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Abstract: Participation in rice development project is an ionfant platform for joint learning
and technology transfer. The present study quastifie factors influencing participation in rice
development projects among smallholder rice farmerBlorthern Ghana. A total of 400 rice
farmers selected through multi-stage sampling tephenwere interviewed. The result shows a
significant variation in the demographic and ingtibnal characteristics among the farmers by
participation in rice development projects. Panpation in rice development projects in
Northern Ghana is influenced by age of the houskhelad, marital status, access to off-farm
income, market price of rice, knowledge of riceie@es and access to credit and the interactive
term education and farm size. The packaging of caffural technologies by research
institutions and agricultural development organieas should focus on making them more
receptive to farmers through effective training am@monstrations in order to boost
participation, adoption, production and farmerstome
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INTRODUCTION

Rice is increasingly becoming a strategic crop estAfrican countries as it contributes a major
part of the diet of many in Africa. Population irese and urbanization has contributed largely to
the consumption of rice in Africa. In sub-Saharanioa, West Africa is the leading producer
and consumer of rice and widely produced in Coleoite, the Gambia, Guinea, Guinea Bissau,
Liberia, Burkina Faso, Senegal and Sierra Leone RDA, 1996; NISER, 2002). Presently, per
capita consumption of rice in Ghana is estimatezbatg per person per annum. Rapid growth in
consumption has further worsened the rice selfigaffcy status of country. Despite the
observed growth in rice production, the currentelegf production is still unable to meet
domestic demand which is increasingly being mesudrging rice imports (MoFA/SRID, 2011).
Enhancing domestic supply of rice has become aentingolicy issue in Ghana and sub-Sahara
African economies.

Rice is an important crop to the economy of Ghdtrasently, the crop occupies 11 percent of
total area under cereals representing about 5 peof¢he total arable land area. In 2010, a total
volume of 491,603 MT of rice was produced in therdoy (SRID/MoFA, 2011). The crop is

ranked as the second most important staple cragampete strongly with the traditional coarse
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grains and roots and tubers crops in the food mtimluand consumption baskets of the country
(SRID/MoFA, 2011a). The rice industry also has mapartant implication on the livelihood
outcomes of the millions of actors within the inttys

Low soil fertility, lack of credit access and usé inadequate improve technologies have
contributed to the low productivity of rice in Nbegrn Ghana which controls about 70% of the
total area under rice production (SRID/MoFA, 201Td)e low productivity has an implication
on food security in the region. Northern Ghana hétsessed myriads of rice development
projects over the years to address the major cigdkefaced by these farmers. Notable amongst
the interventions include the Rice Sector Suppmijeet (RSSP) where the Savanna Agricultural
Research Institute (SARI) was tasked with varisééction, Seed production, poly-aptitude rice,
cover-crop and improved cropping systems. The dtiterventions include the Ghana compact
of the Millennium Challenge Account (MCA) basicabpught to increase the production and
productivity of high-value crops and staple foodps, and enhance the competitiveness of the
farmers in local, regional, and international mé&k&iDA, 2008); Lowland Rice Development
Program (LRDP), Inland Valley Rice Project (IVRDB)e USAID Emergency Rice Initiative,
Gbewa Rice Project (GRP), Northern Rural GrowthgPam (NRGP) and the Multinational
Nerica Rice Dissemination Project (MNRDP). The @ignfocus of these interventions was to
assist smallholder rice farmers with technologiespted with management practices that will
boost production as well as improve on their liwvebds and welfare status.

Despite the many interventions of rice developnm@ojects in Northern Ghana, many of the
farmers are still producing at the sub optimal legree to the differences in the level of
engagement and technology uptake (Wiredu et aLlQRQ.ow participation in any agricultural
development projects could be due to inability leé project to meet the production needs of
farmers. A farmer may not participate in rice depehent project if the marginal utility derive
from participation is lower than the cost incurr&@bme districts have benefited from many
interventions relative to other districts. Partatipn is a necessary condition for adoption of
technology but not a sufficient condition. Howevéne present study examines the socio-
economic and institutional factors that influencatigipation of smallholder farmers in rice
development projects in Northern Ghana using tledipmodel. The findings of the study will
inform policy in addressing these factors as eptints in promoting farmers’ participation in
rice development project. The study will also addthe limited empirical studies on factors
influencing farmers’ participation in agriculturdevelopment projects especially in Northern
Ghana.

