problems may sometimes inhibil
adopuon of innovations, if they are labor intensive. However, labor-replacing
innovations are adopted quite rapidly 1n areas. where labor availability
depends on seasonal and uncertain supphy  Hicks and Johnson (1974) lound
that higher rural labor supply leads 1o greater adoption of labor-intensive rice
varieties in Taiwan. New technologies may increase the seasonal demaﬁd of
iabor so that adopuon 1s less attractive for farmers with limiled family labor ot
those operaling 1n areas with less access 10 labor markets.

Asante-Mensah (1988). on the other hand. noted that no sigrificani
relationship existed between availabilty of labor and level of adoption of
recommended practices. Low profits, lugh cost of labor. and other factors
might be contributony factors to this situation In the past, the traditional
cooperalive labor sysiem. ‘nnoboa’ was an eflective and indigenous
arrangement for hamessing the avaiable local labor. Farmers should rely
more on “mnoboa’ svstem to ensure adequate labor force for farm operations

Uncertainty regarding the availability ol labor 1n peak season calls for
the adoption of new labor saving technology. Farm mechanization could

alleviate labor bottlenecks in cocoa production. For example. tractor powes
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can reduce labor demand. make possible umels farming operations. especially
weeding and transportation of produce

The correlation between credit avalability and level of adoption of
technologies was posittve and signilicant  However. credit supply 1s nat
necessarily an obstacle to adopuion. as evidence on this matter 15 mixed
While Wills. (1972) agreed that lack of credit 1s a crucial factor inhibiting
adoption of mnovations, Von Pischke (197¥%) and others. held a contrasting
view on credit availabahity and adoption of technology. The study by Scobe
and Frankhin (1977) concludes that access to credit may nol encourage
adoption il 1t entails restriction on inpul use (e 2., lower limit on fertilizer and
pesticide applications). In fact. evidence suggests that rational farmers wilt
ervade the resirictions.

Asante-Mensah observed no significant association between the use of
credit for farm work and the lesel of adoption of recommended technologies
He believed that farmers used credit for onlv a few of the practices thal
immediately led 1o production. such as weeding and harvesting  Farmers
perhaps. neglected other cumbersome practices such as pests and diseases
control. Furthermore loans thal farmers obtained were ofien either inadequate
or untimels . Thus larmers did not adopt the appropnate lechnologies at the
appropnate umes

One pobcy advanced for mumimizing the adopuion-discouraging elfects
of credit scarcity 1s a subsidization of credit  But Lipton (1976) argues that
subsidization of credit does not circumyvent the problem for smaller farms

since. in many cases. the larger and more farms manage 1o get the bulk of such

credit
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There appeared a negative relationship between total machinery and
equipment owned by [armers and level of adoption of technologies The
implication is that [armers owming more machinery and equipment. adopted
fewer technologies The passible reason could be due 1o lack of luel. lahor. of
other nputs such as spare parts.  Therclore. ownership of machinery and
equipment by farmers does not mean that farmers will adopt technologies
Some farmers regard some farm machiners and equipment as status symbol
For instance. 11 1s not uncommon {0 find farmers who have one or wo
machines but would buy another, particularly, with the introduction of a new
model or brand (Asante-Mensah. 1988) On the other hand. farmers may nol
own a particular equipment or machinery but still. they may adopt
technologies. The study found that farmers could borrow or rent machinery
and equipment within their communities.

A significant and positive relationship existed between vield and level
of adoption of technologies. The implication s that Farmers with higher vields
lend 1o adopl higher levels of technologies. and vice versa  Asante-Mensah
(1988) found a similar relationship between cocoa output and the overal
adoption of recommended practices Higher yvield leads 1o higher income and
farrners with higher income might be willing and able to adopl more
technologies. However. 1t does not imply that higher income may not lead to

acquisition of laborsaving and other types of machinery.
Test of Hypotheses

From the result of the studv. the hypotheses that the sizes of household.

credit availability and vietd of farmers have no relationship with the levels of
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adoption of technologies cannot be accepted. However. the hypotheses that
the relationship between the rest of the background characteristics of larmers

and farm-related factors and the levels of adoption of techrologies are.

however. accepted

Constraints to Adoption of Cocoa Production Technologies

As shown in Table 39, farmers’ inability 10 adopt technologies can
stem from a vanety of causes. but the most frequently mentioned constraint (o
adoption of lechnologies was the lack of credit [acilities. About 44 per cent of
farmers were unable Lo capitalize on the benefils of improved technologies due
to credit constraints.  Obsen ations of many researchers validate this linding
For instance. Quadoo (1957). La Anvane. (1972). and Okali (t9%3). all
support the {armers’ assertion that lack of credil is blamable for non-adoption
of technologies.

