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Abstract Marketing systems for non-timber forest products (NTFPs) have evolved

over centuries and are culturally rooted in the traditional practices of local people.

Relative to timber marketing, marketing of NTFPs has received little attention. This

study assessed the NTFPs market participation behavior of people living in Omo

Forest Reserve, Ogun State, Nigeria. Primary data were collected from 192

respondents using a multistage sampling procedure and were analyzed using

descriptive statistics and a Heckman model. The decision to participate in NTFPs

marketing increases with being a female, larger households, greater number of

males and females aged 15–64, higher dependency ratios, and being married.

Conversely, it decreases with older collectors, higher educational attainment,

engagement in farming activities, higher non-farm income, higher per capita land

size and farther market distance. Level of market participation was found to be

positively and significantly influenced by being married, income from NTFPs,

membership of forest users’ association and forest conservation. It is negatively and

significantly influenced by being a male, age, household size, education level,

livelihood diversification, non-farm income, transportation cost, per capita land size

and average market distance.
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Introduction

Forests are valued for the many products and benefits they provide. These include

timber, food, fodder, fuel and medicine which generate substantial economic value

to local people from harvesting, processing and trade in these items (Onuche 2011;

Tewari 2012). Millions of households in developing countries, including Nigeria,

depend on forest products other than timber, which have always constituted a large

part of the local economy (Terry et al. 2004; Ahenkan and Boon 2011). Households

extract and produce a variety of NTFPs from forests either for consumption or

income generation and the sustained extraction and processing of these products by

local people provide an alternative to deforestation whereby attention is shifted from

timber (Arabomen and Ajewole 2012) to non-timber.

Extraction of NTFPs is a safety net for many poor people, providing a cheap

alternative for food, medicines and building materials in times of economic hardship

(Arnold 2002; Wiersum and Shackleton 2003). Marketing of NTFPs is being

promoted as a potential solution to the current high rates of poverty in the rural areas

of many developing countries (Angelsen et al. 2014; Ahenkan and Boon 2008). The

relative scarcity of most NTFPs, which is attributable to deforestation (Nwoboshi

1986), has increased the prices the NTFPs and make them highly profitable.

However, the indigenous people cannot sustainably add value to NTFPs because

value-addition involves large capital investment. Although traditional markets for

many NTFPs have been lost to competing synthetic materials, new markets are

emerging in urban areas, especially with the growing interest in natural products

(Aiyeloja and Ajewole 2006).

Marketing of NTFPs suggests marketing in all its possible variations since

NTFPs comprise a variety of products that satisfy the needs and wants of all kinds of

end-users. Some NTFPs are purchased by final consumers without any processing

(e.g., kolanuts, mushrooms, chewstick, bamboo and sand), some are processed

lightly for consumers (smoking of animals) while others are sold to customers who

use them as raw materials in making either more refined products (e.g., conversion

of essential oils to fragrances) or consumer products. Marketing of NTFPs is also a

traditional source of household income and sustenance for local people and

contributes significantly to their food security, income generation and livelihoods

(Marshall et al. 2005; FAO 2006). Market participation is an important channel

through which the global economy impacts these rural areas and can have a true

impact on household welfare (Oduro and Osei-Akoto 2007). It is both a cause and a

consequence of economic development because markets offer households the

opportunity to specialize according to their comparative advantages and thereby

enjoy welfare gains from trade (Boughton et al. 2007).

A review of market participation reveal that participation of households is

influenced by age, marital status, household size, source of labour, farming

experience, farm size, proximity to forests, proximity to markets, participation in

forest conservation activities and whether the household uses the extracted forest

products as a source of income (Mutie et al. 2006; Omiti et al. 2009; Asfaw et al.

2010; Gani and Adeoti 2011; Egbetokun and Omonona 2012; Zamasiya et al. 2014).
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Ehui et al. (2003) also note that physical capital (ownership of different species of

livestock and landholdings) and financial capital (crop and non-farm income) are

factors influencing market participation and sales.

