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Abstract

Low adoption of modern agricultural production teclogies amongst farmers in Ghana has been
identified as one of the main reasons for the Iagicaltural productivity in the country. This paper
examines the factors that influence farm househatdslern agricultural production technology adoptio
decisions in Ghana. Household questionnaires wamérastered to 300 farmers the Bawku West District
of Ghana; and thiogit model was estimated to ascertain the factthie.results showed that farm size,
expected benefits from technology adoption, actessedit and extension services are the factaas th
significantly influence technology adoption decigoof farm households in the study area. It is bated
that farm households’ agricultural technology adwmptdecisions depends on their socio-economic
circumstances and institutional effectiveness. Weommend that policies should be formulated to take
advantage of the factors that positively influerfaemers’ adoption of modern agricultural production
technologies and to mitigate the negative ones.
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1. Introduction

The economy of Ghana is basically agrarian. Thagainst the backdrop that agriculture contribatesut

35 percent to the Gross Domestic Product (GDP)hef dountry (ISSER, 2010). Besides, agricultural
activities constitute the main use to which Ghata'sl resources are put. The agricultural sectdhas
major source of occupation for about 47 percenhefeconomically active age group of Ghanaians @/Vay
2002). Despite the fact that the country coveraraa of approximately 239 thousand square kiloreaife
which agricultural land forms about 57 percent bé ttotal land area, only about 20 percent of this
agricultural land across the different agro-ecatabizones is under cultivation. This means thatraha
yet, to fully utilise its natural resource basettipalarly land for agricultural production.

The country’s ability to fully utilise its agricultal production potential depends on the innovates of
actors in the agricultural sector, particularlynfi@rs. The capacity of farmers and actors along the
agricultural value chain to innovate in their protion activities is contingent on the availabilibf
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technology. The Green Revolution in Asia as dermratest in the empirical literature (see for instance
David and Otsuka, 1994; Datt and Ravallion, 199888b; DeJanvry and Sadoulet, 2002; Evenson and
Gollin, 2003; Moser and Barrett, 2003; Minten andri8tt, 2008; among others) is an indication that
improved technology adoption for agricultural trimmation and poverty reduction is critical in mode
day agriculture. Technical change in the form ad@ibn of improved agricultural production techrgikes

has been reported to have positive impacts onwtrial productivity growth in the developing wor(Nin

et al, 2003). Promotion of technical change throughgbeeration of agricultural technologies by research
and their dissemination to end users plays a atitie in boosting agricultural productivity in\dsgoping
countries (Mapila, 2011). The availability of modexgricultural production technologies to end usansi

the capacities of end users to adopt and utilissehtechnologies are also critical. Unfortunattig
Ghanaian agricultural sector is characterized by level of technology adoption and this according t
Ghana's Ministry of Food and Agriculture (2010) tdutes to the low agricultural productivity ineth
country. This is worrisome given that numerous riveations by successive governments have been
implemented to promote technology adoption amomgéas. Unravelling the reasons for low technology
adoption among farmers requires that the factoas itifluence their decisions to adopt or not topdo
modern agricultural production technologies be fifieql.

This paper therefore examines the different factbet influence the adoption of modern agricultural
production technologies among peasant farmersasdalvannah agro-ecological zone of Ghana. Apant fro
the background, the paper presents the literawiew in section 2; the methodology employed far th
analysis which includes the survey process andytoal framework in section 3; the results and
discussions in section 4; and finally, the condaosidrawn from the findings and recommendationsemad
in section 5.