High price of inputs was the next constraint identified by farmers as
limiting adoption of technologies. Asanie-Mensah (1988) also mentioned that
with the exception of fungicides, majonty of farmers found all nputs
expensive. Nearlv 12 per cent of {armers mentioned labor shorlage as a
constraint o adoption of technologies. About eight per cent of farmers
mentioned lack of knowledge of technologies. This resulted from weak
extension delivery.  Other constraints included illiteracy. old age all of which
are consistent with the observations by Feder. Just, and Zilberman (1984) and

Ghana Cocoa Board Special Report {1994)
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Table 39: Constraints to Adoption of Cocoa Production Technologies

Type of constrant Ffequencj.- o, Cum %a
Lack of credit 80 44 4 344
High inputs cost 44 244 68 8
Labor shortage 21 11.67 RO 47
Weak extension 15 833 RK &)
filiteracy 12 G 67 s 47
Old age R 444 100 0o
Total 180 10000
Source: Field data, 2004 N=180

Variables that Best Predict Adoption of Cocoa Production Technologies

The best predictors of cocoa technology adoption came out of a stepwise
regression analvsis using the Statistical Product and Serice Solutions (SPSS)
From the results obtained 1n the Pearson’s correlation matnixes. vanables that
showed significant correlations with the dependent vanable (adoption of
technologies) were size of household. credit availability. and vield These
constituted the variables. which entered the regression analysis. The size of
household and credit availability emerged as the best predictors of the
independent variables under study. after the regression analysis.

The sice of household vanable explams the greatest amount of
variance in the dependent variable (Table 40). Adjusted R Square for size of

household was 077 or 7.7 % Therefore, size of household accounted for 7.7
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% of the variance in level of adoption of cocoua technologies  The result
implies that the greater the number of household a farmer had. the higher the
level of cocoa production technolowies the farmer adopled  Accordmg Lo
Rennties. Haverhort. and Water-Baver (1992), each houschold s a unigue
combination of men. wormen. adults and children They provide management.
knowledge. labor. capital, and land for farming  The farm houschold s
therefore. the center of resource allocation and adoption of technologies

Cocoa farming is more labor intensive. It means 1l requires more
labor wnput  Mamy farmers admitted they tacked the Minancial resources
needed 1o emplox more labor  Therefore. adoption witl be less atiractive for
larmers with limited household labor  The result suggests thal researchers
should develop laborsaving technologies  This could help some household
members (0 1ahe adyantage of wage-labor opportunities

Credit avadabihty was the next predictor of adopuon of technologies
The R Square lor credit availabilhits 1s 046 Thas shows that the proportion of
vaniance 1 the dependent variable that credu availabihiy explains 1s 46
percent  One of the fundamental correlanens of a science-based agriculiure 15
that (t 1imvolves an increase 1n the capital intensiy of production  Chemical
feribizers insecticides. fungicides. weed killers. spraving machines. are some
products that farmers mayv purchase rom ofl-farm sources  That means not
onh an array of hnkages withanput supphers. but also a much more prominent
role for linkages with financial stitutions, particularly as sources of credit

According 10 Owusu-Acheampong (1986). the most cnucal factor i

Ghanaian rural farming siuatton 15 credit Tt as obvious thal attention 10
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farmer credit 1s critical 1o the extension function. even though the extension
service 1s not responsible for it as an orpani-ational activily

Table 40: Regression of Predictor Variables of Level of Adoption of

Technologies

‘Factor  Step of Beta R Square Adpusted F Change Sig
entry R Square

“Constant - 2077

Credit 1 255 054 046 6 59 02

Size of 2 200 (093 077 6133 027

household

Source: Field data, 2004

193



CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Introduction
The Chapter includes a summary, which deals with the objectives of the
study. aspects of methodology and the main findings  On the basis of the
analysis of the results of the studsv. conclusions reached appear after the
summary’. The chapter also highlights recommendations constdered
worthwhile to ensure increases in cocoa production m Ghana through
technology dissemination and adoption of technologies. The chapter -ends

with suggested areas for further research.

Summary

The general purpose of the studyv was to examine the dissemination and
adoption of cocoa production technologies in Ghana The spectfic objectives
were to 1dentify: current production technologies available for adoption bv
farmers. examine the communicatton factors associated with the dissermination
of cocoa production technologies and to determune the rate and level of
adoption of recommended technologies. Other specific objecuves included
identification of constraints that limit the adoption of technologies by farmers.
description of personal and background characteristics of cocoa farmers and
exploration of farm related factors involved cocoa production. The rest of the

specific objectives were to show how the background characterisics ol
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farmers and the farm related factors relate to the level of adoption of
technologies The identification of the besl predicior sanables of cocoa
production adoption was the last specific objeclive.

Descnptive-correlational suriey desipn was used 10 generate data for
the study  Cocoa farmers couninwide constituted the population for the
study. Relying on the mulu-stage random sampling techmque. 180 farmers
were selected for the study. The research instrumentation involved the use of
pre-tesied structured nterview  schedule Two (raiped enumerators
administered the instrument. Descriptive statistics were used Lo analyze some
of the data collected  Pearson-Product-Moment Coefficient of Correlation
techmque was used to determine the nature and strength of the relationships
between level of adopuon of technologies and background charactenstics of
farrners and farm related factors studied  Stepwise Regression was used to
identifv  the best predictor vanables of adopuon of cocoa production
technologies under study.