METHODOLOGY
Analytical Method

Study Area

Northern Ghana consists of Northern Region, Uppest Region and Upper West Region. The
three regions share borders with Republic of Tagdhe east, Ivory Coast to the west and
Burkina Faso to the north. Within the country, tleethern Ghana is bordered by Volta region to
south east and Brong-Ahafo region to the south(&agtire 1). Geographically, the three regions
are between longitude®45'01.88” N and 1868'34” N and latitude 25’45.40” W and
0°32'59.95” E and covers a total land area of 97,666 with an estimated population of
3,317,478. The vegetation is a typical guinea sa&fartype, characterized by drought resistant
grasses and trees. Northern Ghana plays an impoolarin agriculture and is normally referred
to as the grain basket of the country. More thap&@ent of the inhabitants of northern Ghana
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are full time farmers (MoFA/SRID, 2011). Most oktemallholder rice farmers in these regions
have benefited from a lot of development projecisied at increasing productivity and
improving livelihoods.
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Figure 1: Administrative Map of Ghana

Sampling Technique and Data Collection

The study was conducted between March and Aprii22The basic information for the analysis
was obtained from primary data collected with tiee & a structured questionnaire. A total of
400 smallholder rice producers were systematicatig randomly selected and interviewed
(Table 1). The selection of the rice producersofsétd a multi-stage systematic random sampling
technique. In the first stage, 10 districts wergppsively selected in the three regions. Secondly,
four (4) communities each were randomly selectethfa list of rice producing communities in
each of the selected districts. Within the selectehmunities, 10 rice producers were further
selected randomly from a list of rice producers.aldition to the survey, key informants
interviews and focus group discussion were condu@ugment the household survey.
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Table 1: Sampling Frame

Regior Districts  Communities (4 per distric  Household (10 per communi
Northerr 6 24 24C
Upper Eas 2 8 8C
Upper Wes 2 8 8C
Total 1C 40 40C

Estimation of Participation in Rice Development Project

The individual’s patrticipation in Rice Developmdntojects (RDP) is dichotomous, involving

two mutually exclusive alternatives. The individuaither participates or does not. The
framework for such analysis has its root in theeshold theory of decision making in which a
reaction occurs only after the strength of a stimuhcreases beyond the individual’s reaction
threshold (Hill and Kau, 1981). This implies thaegy individual when faced with a choice has a
reaction threshold influenced by several factors.

The present study adopts the probit regression htodguantify the factors that determine the
participation of smallholder rice farmers in riceveélopment projects. The fact that the
dependent variable is a dichotomous one justifiesuse of a binary model (i.e. probit model).
The study adopted the probit model partly becadists @bility to constrain the utility value of
the decision to join variable to lie within 0 and dnd its ability to resolve the problem of
heteroscedasticity (Asante et al., 2011). Accorginge dependent variable, participation in rice
development project (Y) assumes only two value$ittie farmer participates in RDP and O if a
farmer does not participate. Accordingly,

Y = 1if a farmer participates in RDP
Y = 0if Otherwise

According to Akinola and Owombo (2012), given tlesw@amption of normality, the probability
that y; is less than or equal tg; can be computed from the normal cumulative normal
distribution as follows:

ri=r(r=)
1)

P =Py <y)
(2)

Pl':PZl'< + Xl :FYL
- (Zi < Bo + BiXyj) = F(YD)

1 1 xB —(XB)?
P(Yz;) = F(XB) = =["7e™2 dx
(4)
X = (1,x1i,x21, ...... ,xkl)
%)
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B’ = (Boy By e veeeee e Bi)
(6)

Wherey; is the critical or threshold level of the indesych that ify; exceedsy/, the farmer
participates in RDP, otherwise the farmer doesméﬁ = %) Is taken as the probability that the

farmer participates in RDP given the values of amptory variables X, and whet® is a
random variable normally distributed with mean zemd unit varianceZ;~N(0,52). The
relative effect of each explanatory variable on likelihood that a farmer will participate in
RDP is specified as follows:

oP;

Xy Bij * f(Z;) (7)

Where f(Z;) is the inverse of the cumulative normal functiomd g5;; are the estimated
parameters.