3. Literature Review

Different factors determine the adoption of diff@reagricultural innovations and technologies. Much
empirical adoption literature focuses on farm sigethe first and probably the most important deitesnt
(See for instanc8hakya and Flinn, 1985; Harper al, 1990; Green and Ng'ong'ola, 1993; Adesiina and
Baidu-Forson, 1995; Nkonyet al, 1997; Fernandez-Cornejo, 1998; Baidu-Forson, 182@heneet al,
1999; Doss and Morris, 2001; and Daku, 2002). Ehisecause farm size can affect and in turn betaife
by the other factors influencing adoption. The &ff@f farm size on adoption could be positive, tisgaor
neutral. For instance, McNamaret al (1991); Abara and Singh, (1993); Fedet al, (1985);
Fernandez-Cornejo, (1996) and Kasenge (1998) féannd size to be positively related to adoption. tBa
other hand, Yaroet al, (1992); and Harpest al (1990) found negative relationship between adopsiod
farm size. Interestingly, Mugisa-Mutetikka al (2000) found that the relationship between faree sind
adoption is a neutral one. With small farms, it haen argued that large fixed costs become a eamisto
technology adoption (Abara and Singh, 1993), esfigdf the technology requires a substantial antafn
initial set-up cost. In this regard, Feddral, (1985) noted that only larger farms will adopesk kinds of
innovations. With some technologies, the speeddoption is different for small- and large- scaleniars
which is critical for policy makers and implemestén Ghana in their pursuance of modernisation of
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agriculture. In Kenya, for example, a study by abtadhin and Haggblade (2001) found that large
commercial farmers adopted new high-yielding magengeties more rapidly than smallholders.

Age is an important factor that influences the pitulity of adoption of new technologies becauss &aid

to be a primary latent characteristic in adoptiegisions. However, there is contention on the tivacof
the effect of age on adoption. Age was found tdtpedy influence adoption of sorghum in Burkinadea
(Adesiina and Baidu-Forson, 1995), IPM on peannt&eorgia (McNamarat al, 1991), and chemical
control of rice stink bug in Texas (Harpet al 1990). In contrast, age has been found to besreith
negatively correlated with adoption, or not sigeafit in farmers’ adoption decisions. In studiesadaption

of land conservation practices in Niger (Baidu-Bors1999), rice in Guinea (Adesiina and Baidu-Forso
1995), fertilizer in Malawi (Green and Ng'ong'ol993), IPM sweep nets in Texas (Harperl, 1990),
Hybrid Cocoa in Ghana (Boaheptal, 1999), age was either not significant or was tiegly related to
adoption.

A number of studies that sought to establish tifiecebf education on adoption in most cases rataie
years of formal schooling (Tjornhom, 1995, Feded &tade, 1984). Generally, education is thought to
create a favourable mental attitude for the accegtadf new practices, especially information-inteas
and management-intensive practices (Wadteal, 1998; and Caswelt al, 2001). According to Rogers
(1983) and Ehler and Bottrell (2000), technologynptexity has a negative effect on adoption and this
could only be dealt with through education. Gensues in agricultural production and technology
adoption have been investigated for a long timestMd such studies show mixed evidence regardieg th
different roles men and women play in technologgmithn. Doss and Morris (2001) in their study on
factors influencing improved maize technology adwmptin Ghana, and Overfield and Fleming (2001)
studying coffee production in Papua New Guinea shisignificant effects of gender on adoption.
Furthermore, access to funds including credit ipeeked to increase the probability of adoption.r Fo
instance, it has been reported that most smalkesi@mers in the country are unable to afford basic
production technologies such as fertilisers andcemotigrochemicals resulting in low crop yields dae t
poverty and limited access to credit (Ministry afolél and Agriculture 2010).

From the foregoing, it is concluded that thoughuenher of studies have been conducted across thd wor
on technology adoption, there is dearth of literatwn the specific factors that influence modern
agricultural production technologies, especiallyoag small scale farmers in Ghana. This is a seriays
that must be bridged if the problem of low techiggi@doption among farmers is to be addressed and
agricultural productivity improved.

3. The M ethodology

3.1 The Survey

The study was conducted in the Bawku West Distoictthe Upper East Region of Ghana in 2011.
Multistage sampling was employed in the study. fitst stage was purposive selection of the BawkistWe
District because of the fact that it has a largpupation of small scale farmers practicing traditib
farming systems relative to other districts in tdoaintry. The district is divided into seven (7) AfBown
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Councils under the Local Government Structure oi@h The second stage was the selection of five (5)
out of the seven (7) Area/Town Councils using semaindom sampling. The third stage was to dividd ea
sampled Area/Town Council into two strata — Nortid &South. The fourth stage was to select one (1)
farming community from each stratum which gave @&ltof two communities per selected Area/Town
council and ten farming communities in all. Theffistage was to divide each sampled communityfinéo

(5) strata — North, East, South, West and Cenfita& sixth and final stage was the selection ofei{
farm households from each stratum in each sammetnity using simple random sampling. This gave
a total of fifteen (15) farm households per sel@dming community and one hundred and fifty (150)
farm households in all. In each sampled houselurld,adult male, preferably the household head aerd o
adult female, preferably the wife of the houseHhwded were interviewed using a household questioanai
This gave a sample size of three hundred (i.e. m®8d and 150 women). The pieces of information
gathered from the interviews were the basic infatsanalyses. STATA (Version10) was the softwaredus
for the data analyses.