Relative to forest management for the production of timber, NTFPs and

environmental services have received only scant attention by forest economists until

recently (FAO 2011). There is a dearth of studies on market participation for NTFPs

in Nigeria. Therefore, understanding the significance of market participation of the

local people in NTFPs markets is important for any development policy to respond

to the needs of people living in and near forests (Rajib 2009). Policies regarding the

marketing of NTFPs will have impacts on marketing systems by affecting the

quantity and quality of the products in developing countries. The objective of this

study was to identify the correlates of market participation and level of market

participation by rural households in Omo Forest Reserve, Ogun State. This study

has implications for socio-economic policy change and sustainable management of

forests in Ogun State—and potentially other developing countries. Half of the

world’s primary forests are located in the tropics (FAO 2016). Asia and Oceanic had

the highest contribution ($67,408) to global income from NTFPs followed by

Europe ($8026) and Africa ($5299) respectively in 2011(FAO 2014).

Materials and methods

The study was carried out in Omo Forest Reserve (OFR) in Ogun State, Nigeria,

which has the largest area demarcated for protection (1300 km2) and the largest

forest area (381 km2) still remaining natural in the State (Ogunsesan et al. 2011).

The park is located in southwest Nigeria (6�900N, 4�200E) in Ijebu East and North

Local Government Areas of the State. OFR is one of the few remaining large blocks

of high forest in Nigeria and it is of great conservation value with 200 species of

trees, 125 species of birds and many mammal species including forest elephants,

chimpanzees and white-throated guenon monkeys, all of which are considered

threatened. The reserve’s vegetation is characterized by a mixed moist semi-

evergreen rainforest. Collection and marketing of NTFPs for sale is a major

occupation of households living in and around the reserve. The reserve is also a

center for research and educational activities including the 460 ha Strict Nature

Reserve (SNR), a part of the Man and Biosphere Project (MAB).

The study relied on primary data collected from face to face interviews using pre-

tested, semi-structured questionnaires. For the purpose of equal representation, four

villages were randomly selected from each of the four administrative areas (J1, J3,

J4 and J6) with 200 respondents randomly sampled proportionate to the population

sizes of the villages. One hundred and ninety-two respondents gave consistent

responses and were included in the analyses. The survey included questions about

household socioeconomic characteristics, livelihood activities, income from differ-

ent sources and market participation in eleven types of NTFPs—arborea leaves,

sponge, chewstick, kolanut, giant rat, grasscutter, snail, teak leaves, bamboo,

antelope and sand—which are the most commonly extracted and traded NTFPs in

the area. A major challenge to the data collection was the valuation of the NTFPs
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collected as the respondents depended on memory recall. Values were cross-

checked with current, local market prices.

For the determination of the level of NTFPs market participation, a market

participation index was calculated based on the quantities collected, harvested and

sold by the respondents:

Market participation index ¼ Quantity sold

Quantity collected or harvested
ð1Þ

Heckman Model

The two-step econometric procedure used in the study was proposed by Heckman

(1979). First, the factors that influence the decision to sell NTFPs were estimated.

Second, the level of market participation (sales function) were identified, using

results from the first stage. The decision to participate in the market (the selection

equation) is specified in Eq. (2), where the selection variable Z� (probably based on

marginal profitability of participating) was not observed but rather a sign of whether

they participated or not.

Z�
i ¼ ciwi þ Ui; ð2Þ

where ci is a vector of coefficients, wi is a vector of factors influencing the decision

to participate in the market, Ui * N(0, 1) and Zi = 1 if Z�
i [ 0; Zi = 0 if Z�

i B 0.

Equation (2) was estimated by the maximum likelihood method as a probit

model from the entire sample of market participants and non-participants. The

sample selection bias—what Heckman (1979) refered to as the inverse mill’s ratio

(k), was computed from the parameter estimates of the selection equation for each

observation in the selected sample (Greene 2003), and is represented by:

ki ¼
/ ciwið Þ
U ciwið Þ ð3Þ

where / and U are the density and distribution functions respectively. The level of

sales, ci, specified in Eq. (4), was observed only if ciwi ? Ui[ 0, and was esti-

mated by ordinary least squares, where the vector of inverse mill’s ratios was

included as an additional regressor in the sales function regarding level of partici-

pation in order to correct for potential selection bias. This ratio is a summarized

measure that reflects all the properties that cannot be measured.

ci ¼ biXi þ hki þ ei ð4Þ

where ei * N(0, r).