Description of Explanatory Variables

Gender of household head is expected to capturedifference in farmers’ willingness to
participate in RDP between males and females wilesnexpected to have a higher willingness
to participate than females. Females are normalbupied with domestic activities such that
they do not have enough time to participate. Ageexpected to influence participation
negatively. Younger household heads are more dynwiti regards to adoption of innovations
than older household head (Enete and Igbokwe, 20@09)expected that household head that are
married will have a higher probability of particifpm. Married household heads are normally
assisted by their spouses in production, processidgnarketing decision making.

Experience farmers are less likely to participaterice development project. Most of these
farmers depend on their farming experience acquoret their productive years. Education is
posited to have a positive effect on participatgince it enables an individual to make
independent choices and to act on the basis oflehision, as well as increase the tendency to
co-operate with other people and participate inugractivities (Enete and Igbokwe, 2009;
Southworth and Johnston, 1967; Schultz 1945 andi,(f®73). It is also possible that education
could increase the chances of the household heathgahon-farm income. This could reduce
the household dependency on agriculture and thiigipation.

Household size is expected to positively influefareners’ participation. Household size serves
as a form of family labour and complements theréfd the household heads on the farm. The
availability of family labour provides the housetidiead the opportunity to share responsibility
and save time for other development activitiesoAlarger households spend more on food and
other household needs. The higher expenditure iassdowvith larger households sizes tend to
make them more resource constrained and hences#tefar external support. Most researchers
have found a positive relationship between farne simd participation or adoption (Adimado,
2001; Kheralla et al., 2001; Langyintuo and Meku@&805). Household head with more land
will require improve seed varieties that are maedding. Most of these pieces of information
are shared through development projects. Otheriestuslich as Mussei et al. (2001), and
Gockowski and Ndoumbe (2004) found a negative icelahip between farm size and
participation and adoption. The labour demand farkimg on a large area of farm makes
farmers unwilling to participate in developmentiates.
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Off-farm income is expected to be positively andyaterely associated with participation.
Household head that earns off-farm income may Hdile time to participate in any rice
development activities due to the competing neAllsrnatively, household heads that earn off-
farm income may invest in adoption of improved ghes to increase their production.
Household head membership of an association/gnocigases access to information which is
important to production and marketing decisionsn@ilde, 2010). Most farmer groups engage
in group marketing, bulk purchasing of inputs anmddd provision for its members. It is
therefore expected that household head membergrapsociation/group will positively affect
participation.

Availability of credit and the associated cost dit according to Sindi (2008) are crucial in the
success of the agricultural industry. Access tditreerves as an incentive for farmers to
increase their production and overcome the findradastraints in participating in development
projects which also has a direct impact on theelihoods. Market price of rice is posited to
influence participation in RDP positively. Higherige serves as an incentive for farmers to
increase their production and also seek innovatiethods of meeting the demands of buyers.
Rice development project provides farmers the dppdy to learn new and innovative farming
methods. Farmers with knowledge of rice varietiest tan be cultivated in any ecology have a
higher probability of participation in rice developnt projects. Knowledgeable farmers are
normally engaged in development projects to sesviinage between farmers and agricultural
development organizations. Finally, perception ofl dertility is likely to influence the
probability of participation negatively. Househdldads with perception of low soil fertility will
participate more in any RDP that provides solutmtheir problems.

Empirical Model

The dependent variable used in this study is feshparticipation in rice development projects
in northern Ghana. It is binary indicating whetloernot a farmer has participated in any rice
development projects. The set of explanatory vé@glhypothesized to influence farmers’
decision to participate in rice development progras includes age, gender (Gend), education
(Edu), marital status (Mar), farming experience €xp), farm size (FmSz), nativity (Nat), off-
farm income status (Ofinc), household size (HHsz¢mbership of association (Asoc.), access
to credit (Cred), land tenure status (Lansta), gq@ion of soil fertility (Pfert), market price of
rice/lkg (Pmkt) and knowledge of rice varieties imalted in any ecology (KnVa). Specifically,
the empirical model for determining the factorsiuahcing participation in RDP is explicitly
specified as follows:

Y = By + p14ge + B,Gend + B3Edu + ByMar + fsHHsiz + fgNat + ,Fmexp +
BgFmSz + BoAsoc + B1oCred + [1,0finc + f1,Lansta + B3Pmkt + B14Pfert +
BisKnVa + p; (8)

Where, f, is the constant termfy, 8, f5, ... ....., 15 are the parameters of the respective
explanatory variables in the model, amndis the error term. The estimates for these pammet
were obtained using the STATA SE software versidn Appendix 1 shows the host of
explanatory variables that are potentially expedtedxplain variation in participation in RDP
and theira priori expectations.
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RESULTSAND DISCUSSION

Characteristics of the Sampled Rice Farmers by Participation

The results in Table 2 show the characteristighefrice producing households by participation
status. Significant differences existed in age,italastatus, household size, off-farm income

status, credit status and land ownership statusadthe participation categories. Majority (70%)

of the sampled rice producers had not participateahy rice development project since 2000.

The mean age of the sampled rice producers wasedds.yThe sampled rice producers that
participate in rice development projects were ab®uyears younger than non-participants.

Younger households are more dynamic in terms odvation adoption hence their desire to

participate in rice development projects. Rice piasts in northern Ghana are male dominated.
About 94% of the sampled household heads were mEesgender distribution is similar across

the participant and non-participant household hea@ls results show that majority (96%) of the

sampled rice producers were married. However, gwmon-participants household heads were
6% more than that of participant married househeilads.

Educated farmers constituted about 22% of the sadnffalrmers. Rice producers that participate
in RDP are more educated than the non-participaniséholds. Education is expected to
influence participation in RDP both negatively gpaksitively. It may influence the producer’s
ability to participate in group activities as wa#l other non-farm income generating activities.

The average rice producing household in northermn@hconsisted of about 13 members.
However, this was relatively higher among the paréint households than non-participant
household. Rice production is labour intensive. $é&hwld size serves as a form of family labour
which is essential in the rice production syste@s.the average, rice producing household head
had 9 years of farming experience. There is noifsignt difference in the years of experience
of participant and non-participants household he&dsming experience is likely to affect the
decision to participate in any rice developmeniguts.

Access to off-farm income was relatively high amadhg participants household. Overall, 57%
of the sampled rice producers were involved infaffn income generating activities such as
trading, artisanship, driving and civil servanttieTresult also indicates that 63% of the overall
household heads had access to credit. Accessdih wiEs relatively high among non-participant
household heads.

Finally, on the whole, land ownership among riceduicing households accounted for about
96%. The ownership of land is very crucial to pap@tion and sustainability of technology
adoption.

Table 2: Characteristics of Rice Producersby Participation

Non-

Characteristics Participants participants Overall Prob.
Sample Distribution (Number, ¢ 119 (30 281 (70 400 (100 -
Age (years 4C 46 44 0.0C
Male (%, 95 94 9 0.6C
Female (% 5 6 6 0.6(
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Married (% 91 98 96 0.0C
Education (% 24 21 22 0.4¢
Household Size (Numbe 15 13 13 0.0t
Farming experience (yea 12 13 9 0.7
Farm Siz 9 9 9 0.47
Access to otfarm income (% 66 53 57 0.0
Acces: to credit (% 55 67 63 0.0C
Land ownership (¥ 98 10C 96 0.2¢

Source: Estimation from Author’'s Household Surveytd)2012)

3.2 Participation in Rice Development Project

The probit model was used to estimate the parametiethe determinants of participation in
RDP by smallholder rice farmers in Northern Ghaftee Pseudo R-squared value indicates that
13 percent of the variation in the participationrRBP by smallholder rice farmers is explained
by the independent variables. The relatively swalile may be due to measurement errors in the
explanatory variables. The significant Wald chi@gu value of 60.00 indicates that the
explanatory variables jointly influence the farmguarticipation in RDP (Table 3). Participation
in RDP is significantly determined by age of theusehold head, education, marital status,
access to off-farm income, market price of ricepwledge of rice varieties, access to credit and
the interactive term education*farm size. Numehcahd statistically, market price is the most
influential determinant of farmers’ participatiamany rice development projects.