3.2 The Analytical Framework

Using the logit model, the factors that influeneenfi households’ decisions to adopt modern agrilltu
production technologies were estimated. The ugeefogit model for this analysis is consistenthatihe
literature on adoptiorsge for instanc&riliches, 1957; Lionberger, 1960; Rogers, 198%tahet al, 1995)
which describes the process of adoption as takimgadogistic nature. The study used the threshold
decision-making theory proposed by Hill and Kau73Pand Pindyck and Rubinfeld (1998. The theory
points out the fact that when farmers are facetl witlecision to adopt or not to adopt a technoltimgyre is

a reaction threshold which is dependent on a cesai of factors. As such, at a certain value iofiidtis
below the threshold, no adoption is observed wdilthe critical threshold value, a reaction is stated.
Such phenomena are generally modeled using thioredhip:

Vi=58X% +u 1)

Where Yis equal to one (1) when a choice is made to aaogizero (0) otherwise; this means:
Y; = 1if X; is greater than or equal to a critical valué axd
Y;= 0 if X; is less than a critical value, X

Note that X represents the combined effects of the independariables %;) at the threshold level.

Equation 1 represents a binary choice model inmglthe estimation of the probability of adoptionaof
given technology (Y) as a function of independariables (X). Mathematically, this is represented a

Prob(¥V;=1) =F(B'X) (2

Prob(¥;=0) =1 - F(B8 X)) ©)

Where Y is the observed response for theabservation of the response variable, Y. This mé¢aasy, =
1 for an adopter (i.e. farmers who adopt modernicalgural production technologies) and ¥ 0 for a
non-adopter (i.e. farmers who do not adopt modgnicaltural production technologies).; ¥ a set of
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independent variables such as farm size amongsthssociated with thd individual, which determine
the probability of adoption, (P). The function, Fayntake the form of a normal, logistic or probaili
function. The logit model uses a logistic cumulatdistributive function to estimate, P as followsndyck
and Rubinfeld, 1998):

g
Py =1)= Teel™ 4)

g L

P¥=0=1- T (5)

According to Greene (2008), the probability modehiregression of the conditional expectation @YX
giving:
E(¥Y/X)=1F@B X +0[1-F(BX)]=F(B X (6)

Since the model is non-linear, the parameters atenacessarily the marginal effects of the various
independent variables. The relative effect of eaththe independent variables on the probability of
adoption is obtained by differentiating equatioh \(6th respect to X resulting in equation (7) (Greene,
2008):

8F;

dXij -

L] g = F(a 01— F(X)]8 7)
£ +18 *)

The maximum likelihood method was used to estirttatgparameters.

The implication for applying the logit model in shpaper is that, the farmer would decide to adopiem
agricultural production technologies at a givennpan time when the combined effects of certaindex
exceed the inherent resistance to change in himrher preference for the probability model (logit)the
conventional linear regression models, in analysthg factors influencing the decisions of farm
households’ to adopt modern agricultural productiechnologies is based on the fact that, the paeame
estimates from the former are asymptotically cdasisand efficient. The estimation procedure emgdoy
also resolves the problem of heteroscedasticity @mtrains the conditional probability of makirget
decision to adopt technology to lie between zeja(@l one (1)Logit model is chosen over probit model
in this paper primarilypecause of its mathematical convenience and siityp{i6reene, 2008) and the fact
that it has been applied in similar studies by Graed Ng'ong'ola (1993); Kato (2000); Boaheteal.
(1999); Nkonyeet al.(1997); Shakya and Flinn (1985); Feéerl.(1985); and Rogers (1995).