The results indicated that farmers employved both traditional and
modem technologies in cocoa production. These technologies imvolved pre-
planting. nursery and planting techniques. Other technologies included farm
mamtenance and chemical applications The rest were harvest and posi-
harvest technologies

Farmers considered soil tyvpes. \egetation. weather conditions and land
availability 1n choosmg parucular sites for cocoa farms.  Land preparation
imolved complete clearing of the undergrowth. followed by buming of the
trash and felling of large trees. Food crops served as temporary shade. while

permanent shading imvolved retention of 11- 15 trees per heciare  Both
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random and row spacing constituted the planting, arrangement  Planting took
place mainly in the first runy season between the months of Mav-Juh
Farmers either planted at stake or planted nursery raised seedlings Most
farmers obtained planting materials from the Seed Production Unit of Ghana
Cocoa Board.  Others established their own seedlings or obtaned pods rom
nearby farmers” farms  Posi-hanest operanons myolved fermentation and
dnving of beans

Most farmers were aware that cocoa extension was under the unified
extension system operaled by Ministry of Agriculture. Majority of farmers
mentioned that conlacls with extension workers were not regular  Farmers
aitnbuted this to the umfication of the extension serices Farmers receiyed
extension services from many sources However. members of staff of
COCOBOD remamed the prnincipal sources of extension lo cocoa larmers
Majority of farmers preferred that COCOBOD (ake o cocoa extension
Majority of farmers also preferred Production Technology Approach to
extension. followed by Traiming and Visit Approach

In dealing with extension workers. farmers sought information mostly on
diseases and pest control  This 1s not surpnsing in view of the devastaung
effect of diseases and pests on cocoa if not controlled. Other information
sought by farmers included hning and pegging. planting materials and supply
of inputs  Onlv few farmers enquired about post-harvest handling of cocoa It
1s not surprising that there was a hue and cry about purple beans last vear. a
situation, which arises from poor fermeniation. leading o poor quality of
beans Channels mostly used by extension workers in their interaction with

farmers were group discussions and individual contacts. Mayonty of farmers
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preferred group methods (o the other methods ke lectures. symposiums and
television
Few farmers adopted various technologes for the (irst tme between
1933 and 1980 Majonty of farmers adopled technologies that were mosths
simple and low cost in apphcation  These inctuded regular weeding, shade
establishment and fermentation  Technologies with low adoption rates were
stirming of beans duning fermentation. soil Lesting and burving of pod debris
after pod breaking.
The overall level of adoption of technologies was moderate  Brong
Ahafo Region had the highest level of adoption of technologies  Central,
Western and Ashanti Regions had moderate levels of adoption. while Valia
and Eastem Regions had low levels of adoption  Significant differences
existed between various regions in levels of adoption of technologies.
Background characlensucs of farmers revealed that majontv of
farmers were aged or ageing Males made up the matonity of farmers 1n the
studyv. Farmers expenence in cocoa [armung ranged [rom two to sixty -one
vears. The mean vears of expenence was twenly-three  Majonty of larmers
could read and wnte  About 69% ol farmers” had household size up 10 five
members. Household size of farmers showed sipgnificant correlation with level
of adopution of technologies  On the other hand. age. educational level and
expenence showed negative correlation with level of adopuion of technoloyies
The farm size of majonty of farmers ranged from one to five hectares
Among the farmers interviewed. majonty found labor unavailable or difficult
0 come by Majonty of farmers did not save from sales of thew produce

Although majoriy of farmers did not possess the equipment and machiners
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needed in cocoa production. thev could borrow the items from the
communities  While one-third of farmers owed familv land. 22 5 %o inherited
land on which they produced cocoa In addition. 17 3 % received land as gifts
from benefactors  About 16 %, of farmers were sharecroppers. while nearlh
nine percent of farmers owned lands through leasehold rental or outright
purchase.

In the 200172002 cocoa crop season. the mean vield obtained from
farmers™ farms was 2702 kg per hectare The mean vield for 200374 was
3847 kg per hectare Farmers atinbuted the increasing vields to fnvorable
weather condiuons. adequate diseases and pests’ control and fertilizer
application

Various marketing companies operated mn the studv areas However. the
Produce Buying Company remained the most poputar  While 57 %6 of larmers<
had their produce graded bv the purchasing clerks. 43 °o of farmers sold
cocoa. which was not graded by buving agents. [n the paxment for therr
produce. 70 % of farmers receined cash The rest obtaned both cash and
cheque About s\ percent of farmers reported that smuggling of cocoa took
place in their communiies Majonty of farmers recenved bonus, while 35 °
did not benefit from this incentive package from the government Only 12 *»
of farmers sold ~Abinkyvi'. the sub standard beans 1L 1s interesting (o note thal
94 % of farmers did not know how the gosemment fixed the pnce of cocoa

The study revealed that only credit avarlabilify and vield correlated with
level of adoption of technologies Both relationships were positive and
significant The rest of the vanables studied showed negatine correlation with

level of adoption of technologies Constraints to adoption ol technotogies of
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technologies included lack of credit. high cost of nputs. weak extension.

iliteracy and old age Howerer. the best predictor variables of adoption were

household size and credit avalabiliy

drawn

Conclusions

Based on the results and discussion. the following are the conclusions

Cocoa farmers had an array of lechnologies 1o choose from. m additton
to thewr own weaith of expenence n cocoa production  Farmers
combined both traditrtonal and science-based technologies n the
establishment and maintenance of cocoa farms

Mayonty of farmers were aware of the lact that cocoa extension was
under the unified extension system of the MOFA  However. the
unified extension svstem, as percened by cocoa farmers, functioned al
alevel of intensity lower than what prevaied under the Cocoa Services
Division. There 15 therefore. more room lor improvement. as lar as
current cocoa extension 1s concerned

Farmers preferred Production Technology Approach to extension
Farmers' confidence in the erstwhile Cocoa Senices Division was
remarhable probably. because they adopted the production technolog
approach Lo extension.