The result indicates that age was negatively reélat¢h the probability of participation in RDP.

A unit increase in the age of the household headsleio a decrease in the probability of
participation by 0.01. The respective studies oé#ida and Forson (1995), Asante et al. (2011)
and Gbetibouo (2009), established a positive miahip between age and adoption of improved
agricultural technologies. According to them, olflrmers are more experienced which allows
them to assess the attributes of an improved téepypaelative to younger household head.
However, the present study holds a contrary viesunger household heads are more innovative
in terms of technology adoption and are more likelyake risk than older household heads. The
myriads of social networks available to older htnade heads that enhances their productive and
commercial decisions are likely to reduce theityatality of participation in RDP. The result is
consistent with Ayamga (2006) who found that as iageeases, the probability of a farmer to
participate in microcredit programmes in Northetma@a, decreases.

Education was negatively associated with the pritibabf participation in RDP. For household
heads that are educated, the probability of ppdten in RDP was lower than uneducated
household heads by 0.28. The result is contratiigdindings by Tambo and Abdoulaye, 2011;
Enete and Igbokwe, 2009; Udoh et al, 2008; He-XngFet al 2007; Nzomoi et al. 2007,
Damianos and Giannakopoulos 2002; Gamba et al.;2068enet al. 1990; Norris and Batie,
1987; Southworth and Johnston, 1967; Schultz 194 @fori, 1973. According to them,
education enhances access to information procedsmtechnology uptake and higher farm
productivity. The negative effect of education anhability of participation suggests the strong
competing effect of diverting skills of householcad to other off-farm employment
opportunities (Martey et al., 2012). This could ueel household head dependency on
agricultural development projects. The result gpsuted empirically by the fact that most of the
study areas are accessible to major urban centresevemployment is prevalent.
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Table 3: Probit Estimates of Deter minants of RDP in Norther n Ghana

Estimated Result of Probit Model
Explanatory Variables

Coefficient Rogfrs(‘)‘?td Marginal Effect
Age -0.028¢ 0.007C -0.0094 **
Se> -0.081z 0.204: -0.027¢
Education statt -1.069¢ 0.5282 -0.280&*
Marital status of househc -0.806¢ 0.4051 -0.305%**
Nativity 0.165( 0.222¢ 0.525:
Household siz 0.010:¢ 0.008¢ 0.003¢
Years of farming experienc 0.009¢ 0.007¢ 0.003:
Membership of associati -0.129¢ 0.155¢ -0.043(
Farm Siz: -0.0023 0.009(C -0.000¢
Land tenur statu: 0.088: 0.244c¢ 0.029:
Off-farmincome 0.370¢ 0.150¢ 0.120¢*
Market price 1.456: 0.445: 0.483(* *
Access to crec 0.622¢ 0.160: 0.2210**
Knowledge of rice varieties & ecolog 0.342: 0.153¢ 0.1157**
Perceptio of soil fertility -0.216: 0.155¢ -0.073:
Educatiorstatus*Farr size 0.031¢ 0.015¢ 0.0104+*
Education*Age 0.016: 0.011: 0.005¢
Constar 0.291: 0.701: -
Number of Observations 40C
Wald Ch-square(15) 66.2¢
Prob > Chi 2 0.000(
Log Pseudo likelihood -210.4173
Pseudo l-squared 0.135¢

Source: Regression Estimation from Author’'s HouslSurvey Data (2012) ***p<0.001**p <
0.05and *p <0.10

Marital status was negatively associated with lovpeobability of participation. Married
household heads were less likely to participatRDP. The probability of participating in RDP
amongst married household heads was 0.31 lower simybe household heads. The result is
contrary to expectation. Married household headsnatly have lots of responsibilities which
includes ensuring the well-being of the househodsinters. These responsibilities may influence
the household head to participate in developmeoiepts that will impacts positively in their
income levels. Alternatively, unmarried househothdth according to the result have a higher
probability of participation in RDP. The benefitssaciated with such projects as well as
availability of time may be the germane motivatfon this category of farmers in participating
in such development projects.