The empirical model for the logit model estimatisrspecified as follows:

% = fﬂﬂlf_;=ﬂ+.3-¥£+5£ (8)

Where X is the combined effects of X explanatory varialilest promote or prevent farmers’ decision to
adopt modern agricultural production technologies.
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{ugi= The log-odds in favour of farm households’ degisio adopt modern agricultural production

technologies

X1...X; are factors that promote or prevent farm househdldm adopting modern agricultural production
technologies and are defined as follows:=>{Farm size in hectares, % Cost of technology, dummy (1 =
Affordable; 0 = Otherwise); ¥= Level of expected benefits, dummy (1 = High expdcbenefits; 0 =
Otherwise); %= Has off-farm income generating activities, dumfhy= Yes; 0 = Otherwise); %= Age of
respondent in years; %= Maximum level of education in the household nuead as years of formal
schooling; X% = Gender of respondent, dummy (1 = Man; 0 = Otlss)y Xg= Access to credit, dummy (1
= Has access to credit; 0 = Otherwise);=XAccess to extension services, dummy (1 = Hassacte
extension; 0 = Otherwise).

4. Resultsand Discussions

4.1 Socio-Demographic Characteristics of Resporglent

The study results revealed that majority (93%)afrf household heads and their partners in the Bawku
West District of the Upper East Region of Ghanata®veen 18 and 60 years of age and are presumed to
be driving the households’ decision making processe the adoption of modern agricultural production
technologies (Table 1). The implication of thisdiing is that most farm households in the distralbhg to

the economically active age group and their teabmol adoption behaviours are critical for the
improvement of agricultural productivity and farrausehold welfare in the district. Further, 50 patoaf

the respondents were men with the remaining 50epérof them being women. This implies that, the
outcome of the study represents the collective sjeoncerns and opinions of both men and women with
regards to the adoption of modern agricultural potidn technologies. Majority of the responden2%)

did not have any form of formal education. Besidspercent of the respondents had basic education

18 percent of them post-basic education (Tabl&ils means that the findings are representativieot
literate and illiterate residents of the Bawku Wesstrict of the Upper East Region of Ghana. ltoals
implies that people with appreciable level of fofmducation seek employment in the non-farm economy

4.2 Factors Influencing Farm Households’ Modern igltural Production Technologies Adoption

The factors influencing farm households’ adoptidmmdern agricultural production technologies using
the logit model were grouped into three main categaamely economic, social and institutional dest
The economic factors included farm size, cost afpéidn, access to credit, expected benefits froe th
adoption and the off-farm income generation adésithat farm households engage in. The sociabifact
included the age of farmers, the level of educatiod the gender. The institutional factors includedess
to extension services. The logit model estimatianega Pseudo?f 0.6785 (Table 2) which implies that
the variables included in the model are able tolampabout 68 percent of the probability of farm
households’ decisions to adopt or not to adopt modmgricultural production technologies. The
Log-likelihood Ratio (LR) was also found to be sigrant at the 1 percent level (Table 2). This netrat

all the explanatory variables included in the modattly influence farmers’ probability of adoptioof
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modern agricultural production technologies. Thedsloresults also gave a predicted probability of
adoption to be of 0.6956. This means that thesbaut 70 percent probability that farm househahdhe
Bawku West district of the Upper East Region of @haare willing to adopt modern agricultural
production technologies provided some social, emoooand institutional bottlenecks that hinder
technology adoption are addressed. Given the fimgggoodness of fit measures, it is concluded ¢ |
model employed had integrity and hence appropriate.

Farm size was found to have a positive relationsliip the probability of adoption of modern agritwhl
production technologies (Table 2). It was foundb® significant at the 1 percent level. This findisg
consistent with the literature that large scalenfens are more inclined to adopting new technolotfies
small scale farmerssée for exampl®cNamaraet al, 1991; Abara and Singh, 1993; Fedral, 1985;
Fernandez-Cornejo, 1996; and Kasenge, 1998). Tieisepts a serious challenge to policy makers and
implementers in promoting the adoption of moderricagfural production technologies in the studyaare
This is because majority of farm households indistrict operate on small scale with average faizess
hardly exceeding five hectares.