Farmers benefited from iarnous extension channels durng thew
snteraction with extension workers However. most larmers” prelerred
utoup meetings  Extension’s focus on this method could ensure

greater farmer participation  Howesver. group meeting could not reach
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every farmer in need for information. It 1s costlv 1n terms of time spent
and number of client contacts

The technologies should of necessity be eifectively disseminated to the
clientele  The uses of the most appropriate combination of
communication channels are paramount. taking into account the socio-
cultural and economic situations of the farmers. This will ensure that
information i1s both available and accessible to all interested farmers
Farmers sought information on production-oriented technologies
mostly.  Only few farmers sought information aboul post-harvest
handling of the produce If one considers the importance of quality of
produce. any lack of knowledge by farmers on post-harvest handling of
the produce has serious repercussion on the premium grade of Ghana's
cocoa on the world market.

Farmers received extension services from many sources. However
members of stafl of Cocoa Board remained the most important sources
of information to cocoa farmers

The adoption of technologies is not fortuitous and unpredictable. The
character of the technology is itsell an imponant determunant of
adoption. Many technologies did not require any unique shills to
implement. Although most of the identified technologies had clear
advantages. technologies with the greatest pavback potential tended to
require external input and expensive capital outlay, shich limited their
full adoption by farmers. Examples are spraying machines and
fertilizers. Thus. while the technologles were acceptable. some were

not economically feasible for most of the sampled farmers.
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Technologies which farmers percen ed as simple. low cost and localix
available receined higher rate of adoption e weeding shade
manipulation.  However. technologies with percened complex

attnbutes had lower rate of adoption 1 ¢ soil test and row spacing

- Apart from the hich rate of adopuon of secucide control method.

none ol the other idenufied chemical applications had a high rate af
adoption. and by implication. thev made httle ympact In cocon
production For production technologies lo have full adoption. they
should not onlv address the needs and problems of farmers. the:
should also be techmcalls and economically feasible for adoption

The adopuon level of cocoa technologies was moderate. 1 e between
11 and i3 of the 25 technologies were adopted in the counin as a
whole Farmers™ adoption behavior differed across distnicts and over
the vears The conclusion is that policies and programs amed at
ncreasing adoption need not be the same for all districts Evenaf some
common policies and programs need 1o be taken for all the districts,
one should not expect 10 gel similar responses since the effect of the
policies and programs will be different. This 1s important because any
policy or program should go with cost-benefit analysis

Bachground charactenistics and [arm-related (actors studied influenced
the adoption of technologies. Other than the socio-economuc and farm-
related situations. eovermment  policies and  programs  greath
influenced the adeption behavior of farmers  For instance. the Cocoa

Rehabilitation Program. Cocoa Hi-lech program and the Cocoa
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Diseases and Pests Control Program witnessed higher adoption of
technologies during their implementation

13 The high literacy rate of farmers w as encouraging in view ol the fact
that education lies at the heart of technological transfer. Fducation
makes [armers more receptne to advice [rom extension agents
Educaled farmers can deal with technical recommendations. Literate
farmers can interpret information to perform many jobs

14. Household size emerged as one of the best predictors of the adoption
of cocoa technologies The farm household. therefore. contributed
significantly to cocoa production. Any meamngful development
program should center on the household. It is essential thal the
mstitutions serving the cocoa sector (especially research and extension)
address the technology and related needs of the household. so that
household members will contribute their quota to the production of
cocoa.

15. Credit availability was an important aspect of the cocoa technology
adoption. 1t is. therefore. cntical and important that policy makers.
planners. and implementers of cocoa extension programs focus more

attention on the availability of credit to farmers

Recommendations
Based on the findings. discussion and conclusions of the study, the
following recommendations are presenied to improve the dissemination and

adoption of cocoa production technologies.
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Cocoa research and extension should focus on the development and
dissemmation of low cost. low external input technologies and b
relying minimally on purchased nputs.

Extension organizations should educate farmers on the need for proper
post harvesting handling techniques. particularly. fermentation. dning
and grading of produce.

The Ghana Cocoa Board should actively be involved in cocoa
extension. The cocoa extension unit of the Board should be revitalized
and be sufficiently flexible 1o encourage and accommodate local
irutiatives to meet local peculiarities

It is necessary to improve the extension services through better service
conditions and improved supervision. The extension worker-farmer
ratio should be drasticallv reduced 1o ensure adequate coverage.
Extension personnel need to receive professional in-service tramning in
technical subject matters or technical pachages Systematic training
needs assessment and tasks analysis for siafl training programs should
be conducted regularlv to determine. which new technologies or
subjects are to be ofTered

Extension training should also cover stralegic planning. management
principles and message design. Traiming in cost-benefit and nsh-
payvoff analvsis of technologies. management information systems and
communication technology application will ensure efficient and
effective extension service delivery

With majonity of farmers prefernng group-teaching methods. teaching

and communication tools and aids such as projeclors and public
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9.

10.

11

address sysiems shoyld be avarlable <o that extension workers can s
more group approaches Radio 15 certaimiy 4 powertul commumenon
tool for development m the present situabon  Radio stapons should see
farm broadcasts as public service and not hinderad by exorbean
charges for airtime

The extension service should also explont altermany e commumcaiion
channels within the commumitigs There s o vicar need T the
development of functional farmers association i the study areas ot
only s a communication channel, but also tor mobibization 101 suci-
eCconomic empowerment

A muli-disciphinary team of personnel should plan. implement and
manage cocoa extension programs  This wall require prachical and
workable functional hnkages and collaborations amony  relevant
agencies. These include stafl dealing with cocoa rescarch and
technical subject matters  Others are extension, input lirms and
communication support agencics  The rest are concerned poy ernment
and non-government organizations

The extension services should know and undesstand the personal and
background characteristics of the farmers they sene Thes should also
understand the socioeconomic and farm-related factors under which
farmers operate. Extension agencies should and be able 1o 1ake
advantage of these in designing strategies to reach farmers effectively
Majority of farmers were aged or ageing.  Therefore. to revamp the
cocoa industry require measures that will encourage the youth 1o tahe

up cocoa farming. The measures should include the provision of sociul
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3.