The probability of participation was positively iménced by off-farm income. Household heads
that earn additional income from off-farm activétiare more likely to participate in RDP relative
to those who do not earn off-farm income. The pbdlig of participation by a household head
that earn off-farm income was 0.11 higher than eamers of off-farm income. The result is
consistent with the findings of Tambo and Abdoula§g911). Household heads that earn off-
farm income are able to meet the financial demasdsciated with participation and adoption of
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improved technologies. Sustainability of participat and adoption is highly dependent on
farmers’ income level (both on and off-farm).

Market price was associated with a positive eftecparticipation in RDP. A unit increase in the
market price of rice results in an increase ingrabability of participation by 0.46. According to
economic theory, output price is an incentive famf households to supply more produce for
sale which subsequently result in higher incomedi®s by Olwande et al. (2010), Enete and
Igbokwe (2009) and Omiti et al. (2009) support thisory. A major challenge of the farmer is to
produce to meet the demands of the market. Regeicudiural development projects encourage
farmers to perceive farming as a business and ma@tyaof life. Higher market price guarantees
the income of the household head. In order to takeantage of the market price, household
heads may increase their technology uptake thrpagiicipation in any RDP thereby increasing
the volumes of rice production.

Access to credit is associated with a positivectfte participation in RDP. The probability of
participation in RDP by a household head with asdescredit was higher than those without
access to credit by 0.22. The result is consistétit the findings by Asante et al., (2011);
Nzomoi et al., (2007) and Mussei et al., (2001)cess to credit enables farmers to overcome
their financial constraints associated with productand adoption of innovations. It also
encourages group formation and learning.

Household heads with knowledge of rice varietied etologies were more likely to participate
in RDP. The probability of participation by a hobskl head with knowledge of rice varieties
and ecologies was higher than those without knogdeaf rice varieties and ecologies by 0.12.
A knowledgeable farmer either by experience or atian serves as a nodal point for technology
transfer especially in on-farm demonstration tridldost of these farmers are engaged by
agricultural development and research organizafflkes research institutions, Ministry of Food
and Agriculture and Non-Governmental Organizatiotss)ead on-farm demonstrations. This
approach makes technology and information disseimimanore receptive to wide range of
farmers.

Finally, the interactive term, educational statusl darm size was positively associated with
probability of participation in RDP. The marginaffext indicates that, the probability of
participation in RDP by educated household headks farm lands was 0.01 higher than non-
educated household heads with access to farm |&uisated household heads that have large
farm size appreciate new technologies for incréasgricultural production. The implication of
the result is that education alone is not a swfiticondition for household head participation in
RDP.

CONCLUSION

Participation in rice development project is veryaial in addressing most of the production
challenges faced by farmers in Northern Ghana. #8igéhe household head, marital status,
access to off-farm income, market price of ricepwledge of rice varieties access to credit and
the interactive term, education and farm size S$iamtly explains smallholder farmers’

participation in rice development projects in Nerthh Ghana. Younger and single household
heads with access to off-farm income and well imied on the rice ecology are more likely to
participate in rice development projects in North&hana. Higher market price is an incentive
for farmers to seek improved technologies that esssinigher production to meet market
demand. The present study contributes to the sdaetgiture and also provides the foundation
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for quantitative analysis of factors influencingeaidevelopment project in Northern Ghana. It is
recommended that government policy should aimsistaisg farmers with credit to ensure group
formation and joint learning for the sustainabiliby any development related rice project.
Secondly, the Youth in Agriculture programmes (Y)ARust be strengthened and provided with
both technical and financial support to ensure maxn participation in agricultural
development projects and also serve as ambassddordechnology transfer. Finally,
knowledgeable farmers must be identified and usetemonstrations trials of any rice improved
technology as well as training programmes to engtdler receptiveness amongst the farmers in
general.
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Appendices

Appendix 1: List of Explanatory Variables

Explanatory Variables

No Variable Specification Exgzcrfed

1 | Gender 1 if male and O if female +/-

2 | Age Age of household head in years +/-

3 | Education level Number of years of formal edwrati +

4 | Household size Number of members of household +

5 | Marital status 1 if married and O if not married +/-

6 | Nativity 1 if a native and 0 if not a native +

7 | Years of experience Number of years of farmingeeience +

8 | Total land size Total land size available to lehdd head +

9 | Access to off-farm income 1 if household heach edi-farm income +
and 0 otherwise