The cost of modern agricultural production techge was found to be negatively related to the
probability of adoption (Table 2). It was howeviind to be insignificant. The finding is considt&rnth
Caswellet al (2001) who noted in their study that the decigmadopt a new technology presents a shift in
farmers’ investment options. This means that if thehnology is costly to the farmer, there is low
probability that he or she will adopt it. Besidds fear of losing livelihoods is a social costttfeamers
consider in their adoption decisions. For instareedarmer whose main source of livelihood is maize
farming will hesitate to replace this crop with imped groundnut cultivation for the fear that i€throp
fails his or her livelihood will be greatly affecteln effect, as note by Oster and Morehart (1999),
technologies that are capital-intensive are onfgrdfble by wealthier farmers and hence the adoptio
such technologies is limited to larger farmers whwe the wealth (Khanna, 2001). This explains viteyd

is low adoption of modern agricultural producti@thnologies in the study area and Ghana as a whole
because most of the technologies are not affordablarm households most of who are small scale
operators. Efforts to encourage the adoption ofenoagricultural production technologies must foons
coming out with technologies that are affordableeesally to poor rural dwellers about 90 percentvbb
depend on agriculture for their livelihoods.

The expected benefit to be derived from adoptiggvan technology was found to be positively relaied
the probability of adoption (Table 2). This wastiduo be significant at the 10 percent level. Tihiplies
that if farmers expect benefits from adopting a eradagricultural production technology to be higtihem
their current methods of farming, they are mostliilko adopt it and the vice versa. This is comsistvith
Abara and Singh (1993) who observed that withosigmificant difference in outcomes between two
options, and in the returns from alternative andvemtional practices, it is less likely that farsyer
especially small-scale farmers will adopt the nawacpice. Off-farm activities though insignificanteve
found to have a negative relationship with the phility of adoption. This implies that the highdret
off-farm activities, the lower their probability efdoption of modern agricultural production teclugs.
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This is in line with the observation made by Mugigatetikkaet al (2000) that practices that heavily draw
on farmers’ leisure time may inhibit their adoptiofi on-farm technologies. Also, the age of farmer
assumed a quadratic function which implies thanfas’ rate of adoption is low at both the younged a
older ages (Table 2). It was found to be signifiatrthe 10 percent level. At the younger age, éasnmay
not be able to adopt modern agricultural productemhnologies, especially capital intensive onesabse

of the fact that they might not have adequate nessuto do so. At an older age, farmers’ volume of
economic activities reduced hence they may be enabpay for technologies. Besides, older farmerseh
accumulated years of experience in farming throegperimentation and observations and may find it
difficult to leave such experiences for new tecbga@s. In addition, farmers’ perception that tedbgg
development and the subsequent benefits, requioe & time to realize, can reduce their interasthe
new technology because of farmers’ advanced agkthenpossibility of not living long enough to eyjio
(Caswell et al, 2001; Khanna, 2001). Elderly farmers often haverknt goals other than income
maximization, in which case, they will not be exjgelto adopt an income —enhancing technology
(Tjornhom, 1995).

The maximum level of education within the farm hetusld was found to have a positive relationshigwit
the probability of adoption and significant at Irqent level (Table 2). The implication of this st farm
households with well educated members are mordylike adopt modern agricultural production
technologies than those without. This is becausea@dd members even bring home modern agricultural
production technologies, especially improved crapeties and livestock breeds for relatives to &#ddhis

is consistent with the literature that educatiorates a favourable mental attitude for the acceptahnew
practices especially of information-intensive andnagement-intensive practices (Walktr al, 1998;
Caswell et al 2001). Besides, gender was found to be positivelsted to the adoption of modern
agricultural production technologies by farm howdds (Table 2). This was found to be significantlat
percent level. This means that male farmers areentikely to adopt modern agricultural production
technologies their female counterparts. The reésothis is that men are the people who make prtioiic
decisions in the study area and also control pridekicesources such as land, labour and capitatiwaie
critical for the adoption of new technologies. Tfiigling contradicts those of Doss and Morris (20@ho