14

smenibies such as electnain . water climes, schoorn and sl ©oads oo
the rural areas Young farmers an the study neod e 1o ae il m
knowiedge. shills and posiive  atitudes This  cadle Ter Beans
mestments in vouth extension programs  Agncularal evees o
organizations should orgamize and suppont rural vouth clubs and
young farmers programs  Special SUppOT proutams and incontises wailt
make the vouth take up cocoa farmung as a profession Such medsars
could also possibly provoke an earlier transter of land from the vider o
the yvounger gencration

The hierate cocoa farmers in the study should be tuliv aware of
appropnate extension publicanons, for example. vwdes. leatlets and
posters in local languages  Contnuing to increase covea production
through the use of mproved technology will require an increasing
level of education on the pan of rural peopie

Women plaved an important role in cocea priducton . They made up
of one-thard of farmers 1n the study  In the case of the Traming and
Visil System. women farmers should be Tully represented 4 contact
farmers in each village These women contact farmers. in tume shoald
be stronghy encouraged to discuss the tmpact pumnts technial
recommendations) with other women famens in theirr respevine
communitics.

The imemal masketing of cocoa need improrement by ensunng
prompt pavment of produce and proper record heeping by local busine
compmes. Buyving compames should momitor the accuracy o

weighing scales 10 ensure ransparency and pnoe-efficiency



12.

13.

14.

amenities such as electricity, water. clinics, schools and good roads in
the rural areas. Young farmers in the study need more agnicultural
knowledge, skills and positive attitudes. This calls for heavy
investments in vouth extension programs.  Agricultural extension
organizations should organize and support rural vouth clubs and/or
young farmers programs. Special support programs and incentives will
make the youth take up cocoa farming as a profession. Such measures
could also possibly provoke an earlier transfer of land from the older to
the vounger generation.

The literate cocoa farmers in the study should be fully aware of
appropniaie exiension publications. for example. guides. leallets and
posters in local languages. Continuing (o increase cocou prodgction
through the use of improved technology will require an increasmny
level of education on the part of rural people

Women played an important role in cocoa productior  They made up
of one-third of farmers in the studyv. In the ca-2 of the Trateany o
Visit Syvstem. women farmers should be fully represented a1
farmers in each village These women contact farmers. m v

be strongly encouraged lo discuss the impact pomls {icein -
recommendations) with other women [armers in ther respeci.
communifes.

The internal marketing of cocoa need improvement by ensuring
prompt payment of produce and proper record keeping by local buving
companies. Buying companies should monitor the accuracy of

weighing scales to ensure transparency and price-efficiency.



IS. The Akuafo cheque system should be mamntaned and all buving
companies made to operate 1

16. Production-enhancing inputs were avalable 1in the cocoa growing
areas. thanks 10 the curremt Cocoa Miseases and Pest Conirol and He-
tech Programs It 1s recommended that the vovemment sustan these
programs. Farmers should also adopt integrated pest management o
decrease the heavy reliance on chemical inputs

17. Where production has 10 tncrease with the same amount of labor and
where cocea farming has o compele with more altractve sources of
income. sohing labor problem could be the hamessing of amailable
local ‘nnoboa” svstem  Mechanization could alse alleviate Tabor
bottlenecks

18. The essence ol credit (o farmers 1< to enable them o properls mamtain

their farms n anucipation of better retutis Incentnve ciented policie

such as bonuses and credit lacthties with erms o paewent which ke
into considerauon cash fow of cocoa tarmer oo he e
sustain cocoa culuvauen Ghana Cocoa Boa cond! e

mones o lhe banks and buying companies tor feado e

lower interest rates o purchase farms inputs tor arm maentena

19. There 15 the need for tensne education to enhance tamee
awareness thal imestment 1 their farms can be recouped with
reasonable profit if research and extension recommendauons e
followed. This is one wav larmers can reap the full benelits ol thei
labor and help 1o make cocoa production sustainable m the counirs.

dependent as it is on numerous smallholder farmers
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20. Government should primarily continue to act as enabler. supporting an

array of agents from private sector, farmers’ associations. NGOs and

other organizations. In order for this to lead to genuine impact,
extension should go beyond the unified extension system to provision
of support to the production context. A major role ol the slate as
enabler will be to empower farmers to meet their technological needs
and to make effective demands on providers of extension. inputs.

marketing agencies and other services.

Suggestions for Further Research
The section deals with suggested areas for further research. Thes
include the following:
1. There is the need for further research to determine the composition of
the farm households and the role and contribution of each member n

the adoption process.