The error terms of the market participation and the sales equation were

correlated, as the Heckman procedure assumes that the decisions pertaining to

market participation and the amount of sales were interdependent. The correlation

coefficient for the error terms ui and ei was represented by q, where ui and ei were

bivariate and assumed to be normally distributed (Greene 2003).
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Corr ui; eið Þ ¼ q ð5Þ

If the inverse mill’s ratio is significant, it suggests the presence of sample

selection bias. Its inclusion as an explanatory variable in the second stage of the

Heckman procedure corrected for the sample selection bias. Note that wi and Xi

were vectors of factors affecting participation and share of sales, respectively, and

w was a subset of Xi (Holloway et al. 2000; Lapar et al. 2003). For the decision to

participate model, the dependent variable was dichotomous assuming value 1 if the

household sold some NTFPs and 0 if it did not. The OLS regression model

estimated the level of market participation of a household (defined as the ratio of

quantity of NTFPs sold by households to the quantity collected/harvested). The

explanatory variables used were from published literature including gender, age, age

squared, household size, number of adult male household members (aged 15–64),

number of female household members (aged 15–64), education level, dependency

ratio, marital status, livelihood diversification index, non-farm income, per capita

land size and average market distance. The definitions of the variables and their a

priori expectations were presented in supplemental materials.

To test for sample selection bias, we examined the relationship between the

residuals for the decision to participate and level of participation equations. If the

residuals in the decision model were correlated with the residuals in the level of

participation equation, we would have biased estimates without correction (Fig. 1).

Results and Discussion

The Market Participation Index (MPI) shows that snails are the most traded NTFPs

followed by bamboo and kolanut while sand, antelopes and giant rats have the

lowest indices NTFPs (MPIs\ 10 percent). Notably, none of the NTFPs attained an

MPI of 50 percent suggesting that the households do not have adequate

marketable surplus of NTFPs and as such a higher percentage of these NTFPs are

consumed by the gatherers and their households.

Factors Influencing Households’ Decision to Participate NTFPs Marketing

The Wald test of independence rejects the null hypothesis of no correlation (q = 0)

between the two error terms (i.e., decision to participate and level of participation

equations) at the one percent level of significance for all of the equations. The

negative sign of rho (r) for arborea leaves, chewstick, kolanut, giant rat, grasscutter,

snail and teak leaves shows that the unobservable factors that reduce the probability

of participation in NTFPs markets increase the level of participation and vice versa.

The positive sign of r in bamboo, antelope, sand mining and sponge shows that the

unobservable factors that are absorbed in these equations will generally affect the

probability of participation and the level of participation in the same direction

(Table 1).

The sigma is significantly different from zero, implying that the model is fit and

that all the explanatory variables included in the Heckman model jointly explain the
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level of household market participation in the selected NTFPs. The inverse mills

ratio (k) is significant for bamboo, antelope, giant rat, grasscutter, snail and sponge

and sand suggesting the presence of sample selection bias, which the second stage

of the Heckman model aims to correct. On the other hand, the coefficient on lambda

(k) for arborea leaves, chewstick, kolanut and teak leaves are not significantly

different from zero, implying the absence of selection bias for these NTFPs.

Gender has a negative influence on the probability of market participation for all

flora NTFPs except of bamboo (Table 2). Females are more likely to sell flora

Fig. 1 Map of Nigeria showing the study area

Table 1 Market participation

index of the respondents
Type of NTFPs MPI (%) Standard deviation

Snail 45.8 44.6

Sponge 18.8 39.1

Chewing stick 20.8 40.7

Kolanut 30.2 0.6

Sand 2.6 16.0

Grasscutter 22.4 41.2

Antelope 3.7 18.8

Giant rat 9.38 29.22

Teak leaves 16.15 36.89

Arborea leaves 22.92 42.14

Bamboo 33.33 47.26
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NTFPs, except bamboo, while being a male collector enhances the decision to sell

bamboo, sand and fauna NTFPs, except snail (Table 3). This result corroborates the

findings of Mulenga et al. (2012) and Fonta et al. (2009), that gender influences the

probability of market participation relative to the type the NTFPs.

The age of the NTFPs collectors is positively correlated with the probability of

market participation for bamboo (p\ 0.05) and kolanut (p\ 0.05) but negatively

correlated with chewstick (p\ 0.10) and teak leaves (p\ 0.10). Thus, older

collectors of NTFPs tend to have more experience and greater contacts allowing for

trade opportunities for bamboo and kolanut while younger collectors are more likely

to participate in the marketing of chewstick and teak leaves.

The relationship between participation and age is parabolic indicating that as the

collectors advance in age, they produce less and their participation in the market

reduces (Goetz 1992). Age-squared has a positive influence on the decision to

participate in marketing of chewstick and teak leaves but negative for the decision

to market bamboo. This suggests that in the life cycle hypothesis, bamboo cutters in

their youthful years are favourably disposed to marketing of bamboo, but will not

likely participate in it as they advance in age. However, the older people are more

likely to participate in the marketing of NTFPs that are not associated with laborious

and rigorous activities, such as chewstick and teak leaves.