in their study on factors influencing improved meaiechnology adoption in Ghana, and Overfield and
Fleming (2001) studying coffee production in Papleww Guinea show insignificant effects of gender on
adoption. Access to credit was found to have atipesielationship with the probability of adoptiohhis
was found to be significant at the 1 percent leffeble 2). This means that credit is an important
facilitating factor of agricultural production teoblogy adoption. This is consistent with the vidwatthigh
poverty levels among farmers and lack of accessredit make it almost impossible for them to afford
technologies (Ministry of Food and Agriculture, 201 This is particularly so given that most modern
technologies are expensive which makes it diffifmitmany farmers, especially those in rural anghsre
poverty is endemic to be able to acquire and etitisem without assistance in the form of supply of
affordable credit and other financial services (Bezt al, 2009).

Access to extension services is critical in promgtiadoption of modern agricultural production
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technologies because it can counter balance thatinegeffect of lack of years of formal educationthe
overall decision to adopt some technologies (Yabal, 1992). Access to extensions services therefore
creates the platform for acquisition of the relévaformation that promotes technology adoptioncéss

to information through extension services redubesuncertainty about a technology’s performanceéen
may change individual’s assessment from purely etilvie to objective over time thereby facilitating
adoption. Related to this is access to extensiornicss which was also found to be positively redaie the
adoption of modern agricultural production techigids and was found to be significant at 10 pertzml.
This means that farm households are more likelgdopt modern agricultural production technologfes i
they have access to extension services.

5. Conclusion

The factors that influence the adoption of modegmicaltural production technologies are broadly
categorised into economic factors, social factord estitutional factors. The economic factors urtg
farm size, cost of technology or modernization, estpd benefits from adoption of the technology, and
off-farm activities. Farm size and the expecteddfiegsn are the only significant economic factorsttha
influence the decisions of farm households in the/Bi West District of the Upper East Region of Ghan
to adopt modern agricultural production technolegi®&he social factors that influence probability of
adoption of modern agricultural production techigods by farm households include age, level of
education and gender. All these social factors viesed to significantly influence the decisionsfafm
households in the Bawku West District of the Uppeast Region of Ghana to adopt modern agricultural
production technologies. Institutional factors imihg access to information and extension serwiee®
found to significantly influence farm householdsbpability of adopting modern agricultural prodacti
technologies in the Upper East Region of Ghana.

References

Abara, I. O. C. & Singh, S. (1993). Ethics and b technology adoption: The small farm argument.
Technological Forecasting and Social Charg@, 289-300.

Adesiina, A.A. & Baidu-Forson, J. (1995). Farmepgrceptions and adoption of new agricultural
technology: Evidence from analysis in Burkina Fasal Guinea, West Africalournal of Agricultural
Economics13, 1-9.

Alston, J. M., Norton, GW. & Pardey, P. G.. (199Stience under Scarcity: Principles and practice of
agricultural research evaluation and priority settj Ilthaca: Cornell University Press.

Baidu-Forson, J. (1999). Factors influencing adoptf land-enhancing technology in the Sahel: Lesso
from a case study in Nigefournal of Agricultural Economic20, 231-239.

Benin, S., Mogues, T., Cudjoe, G., & Randriamamahj¥2009). Public expenditures and agricultural
productivity growth in Ghana. Contributed Paperlfdernational Association of Agricultural Econotsis

in Beijing 2009.

Boahene, K., Snijders, T.A.B. & Folmer, H. (1998 integrated socio-economic analysis of innovation
adoption: The case of Hybrid Cocoa in Ghalwurnal of Policy Modeling21(2), 167-184.

Caswell, M., Fuglie, K., Ingram, C., Jans S. & KascC (2001). Adoption of Agricultural production




Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

practices: Lessons learned from the US. Departro€igriculture Area Studies ProjectUS Department
of Agriculture, Resource Economics Division, EcomoiResearch Service, Agriculture Economic Report
No. 792. Washington DC

Daku, L. (2002). Assessing farm-level and aggregatenomic impacts of olive integrated pest
management programs in Albania. PhD. Dissertatnginia Polytechnic Institute and State University
David, Lynne Riener Publishers.

David, C. C., & Otsuka, K. (1994). Modern rice taology and income distribution in Asia, Boulder:

Lynne Riener Publishers.