12

It is necessary to take a more critical look at the credit delnven
cocoa farmers in the countn
3. Further study is required in time to show the general uend of ddoprw

and 10 extend the study to cover other districts in the countrs.
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APPENDIX |

Cocoa Production Technology Dissemination and Adoption in (:hana

Questions for Farmers

Region
District
Village
General Guidelines
Please. fill 1n the blank spaces or mark X where appltcable. i the

parentheses provided near the answer provided

Technologies Involved In the Establishment and Maintenance of Cocoa
Site selection

| Why did vou select the particular site for cocoa culivation

a Ideal weather condtion ( )
b Good soll ( }
C Forest land ( )
d Land avalabihity { )
e Accessibility ( )
{ Other Please. state

b a

Did vou conduct seit analysis on your land before establishing vour

farm”

3
=<
&

[ No { )

If no. why not”

I
| =]
[



a Not aware of importance { )

b Not necessary { )
c Cannot afford cost ( )
d Do not know how to go about 1t { )
e Other. specify

Land preparation

How did vou prepare vour land before planting”

a Cleared weeds and stumps { )
b Bumt weeds and thrash ( )
c. Removed stumps ( )

d Other. specifs
Shade
How did vou establish temporary shade”
a Planied food crops. specify . plantam ( )

Cocovam « 1}

Cassava ‘)

Others
b Planted fast growng trees ltke Gliricidea sp { }
C No temporan shade provided { }

How many permanent shade trees did vou feave on the land per

hectare”

a -5 ( }

b 6-10 { )

C 11-15 { )

d More than |5 ( ) e None { )



6.

9

Spacing

What spacing did vou use”

a 10 feet by 10 feet )
b 8 feer by 8 feet ¢ )
c Random pilanting ( }
d Other. . .

Planting

When did planting take place?

a Mav ¢
b June )
v Julv { )
d August ()
e September ()
f October « )

How did vou plant vour {farm”

a Planted seeds at stake (
b Transplanted seedlings (
c Both {

)

)

Did vou Ime and peg vour land before planting?

1 No { ) 2 Yes

1~
>

{



10 Which planting pattern did you adopt”

a Square { I
b Equidistant tnangle { )
c Stagpered arrangement ¢ )

d Other. specify

Planting Malterial

11 Where did you get vour planting matenials?
a Farmer's farm ) b own nursery )
C Private nurser ( ) d Seed Production Unil of
COCOBOD ¢ )
Weeding
12 How many times did vou weed vour {arm last vear?

a Once ( ) b Twice { ) ¢ Thrice ()
d Fourumes (¢ } e More than four imes { )
i No weeding )
i3 How did vou control weeds on vour farm?
a Cutlass weeding { ) b Machine weeding ¢ )
c Weedicide applicationt ) d Hand weeding { )
¢ Other, please state. ...
Pruning
14 Did vou prune vour cocoa trees last vear” No ( ) Yes { )
I5 What 100! did vou use in pruming”
a Cutlasst )b Standard pruner{ )b Hand saw { )

¢ Other. spealy
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16 Did you remove unwanted basal chupons from the cocoa trees”
1 No  { ) 2 Yes l

3 Removed some( )

Fertilizer Application
17 Did you apply mineral fertilizers” 1 No () 2 Yes( )
Pests and diseases control
i8 Did vou sprav vour farm against pests last vear’
] No ( ) 2 Yes }
IMves
How manyv {imes?
a Once { ) b Twice { )
C. Thrice { ) d  Fourtimes  { }
In which months? .
If no. why not”
19 Does vour farm suffer from Black pod disease”
I No { ) 2 Yes ( ) 3 Notaware
If ves. how do vou control 11?
a Remos e infected pods( )b Reduce shade ()
¢ Provide adequate drainage ()

d Other. specily

20 Do vou use fungicides 1o coniro! Black pod disease”
| No { ) 2 Yes )
21 Does the swolien shoot disease occur on vour farm”
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9

2

L)

No { } > Yoos { L
Don't knovw ¢ ) 4 Notanare of the disease

IMves. how doyou control o

Uproot inlected and surrounding trees ( !

Call 1n CSSVD workers 10 redt ! |

Cut oftf the aftected parts ( [

No control ( )
Harvesting

How often do vou han est vour crop”

a

L

Am hme pods are npe ( !
When most pods are npe ! )
When all pods are npe t !
Even week { )
Fortmightl ! )
Monthhy ( }

Other. specify

How dong after hanvesting do vou open the pods 0 remove the

beans

¥

davs

How do vou break the pods 1o remon e the beans”

Jd

b

~,

L se wooden club { )
L se machete { )
L se machine { )
kneck pods on the ground t )
Knock pods wogether { )

Qther. speaify

ﬂﬂs



Fermentation

25 How do yvou ferment vour cocoa beans”
a In baskets { )
b. In boxes { )
C In heaps on plantain leaves ¢ )

d Other, specify

26 How long do vou ferment your beans™. .. .. ..days

27 How often do you stir the beans during fermentation”
a Even 48 hours (davs) ( )
b Every 24 hours (daily) ( )
< Evenv 12 hours { }
d No stirnng of beans { )

Drying

2% What method do vou use in drving vour beans”
a Spread on mats placed directly on the ground (
b Spread on bare cement floor (
c Spread on mat raised on supporls {
d Spread on plastic sheet raised on supports (
e Spread on plastic sheel placed on the ground (
f Movable roo{ dner (

29 How do vou store your cocoa beans belore sales 1o the LBC”

a In jute sacks { )
b In baskets { )
C In fertilizer bags { }
d Crales ( )
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3l

Other. please. state

H

How do vou transport your produce to the Local Buying Company’

a Carny produce in head lozds { )
b. Vehicle { )
C Other. please state. . |

Are your cocoa beans graded belore sale” 1 No ( )2 Yes { )

Details of farm

Size When did vou start
{Hectare culuvating on this

2471 acres) | farm? (hudicare year)

Communication Factors Involved in the Dissemination of Technologies

32

33

Do vou know that cocoa extension is now under the Unified Extension
Senice of the Ministry of Agriculture” ] No( 12 Yest

In vour opinton. who should lake charge of cocoa extension”

(a) Ministry of Agnculture { )
(b) Cocoa Services Division { }
(c) Cocoa Research Institute ( )
(dy  Pmate Furms { )

Other. speals ... ... .