Household size has a positive relationship with the probability to participate in

the marketing of arborea leaves (p\ 0.05), antelope (p\ 0.05) and snail gatherers

(p\ 0.10). This reveals that locals with larger household sizes are more likely to

sell their collected NTFPs in order to meet the basic needs of their families. In

addition, larger households have more labour to utilise for extraction activities. The

positive relationship between number of adult female (15–64 years old) members of

the household and the decision to participate in the marketing of arborea leaves and

kolanut suggests that having more adult female members in a household increases

the probability of market participation of extractors of these NTFPs while those with

more adult males are not likely to participate in the marketing of arborea leaves.

This reveals that marketing of arborea leaves and kolanut are dominantly female

activities. Furthermore, dependency ratio and marital status of the household head

are positively related to the decision to market chewsticks and antelope, suggesting

that married respondents with many dependants enhance marketing of these NTFPs.

This indicates that participation in marketing of NTFPs may be seen as a safety net,

especially for larger rural households (Mulenga et al. 2012).

Per capita land-holding has a strong inverse relationship with the decision to

market bamboos, kolanut, antelope, snails and sand. Increasing household land

holdings has the potential to reduce household dependence on the extraction of

NTFPs for income, and this, in turn, may help control extraction of NTFPs and

improve resource sustainability. Education is a form of human capital which

expands the possibilities for labour and employment, opens up alternative

employment opportunities and diverts people from subsistence agriculture and

extraction of NTFPs (Fonta et al. 2009). Therefore, increased access to formal

education for the people living in the forest may reduce their likelihood to market

antelope, giant rat, grasscutter and teak leaves.
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Scarcity of off-farm employment opportunities in remote areas compels

households to engage in extraction and marketing of NTFPs as a source of income

(Takasaki et al. 2004; Mulenga et al. 2012). Diversification of marketing of NTFPs

with other livelihood activities has a negative relationship with the decision to

market chewstick, antelope, kolanut and giant rat. The decision to market these

NTFPs is in part due to scarcity of off-farm and non-farm employment

opportunities, small landholdings and low levels of education, which compels

households to engage in extraction and trade of NTFPs as a source of income. In

addition, non-farm income has negative coefficients for arborea leaves, chewstick,

sponge, teak leaves and snails. This suggests that collectors that are also engaged in

non-farm employment (with higher returns) are usually casual or ad hoc market

participants (those who participate in NTFPs harvest and sales as a safety net) while

the landless, who are without access to non-farm income, are usually entrepreneurial

participants (for example, women who pick and sell leaves, snails and chewstick

regularly as a business) (Shackleton and Shackleton 2004).

Market distance lowers the probability of the local people to participate in

bamboo, antelope, grasscutter and sand mining markets. This supports previous

studies that have suggested that distance to the market negatively influences both

the decision to participate in markets and the proportion of output sold (Key et al.

2000; Makhura et al. 2001).

Determinants of the Level of Market Participation

The second stage of the Heckman model to determine the level of market

participation of NTFPs extractors is presented in Tables 4 and 5. The shares of

marketable surplus for arborea leaves, kolanut, sponge and snails are higher among

female1 extractors but are higher for chewstick, giant rats and grasscutters among

their male counterparts. Age is negative for chewstick, teak leaves and sand

evacuation but positive for snails and kolanuts. Thus, a year increase in the ages of

the extractors will lead to 0.53, 0.07 and 0.03 unit decreases in the share of

marketable surplus for chewstick, teak and sand mining, respectively. A similar

increase in age leads to 0.08 and 0.12 units in marketable surplus for kolanuts and

snails, respectively. However, in the long-run, elderly locals have higher

marketable surplus of chewstics, teak leaves and sand than younger ones.