Datt, G., & Ravallion, M. (1998a). Farm productyénd rural poverty in Indialournal of Development
Studies 34(4), 62-85.

Datt, G., & Ravallion, M. (1998b). Why have someliam states done better than others at reducird) rur
poverty?Economicapb,17-38.

DeJanvry, A., & Sadoulet, E. (2002). World poveatd the role of agricultural technology: Direct and
indirect effects. Journal of Development Studi&3g(4), 1-26.

Doss, C. R & Morris, M. L. (2001). How does genddfiect the adoption of agricultural innovation? The
case of improved maize technologies in Ghdparnal of Agricultural Economic&5, 27-39.

Ehler, L.E & Bottrell D.G. (2000). The illusion ahtegrated pest management. Issues in science and
technology. Bell and Howell Information and Learning Compapp. 61-64.

Evenson, R., & Gollin, D. (2003). Assessing the attpof the Green Revolution: 1960 to 200Bclence,
758-762.

Feder, G. & Slade R. (1984). The acquisition obinfation and the adoption of new technologyerican
Journal of Agricultural Economic$6, 312-320.

Feder, G, Just E. R. & Zilberman D. (1985). “Adoptof agricultural innovations in developing coties:

A survey.Economic Development and Cultural Chang®, 255-298.

Fernandez-Cornejo, J. (1998). Environmental ansh@mic consequences of technology adoption: IPM in
viticulture. Agricultural Economics18, 145-155.

Fernandez-Cornejo, J. (1996). The microeconomicashmf IPM adoption: Theory and application.
Agricultural and Resource Economic Reviet, 149-160.

Gabre-Madhin, E.Z. & Haggblade S. (2001). SuccesAfrican agriculture: Results of an expert survey.
International Food Policy Research Institute, Wagttn DC.

Green, D.A.G,, & Ng'ong’ola D.H. (1993). Factorgeating fertilizer adoption in less developed coigst

An application of multivariate logistic analysis Malawi. Journal of Agricultural Economics44 (1),
99-109.

Greene, W. H. (2008 Econometric Analysis,"6Edition, Upper Saddle River, New Jersey, Prentice-Hall,
New York University.

Griliches, Z. (1957). Hybrid corn: An exploratiom the economics of technological changeonometrica,
25, 501-522.

Harper, J. K., Rister, M. E., Mjelde, J. W., DreBs,M. & Way, M. O. (1990). Factors influencing the
adoption of insect management technoldgwperican Journal of Agricultural Economic&2(4), 997-1005.

10



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

Hill, L. & Kau, P. (1973). Application of multivaate probit to a threshold model of grain dryer pasing
decisionsAmerican Journal of Agricultural Economids5, 19-27.

IFPRI. (2001).Applying science to sub-Saharan Africas food ne®kported by Ellen Wilson. 2020
Vision, News and Views, February 1995 (Online) fitgpwvw.ifpri.org/pubs/books/ufa/ufa_ch26.pdf
accessed May, 2011.

ISSER. (2010)The State of the Ghanaian Economy in 2008iversity of Ghana, Legon.

Kasenge, V. (1998). Socio-economic factors infliregche level of soil management practices on feagi
land. In proceedings of the 16th Conference of Saience Society of East Africa (Eds.: Shayo-Ngowi,
A.J., G. Ley and F.B.R Rwehumbiza), 13th-19th, Earignzania pp.102-112.

Khanna, M. (2001). Sequential adoption of site-#metechnologies and its implications for nitrogen

productivity: A double selectivity modeAmerican Journal of Agricultural Economic&3(1), 35-51.

Klotz, C., Saha, A., & Butler L. J. (1995). Theealf information in technology adoption: The cabeb&T

in the California dairy industryReview of Agricultural Economicsy, 287-298.

Lionberger, H.F. (1960Adoption of New Ideas and Practicémwa State: University Press.
Lowenberg-DeBoer, J. (2000). Comments on site-fipecrop management: Adoption patterns and
incentives Review of Agricultural Economic82(1), 245-247.

Mapila, M. A. T. J. (2011). Rural livelihoods angrecultural policy changes in Malawhgricultural
Innovations for Sustainable Developmédnt.Manners, G.and Sweetmore, A., (Editors). AgBlaana,

CTA and FARA, 3,190-195.