Please. gine reasons for vour chorce. .. ... .

230



34 Do you know the Agricultural extension worker in charge of (his
village”

1. No ( ) 2 Yes | )
34 How often does the agricultural exiension worker visit youw/cocoa

larmers of this village”?

tad

Lad

th

{a) Never ( ) (b) Fortmghtly y{c) Monthls
{d) Quarterlv  ( ) {e) Occasionally  {
N Bi-annually ( ) (g) Once a vear  { )

When was the last ume vou saw the agricuitural extension worker in

this village”

(a) Less than 2 months  ( ) (b) 3-6 months )
(c) 6-12 months ( ) (d) Oner a
Vear ago ( 36 How long have vou been working with

agnicultural extension agents 1n your viltage”

(a) Not vet { ) (b) Lessthan 3 vears ( ) (¢ 3-6
vears( )

{d) 7-10 vears ( } (e) Over 1 vears ()

How do you get informauon on cocoa production”

(a) OfTice call { }
{by  Telephone call { )
(c) Personal contact { }
(d) Sermunar/symposium/workshop ( )
(e Group meetings { }
() Demonstralion ( )
(g) Print matenals { )
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(h) Other. speciis

3R Which ones do you preler most”

Give reasons:
39 Kindly. rank 1n order of preference extension methods used i (raming

[armers tn vour village

Preference scale T
Method Most Nexi Somewhal l.east No!
preferred preferred preferred  preferred preferred

Group discussion 5 4 3 2 ;
Demonstration 5 4 3 2 '
Lecture 5 4 3 2 !
Ofice cal! S 4 3 2 l
Home visit S 4 3 2 1
Radio 5 4 3 2 ]
TV 5 4 3 2 1
Field tnp s 1 3 2 i
Pnnt matenals S 4 3 2 |
Semuinar’Workshop 5 4 3 2 I
40 What information do vou seek on cocoa production”

{(a} Site selection { )
(b) Planting matenials { )
(c) Site preparation ( )
{dy  Lining and pegging { )



41.

th)
m
Q)
(k)
{h
(m)

(n)

Apart from Ministnn of Agriculture extension agents. which of the

Establishment of nursenes  ( }
Culwral practices { )
Supply of inpuls { )

Diseases and pests control  ( i

Harvesung { )
Fermentation ( )
Drving { )
Quality control { )
Marketing { )

Other_ specify

following promole cocoa extension 1n this village™”

(a)
(b}
(c)
(d)
(e)
(N
{&)
{(h}
(1)
()
Whal

effecin

Cocoa Coflee. Sheanut Farmers™ Association
Prvate Firms

Marketing Firms

NGOs

Other Farmers™ Organization

Cocoa Research Institute of Ghana's Researchers
Church Orgamzations

Agro business Firms

CSSVD Conitrol Unit Stall

Other. specify. ... .. .

recommendations would you make lor 1mproving

eness of cocoa extension delnven”
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A3 Kindly . rank in order of prelerence the extension approach that
exlension agents must adopt dunne therr interaction wath farmers (Please

arrcle the number. which corresponds o vour preterence)

Extension  Prelerenve scale

Approach Most Nead Somewhat [ east Nl
preferred preferred preterrad preterred  prelerrad

Producuion 5 4 3 2 !

technology

Problem- 5 4 R : I

solving

General S 4 3 2 t

Commoditn- S 4 3 2 [

speciahized

T&V 5 4 3 2 |

Other. please. state
Adopiion of Technologies
44 Which of the following 1echnolomes have vou adopled on vour farm

and which vear did vou adopt”

Technology No o Yes Year
a Soil test t Yy )
b Essential temporan shade oy )
C. Permanent shade (v
d Row spaang L R
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e Line and pegping ( y )

f Use of hybrid seed ' T
£ Nursery raised seedlings t) )
h. Seedlings raised in polvhags «C ) )
1 Optimum crop density (1500 plants’hectare) () ()
i Shade mampulation ¢y ) .
k. Regular weeding ) 1}
L Use of herbicide ¢ )y )y
m, Pruning cocoa trees [ R S
n Removal of basal chupons S S |
0. Removal of mistletoes Yy € .
p. Use of standard pruner for mistletoe control () O
q. Mineral lertihzer application ) )
r Use of insecticides to conirol pests ) [
S Use of fungicides to control diseases () { ).
. ¢ Provision of adequate drainage )y
| u. Swollen shoot disease control ) t )
v Regular harvesting of ripe pods )y )
W, Burving all pod debns after pod breaking )y )
; X Fresh beans undergo fermentation )y Yy
if v Surring of beans during fermentation () '
Z. Beans spread on plastic sheet for dnving ()Y ()

45. Kindly. mention problems that hinder the adoption of technologies™

b2
‘-l
Th



46 What recommendations can vou make to ensure adoption of
technologies by farmers? .

Farm Resources

Labor

47 Kindly. indicate sources of labor for vour lfarm operations
a Family { )
b. Caretaker { )
¢ Hired (daily paid basis}) ( }
d Hired { Annual paid basis) { )
€ Shared cropper ( }
{  Other. speciliv .