10 | Membership of association 1 if household hedolngs to association +/-
and O otherwise

11 | Land tenure status 1 if household head ownsdadd +/-
otherwise

12 | Access to credit 1 if household head have atoes®dit +/-
and 0 otherwise

13 | Output price Ghana cedi/Kilogram +

14 | Knowledge of rice varieties and 1 if household head is knowledgeable and 0 +/-

ecologies otherwise

15 | Perception of soil fertility 1 if household heaefrceives soil to be rich  +
and 0 otherwise

16 | Output price -

I nteractive terms

17 | Education status and farm size Education stears’ size +

18 | Education status and age Education status*Age +
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Appendix 2: Probit Regression Result

Probit regression Number of obs = 400
wald chi2(17) = 66.26
Prob > chi2 = 0.0000
Log pseudolikelihood = -210.41733 Pseudo R2 = 0.1358
Robust
ricprj Coef. std. Err. z P>|z| [95% Conf. Interval]
sex -.0811821 .3042991 -0.27 0.790 -.6775974 .5152333
age -.0283755 .0070484 -4.03 0.000 -.04219 -.0145609
edu -1.069902 .5281561 -2.03 0.043 -2.105069 -.0347354
mari -.8068535 .4050682 -1.99 0.046 -1.600773 -.0129344
exp .0096007 .0073815 1.30 0.193 -.0048668 .0240683
natv .1649853 .2224882 0.74 0.458 -.2710835 .6010541
hhsiz .0102055 .0085843 1.19 0.234 -.0066195 .0270305
ofam .3705296 .1505121 2.46 0.014 .0755314 .6655279
mem -.1296256 .1558818 -0.83 0.406 -.4351484 .1758972
fmsz -.0024904 .0090376 -0.28 0.783 -.0202038 .015223
tensys .0883237 .24486 0.36 0.718 -.3915931 .5682404
pmkt 1.456321 .4451704 3.27 0.001 .5838027 2.328839
credit .6228671 .1602806 3.89 0.000 .3087228 .9370113
knhyd .3423418 .1533811 2.23 0.026 .0417204 .6429631
pcptnfert -.2161162 .1559492 -1.39 0.166 -.521771 .0895385
Edufmsz .031378 .0155451 2.02 0.044 .0009102 .0618458
EduAge .0162787 .0112776 1.44 0.149 -.005825 .0383824
_cons .2913194 .7013012 0.42 0.678 -1.083206 1.665844
mfx
Marginal effects after probit
y = Pr(ricprj) (predict)
= .27162341
variable dy/dx std. Err. z P>|z| [ 95% C.I. ] X
sex* -.0274913 .10511 -0.26 0.794 -.233503 .17852 .94
age -.0094103 .00232 -4.06 0.000 -.013958 -.004862 43.8775
edu* -.2807767 .10179 -2.76 0.006 -.480275 -.081279 .2225
mari* -.3052959 .15835 -1.93 0.054 -.615665 .005073 .9625
exp .0031839 .00244 1.30 0.192 -.001603 .007971 12.6025
natv* .0525183 .06781 0.77 0.439 -.080378 .185414 .8825
hhsiz .0033845 .00285 1.19 0.236 -.002208 .008977 13.365
ofam* .120645 .04779 2.52 0.012 .026971 .214319 .565
mem -.0429886 .05171 -0.83 0.406 -.144335 .058358 .635
fmsz -.0008259 .003 -0.28 0.783 -.006702 .00505 9.0058
tensys .0292913 .08119 0.36 0.718 -.129843 .188425 1.0075
pmkt .4829689 .14702 3.29 0.001 .194812 .771126 .324765
credit* .2210302 .05868 3.77 0.000 .106021 .336039 .2575
knhyd* .1156981 .05243 2.21 0.027 .012934 .218462 .39
pcptnf~t* -.0730779 .05343 -1.37 0.171 -.177801 .031646 .6625
Edufmsz .0104061 .00517 2.01 0.044 .000276 .020536 2.14513
EduAge .0053986 .00372 1.45 0.147 -.001897 .012694 9.165
(*) dy/dx is for discrete change of dummy variable from 0 to 1
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