McGuirk, A. M., Preston W.P. & Jones G.M. (1993)trbducing foods produced using biotechnology: The
case of bovine somatotropi@outhern Journal of Agricultural Economj&)9-223.

McNamara, K. T., Wetzstein M. E., & Douce GK. (199Factors affecting peanut producer adoption of
integrated pest managemeReview of Agricultural Economic$3, 129-139.

Ministry of Food and Agriculture (2010). Agriculiin Ghana: Facts and figures.”" Government of Ghana
Publications, 1-41.

Minten, B., & Barrett, C. B. (2008). Agriculturaé¢hnology, productivity, and poverty in Madagascar.
World Developmen86(5), 797-822.

Moser, C., & Barrett, C. B. (2003). "The disappoigtadoption dynamics of a yield increasing, low
external input technology: The case of SRI in Mada&grAgricultural Systems;6(3), 1085-1100.

Nin, A., Arndt, C., &Precktel, P. (2003). Is agrttural productivity in developing countries really

shrinking? New evidence using a modified nonparamapproachJournal of Development Economics,

71, 395-415.

Nkonya, E., T. Schroeder, & Norman D. (1997). Fetaffecting adoption of improved maize seed and
fertilizer in northern Tanzanidournal of Agricultural Economi¢c#18(1), 1-12.

Overfield, D. & Fleming E. (2001). A note on thdlirence of gender relations on the technical efficy

of smallholder coffee production in Papua New Gaideurnal of Agricultural Economi¢s53-156.

Pindyck, S. R. & Rubinfeld, L. D. (1998fconometric Models and Economic ForecastsEdition. New
York: McGraw-Hill.

Rogers, E.M. (1995Diffusion of innovations'$Edition. New York: The Free Press.

Shakya, P. B. & Flinn, J. C. (1985). Adoption of ceon varieties and fertilizer use on rice in thetem

11



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l's.i.l
Vol 2, No.3, 2012 NS'E

Tarai of Nepal."Journal of Agricultural Economic86(3), 409-419.

Waller, B.E., Hoy.,, C.W., Henderson., J.L, Stinfer & Welty C. (1998). Matching innovations with
potential users: A case study of potato IPM prasti@griculture, Ecosystems and Environmeng,
203-215.

Wayo, A. S. (2002). Agricultural growth and compginess under policy reforms in Gha&SER
Technical publication61.

Yaron, D., Dinar A., & Voet H. (1992). Innovatioran family farms: The Nazareth Region in Israel.
American Journal of Agricultural Economic361-370.

Table 1: Socio-demographic char acteristics of respondents

Age Frequency Percentage (%)
18-45 198 66

46-60 82 27

Greater than 60 20 7

Total 300 100

Gender Frequency Percentage (%)
Male 150 50

Female 150 50

Total 300 100

Education Frequency Percentage (%)
No formal 156 52

Basic 90 30

Post-basic 54 18

Total 300 100

Source: Field Survey Data, 2011
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Table 2: Factorsinfluencing technology adoption by farm householdsin Ghana

Number of observations = 300; LR Chi Square (1086.87; Prob.> Chi 0.0000; Log likelihood = -42.8544; Pseudo=R
0.6785; Predicted Prob. (Adoption) = 0.6956

Variable Coefficient Std. Err. z P>|z| dy/dx
Farm size 1.7326 .7007 247 8.01 .3576
Cost of technology -0.7862 .6181 -1.27 0.203 -.1728
Expected benefits 1.1911 .6673 1.78 0.074 .2329
Off-farm activities -0.2459 .6316 -0.39 0.697 -.0516
Age of farmer -0.2435 1411 1.73 0.084 -.0516
Age of farmer squared 0.0023 .0012 1.81 0.070 .0005
Educational level of farmer 3.3817 .8153 4.15 0.000 .6837
Gender of farmer 1.7923 .6344 2.83 008. .3952
Access to information 2.3523 .6588 3.57 0.000 4740
Extension services 1.3785 .8390 1.64 0.100 .3086
Constant 0.2723 3.7348 0.07 0.942 -

Source: Field Survey Data, 2011
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