An additional member to the family will lead to decrease in the marketable sur-

plus by 0.0590, 0.5969, 0.2230, 0.1559 and 0.2618 units of arborea leaves, kolanuts,

giant rat, and grasscutter and snails, respectively. This suggests that that a larger

percentage of these NTFPs are consumed by the household. Conversely, household

size has a positive relationship with snail marketing. This buttresses the findings of

Alene et al. (2008) who reported that household size explains the family labour

supply for production and household consumption levels. A unit increase in

dependency ratio decreases the amount of marketable supply of chewstick, antelope,

kolanut, giant rat, sand and snails by 0.84, 1.08, 6.92, 0.60, 0.35 and 6.07 %,

1 Women from poor households generally rely more on NTFPs for domestic use and income (FAO

2014).
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respectively. The number of males between ages 15 and 64 is positive for arborea

leaves, bamboo, antelope, giant rat, grasscutter and sand but it is negative for

kolanut and teak leaves. However, the number of females between ages 15 and 64 is

negative for arborea leaves, antelope and giant rat, suggesting that commerciali-

sation of these NTFPs increases with prime-aged males in the households. Also,

married snail gatherers sell a larger proportion of their collection than their single

counterparts.

Being educated reduces the households’ share of marketable surplus for bamboo,

chewstick and grasscutter respectively. As expected, livelihood diversification has

inverse relationships with the level of market participation for antelope, kolanut,

giant rat and snail. Furthermore, the level of NTFPs market participation increases

with income for arborea leaves, bamboo, chewstick, antelope, giant rat, grasscutter,

sand mining, snail and sponge. This suggests that output price is an incentive for

sellers to sell more in the market (Alene et al. 2008). On the other hand, non-farm

income decreases with the level of household participation in NTFPs market for

chewstick, grasscutters and sand. A unit increase in per capita land size may also

lead to a less than proportionate reduction in the level of market participation in

arborea leaves, antelopes, grasscutters and snails.

A naira2 increase in the cost of transportation of NTFPs will lead to less than

proportionate decrease in their share of marketable surplus of bamboo, antelopes,

kolanuts, giant rats, grasscutters, sand, snail and sponge. Similarly, remote

households face a lower opportunity cost of labour and may have less share of

marketable surplus for arborea leaves, bamboo, chewstick, grasscutter, sand, sponge

and teak leaves. This is consistent with previous studies (Pattanayak et al. 2004;

Mulenga et al. 2012).

Participation in forest conservation practices (such as controlled and seasonal

harvesting operations, soil conservation practices, conservation of biodiversity and

watersheds) will increase the share of marketable surplus of bamboo, antelopes,

giant rats, grasscutters, snails, sponge and teak leaves. Therefore, a great caution

needs to be exercised with respect to un-regulated extraction of NTFPs, which

threatens their sustainability.

Conclusions and Recommendations

The study has shown that marketing of NTFPs plays a pivotal role in the livelihood

of the local people. Marketing of non-biological and fauna NTFPs (except snail

gathering) and bamboo cutting are reserved exclusively for the men while the flora

NTFPs are in the domain of women. Thus, market participation enhancement

policies should target women for flora NTFPs while such policies should target men

for non-biological, fauna NTFPs and bamboo cutting. The decision to trade in

NTFPs market is related to scarcity of off-farm and non-farm employment

opportunities, small landholdings and low levels of education in the reserve which is

likely to compel households to engage in extraction and trade of NTFPs as a source

2 Naira is the unit of currency in Nigeria.
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of income. Years of formal education also has a negative influence on the proportion

of marketable quantities of bamboo, chewstick and grasscutters. There is a need for

the government authority in the reserve to focus more on the attainment of basic

education and rural infrastructure, which have tendencies to increase chances of

non-farm income and thus reduce the pressure on the forest for the supply of NTFPs.

Participation in forest conservation practices increases the proportion of

marketable surplus of bamboo, antelope, giant rat, grasscutter, snail, sponge and

teak leaves. Therefore, policies to regulate extraction of NTFPs and enhance forest

resource conservation in rural communities should be enforced in order to increase

the continued availability of these NTFPs, their marketable surplus and their

sustainable harvest. Large households have less shares of marketable surplus of

arborea leaves, kolanut, giant rats and grasscutters than smaller ones. The current

birth control awareness campaigns will likely increase the present low level of

marketable surplus. Education also enhances livelihood diversification by opening

up more non-farm livelihood opportunities and thereby also reducing pressure on

the extraction of NTFPs. Transportation costs and distance to markets have negative

relationships with the shares of marketable surplus of the NTFPs. Provision of rural

infrastructure like good quality road networks should reduce transaction costs and

increase market participation. This study has implications for socio-economic

policy change and sustainable management of Omo forests and potentially other

tropical regions.

Appendix 1

See Table 6.