46, Is communal labor (nnohoa system) in existence in this village”
No { ) 2 Yes }

49 How would vou access the availability of htred labor in vour area for

[arming operations”

(a) Verv easyv Lo come by ( }
(b) Easv to come by ( )
{c) Diflicult 1o come by { )

(d) Very difficult to come by { )

(e) Not available ( )
50 Do vou normally traxel outside your village 10 seek for laborers”
i No { ) 2 Yes )

If ves. indicate how far you have 1o travel outside your area to seek for
laborers. . .Km

51 Do vou provide anyv food or farm produce in addition to labor charges”
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! No ) 2 Yes )

U ves. what (s the value of the food provided per laborer per

dayv”? cedis
82 What 15 vour perception of the cost per da 1n v our area”’
(a) Verv high { )
{b) High { )
{c) Moderate { }
(dy Low { ]
(e) Ven low { )
53 Equipment Machiners

Do vou
rentborrow
any ol the

EqupmentMachine  Code Do vou owe anv How equipment
of the equipment mam below” 1
below” No 2
1 ™o 2 Yes
I Yes
Vehicle |
Wheelbarrow 2
Chain saw 3
Hand spraver 4
Mistblower s
Standard pruner 6
Harvester ~“Go 10 7
hell”
Earth chisel X ~
Credit
5 Do vou ever borrow money 7!
(a) For vour {farm work” 1 No ( 12 Yes o )
(h) For other use” I No { } 2 Yes |( )

if vou never borrow. what 1s the reason” =
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LA

How difficult is it to get credit when most needed”
I Venveasy ( ) 2 Easv ) 3 Difficult ( ) 4 Ven
difficult ¢ ) 5 Cannot say/tell ( )
56. a) What are vour sources of credit”
b) For what purpose did vou receiv e amy loan”
1 Land { )2 House( )3 Seedhngs { )4 Chemucals ()

5 Not  apphcable { )

6. Other. specify .
57 Did you save any money from the sale of vour produce last vear”
1 No { ) 2 Yes | )
58 Do vou have a bank account?
i No { ) 2 Yes | )

If ves. what account”

] Akuafo cheque account ( )

2 Credit Union { )

3 Savings { )

4 Current ( }

349 What has been the major problem n ¢redit acquisition?
(a) High nterest rate ( )
(b) Cumbersome processing procedure ( )
{c) No collateral ( )
(d) Nol applicable to me { )

Other. specify . .



Land Tenure

61, State the terms of land acquisition for your cocoa farming”
(a} Leasehold { )
(by Gif { }
(¢)  Family ( )
{d)  Titlled ( )
{2} Sharecropping { )
(N Pledge { )
(g) Inherited { }
(h) Rental { }
(1) Citizen’s right to tand ( )
Q) Purchase of land lor development into a cocoa farm ( }
(k) Purchase of an established cocoa farm { }

(1} Other, specify.. .
I sharecropping.

What are vour obligations” ...

0l How are hanests divided between sharecropper and landowner”
a Abunu { )
b Abusa ( )
c Other. specify....... ... ... ... .
62, How many kilos of dned cocoa beans did vou get from vour lfarm in

the last three crop seasons”’

200172002 200212003 200372004
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63

o4,

66

a7

68

HY.

Do you know how the government {ixes the price ol cocoa’
1 No { ) 2 Yeso | )
IT ves. explain.
Hae vou sold ahinkyi beans before”
1. No ( ) 2 Yes )
Do people come and buv cocoa in this village Trom the neighboring
countny”?
No ) 2 Yes )
Did farmers 1n this village smuggle cocoa to neighbonng countries last
season’? 1. No { ) 2 Yes | }

Which Local Buving Comparues buy cocoan this village”

a Produce Buving Company )
b. 'Ajumapa’ { )
c Agro trade ( }
d Olam ( )
e Gold Crest { )

Othersspecify . ... . . . .. ...

Which of the aboyve did vou sell vour cocoato in the last season”’
a

b

c

What did vou recerve for pavment of vour produce”’

a Cash { }

b ‘Akualo’ cheque ( }
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70.

71

76,

77

c Both { )
Did vou receive bonus last vear”

No { ) 2. Yes | )

Kindly. suggest ways 10 improve the intemal marketing of cocoa

Background Characteristics of Farmer

Sex: 1. Male ( } 2 Female(
How old were vou at last birthdav?
old.

Can yvou read and wnite?

13

(a) English 1. No ( )

b

(b) Vernacular 1. No { )
How far did vou reach in school”?

{a) No formal education ( ) (e} Bachelor's Degree (
{b) Middle School/JSS ()} (f) Master’s Degree (
(c) GCE/SSS )

(g) Doctor's Degree

(d) Post-Secondary () (h) other. spiffy

Ha e vou attended amv shorl course on cocoa production before”

)

l. No { ) Yes |

If ves. where”

Yes(

Yesi

vears

)

)



{a) Cocoa Suatton ( )

(b MOF A Office { )

(c) CRIG { )

(d) Bunso Cacoa College ¢ )

(e) Other, specify

78 How long have vou worked as a cocoa farmer”. 1ears
79 How many members are there in vour household?
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Appendix 2: Map of Ghana Showing the Cocoa Growing Belt
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Appendix 3: District Map of Ghana Showing the Study Area
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