Table 6 Definition of model variables

Variables Definitions

Dependent variable for level of participation (OLS)

NTFPS Market participation index of respondents

Covariates

Gender Gender of household head (male = 1, female = 0)

Age Age of household head in years

Age-squared Age of household head squared in years

Household size Number of people living in the household

Number of males aged

15–64

The number of prime age male members in the household

Number of females

aged 15–64

The number of prime age female members in the household

Education level Number of years of schooling (0 = informal, 6 = primary, 12 = secondary

and 16–21 = tertiary.

Dependency ratio Dividing the proportion of household members less than 15 years plus those

greater than 64 years of age by the number of individuals between 15 and

64
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Appendix 2

See Table 7.

Table 7 A priori expectation of the exogenous variables influencing decision to participate (first stage)

Variables Description Expected

Signs

Sources

Gender Dummy - Adhikari (2004), Ehui et al. (2003)

Household head age Continuous -

?

Ehui et al. (2003)

Cavendish (2000), Chilundika (2011),

Gebremedhin and Jaleta (2010)

Household head age-

squared

Dummy - Chilundika (2011)

Household size Continuous ?

-

Alene et al. (2008)

Gebremedhin and Jaleta (2010)

Number of males aged

15–64

Continuous ? Chilundika (2011)

Number of females aged

15–64

Continuous ? Chilundika (2011)

Education level of the

household head

Continuous -

–

Godoy and Contreras (2001), Gunatilake (1998),

Shylajan and Mythili (2007)

Ehui et al. (2003)

Table 6 continued

Variables Definitions

Marital status Marital status (1 = Married, 0 = unmarried)

Livelihood

diversification index

Attempts by households to find new ways to raise incomes and reduce

environmental risk (1 = Diversify, 0 if otherwise)

NTFPS income Total income earned from forest activities in Naira

Non-farm income Total income earned from off farm activities in Naira

Transport cost Amount involved in conveying the proportion of the quantity of NTFPS

meant for sale to the market in naira

Per capita land size Ratio of land size exploited by the household for farming to household

number in acre

Average market

distance

Average distance to markets in the village in km

Input cost Identify the inputs, determine the price per unit of each of the inputs and the

quantity bought with their expected year of usage

Membership Whether a household belongs to a forest management committee or NTFPS

extractor or market association or not (1 if member and 0 otherwise)

Forest conservation

practices

Land management practices implemented to control NTFPS extraction/

harvesting (participate in forest conservation = 1, 0 if otherwise)

Decision to participate model (probit)

NTFPS Participation Whether household sold NTFPS or not (yes = 1, no = 0)
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Appendix 3

See Table 8.

Table 8 A priori expectation of the exogenous variables determining the level of participation (Second

stage)

Variables Description Expected

sign

References

Gender Dummy - Cunningham et al. (2008)

Household head age

(years)

Continuous - Ehui et al. (2003)

Household head age-

squared

Dummy - Chilundika (2011)

Household size Continuous - Alene et al. (2008)

Number of males aged

15–64

Continuous ? Chilundika (2011)

Number of females aged

15–64

Continuous ? Chilundika (2011)

Education level of the

household head

Continuous -

?

Adhikari et al. (2004)

Makhura et al. (2001)

Dependency ratio Continuous ? Ehui et al. (2003)

Marital status Dummy ? Dyer et al. (2006)

Livelihood diversification Continuous -

-

Govereh et al. (1999), Fonta et al. (2009)

Ehui et al. (2003)

NTFPS income Continuous ? Sadashivappa et al. (2006), Mutie et al. (2006)

Non-farm income Continuous - Alene et al. (2008), Shackleton and Shackleton

(2004), Ehui et al. (2003)

Transport cost Continuous - Key et al. (2000), Makhura et al. (2001)

Per capita land size Continuous ? Straberg et al. (1999), Fonta et al. (2009)

Table 7 continued

Variables Description Expected

Signs

Sources

Dependency ratio Continuous -

?

Ehui et al. (2003)

Adhikari et al. (2004)

Marital status Dummy ? Dyer et al. (2006)

Livelihood

diversification

Continuous -

-

Fonta et al. (2009)

Ehui et al. (2003)

Non-farm income Continuous - Shackleton and Shackleton (2004), Mulenga et al.

(2012), Adhikari et al. (2004)

Per capita land size Continuous ? Strasberg (1999), Fonta et al. (2009)

Average market

distance

Continuous - Godoy et al. (1997), Gebremedhin and Jaleta

(2010)
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