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Multinomial regression analysis of yam consumers’ preference and
varietal diversification in the yam production system in Nigeria was the
thrust of this investigation. Five major yam farming communities were
sampled randomly to get 200 respondents (suppliers and consumers) of
yam. Parametric and non-parametric tests were employed to analyze the
primary data collected with the questionnaire. The result indicates that
white yam (Dioscorea rotundata) is the dominant variety among
consuming households. The majority of the respondents prefer selling of
white yam (76%) followed by water yam (13%) and yellow yam (11%) in
response to consumers’ preferences. The mean value of yam supplied was
505.34kg, while the mean quantity consumed was 14.56kg. The finding
shows that the statistical relationship between the varieties consumed and
supplied is strong and positive. It was concluded that as the demand-end is
willing to purchase more quantity of white yam supplied, yam farmers and
marketers are advised to scale-up production and supply respectively to
take advantage of the increasing market demand for white yam in Nigeria.
Also, more research works on yam varieties should be conducted by
researchers to expand the value chain / industrial uses of other yam
varieties to prevent their extinction.

Contribution/ Originality

The study empirically established that yam production and consumption preferences are dynamic
but predictable behaviors. It is one of the latest studies that applied the economic theories of
production, supply, and demand to the analysis of yam production systems, which was a missing
gap and has thus expanded the frontier of yam varietal diversification literature.
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1. INTRODUCTION

Yam (Dioscorea spp.) is a major source of food for millions of people in the tropical and
subtropical areas of the world and especially in West and Central African, where it contributes to
the income and food of more than 60 millions of people (Asiedu and Sartie, 2010). In West and
Central Africa and the Caribean, yam is one of the most important sources of carbohydrates to
many people and is considered as food security crop. The global projection for root and tuber crop
foresees an increase in its economic importance through the increase in both the production and
consumption (Scott et al., 2000; Alexanderatos and Bruinsma, 2012). Discorea rotundata and
Discorea cayenensis (Figure 1 & Figure 2), respectively, are known as white yam and yellow yam.
They are the most valuable and important varieties of yam in West Africa and central Africa®.

Figure: White yam Figure 2: Yellow yam

Despite the nutritious value of yam, little is known as consumers’ preference regarding yam
characteristics and product quality. However, awareness has been raised that a greater consumers’
preference analysis is required for an improved yam production system that can sustain the food
security system (Selfa et al., 2008; Rastoin and Ghersi, 2010; Tsolakis et al., 2014).

Yam is the second most important tuber crop in the world after cassava in terms of production
(IITA, 2013). It is an important food source in other tropical countries, including East Africa, the
Caribbean, South American, India, and Southeast Asia (Okonkwo, 1985). Average yam
consumption per capita per day is highest in the Benin Republic (368 kcal), followed by Cote d’
Ivoire (342cal), Ghana (296jcal), and Nigeria (258kcal) (1ITA, 2009).

Yarn price has been increased, and in recent years due to the strong demand for the crop in Africa,
Europe, and the USA, where rapidly growing West Africa migrated, communities still have a big
appetite for their traditional preferred staple. Nigeria exported the US $27.7 million worth of yam
to the United States of America in 2011 (Babatunde, 2012), and it is expected that much foreign
exchange through yam trade would be realized in the future.

Nigeria is the highest producer of yam with more than 45.004 million metric tons (mmt) annually,
with Ghana (7.1 19mmt), Cote d’Ivoire (5.8mmt), and Cameroon (0.579mmt). Yam contributes
more than 200 dietary calories per day for over 60 million people in Nigeria (Nweke et al., 1991).
Yam is also important as a source of pharmaceutical compounds like saponins and sapogenin,
which are precursor of cortisone and steroidal hormones (Okonkwo, 1985).

1 Retrieved from https://www.agriculturenigeria.com/research/yam-varieties/ and
www.ourafricanshop.com
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The most important species of yam include D. rotundata, D.cayensis, D.dumetorum, D.esculenta,
D.bulbifera, D.trifida, D.opposita, D.japonita and D.hispida. Diversified yam farming systems are
deemed as an important strategy to address the sustainability challenges of the present-day
agriculture, such as economic viability for farmers, environmental soundness, and social
acceptability by consumers (Martin et al., 2020). The decision to cultivate diverse yam species may
be affected by some consumer-based factors like taste and price variations. Yet studies of varietal
diversification in yam farming are limited.

Yam is one of the staple food crops grown in Nigeria. The relevance of yam as a staple foodstuff in
Nigeria cannot be overlooked. Among the numerous problems, the average Nigerian yam farmer is
the non-availability of steady demand and varietal preference. Moreover, the study tends to analyze
the relationship between consumer preference and supply response for yam varieties. The outcome
of this research will enable yam producers to respond rationally to varietal preferences among yam
consumers.

Again, the study will be useful to extension personnel to yam varietal consumption preferences and
the corresponding varietal diversification responses among producers in the yam production system
in Nigeria.

Yam (Dioscorea spp.) has many varieties that exist in the world, but information on the most
preferred variety among yam consumers is lacking and overlooked by previous authors. Previous
investigations on yam were mainly focused on the production stage to the neglect of post-harvest
issues such as marketing, consumer preferences, and associated variables (Ehirim et al., 2007,
Aidoo et al., 2012). There is a lack of information on factors that determine consumer’s preference
for yam varieties in Nigeria. Consumer preference is an important driver of agricultural production
intensification, including export response (Achoja et al., 2012). Consumer preference for some yam
varieties could therefore stimulate variety-based supply responses and could lead to the extinction
of the unpopular varieties. It is, therefore important to investigate whether the supply of yam
varieties is market dependent or subsistence dependent in the study area. As it stands, factors that
influence the supply of yam, as well as the gap between the demand and supply of yam, have not
received adequate research attention in Delta State, Nigeria.

Because of the problem, the major objective of the research was the multinomial regression
analysis of yam varietal diversification and associated factors in the yam production system in
Nigeria.

The specific objectives of the study were:

i. ascertain the quantity of yam consumed by the household;

ii. assess the quantity of yam supplied by producers;

iv. determine consumer’s preference for yam varieties; and

iv. evaluate the factors that influence yam varietal diversification among yam farmers.

The following hypothesis was formulated and tested to guide the study.

Hol: Consumer’s preference does not significantly determine the varietal diversification of yam
farmers.

2. MATERIALS AND METHODS
2.1. Study area
The research was carried out in Delta State, Nigeria. The area was chosen for the study because

there are many yam producers and consumers. It covers an area of 818km/square; it has a
population of 320,687 as of the 2006 population census. The major occupation of these people is
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farming with crops cultivated as cassava, yam, okro, oil palm. The communities studied were
Agbarho, Agbarha, Evwreni, Ogor, Orogun, Uwheru, and Ughelli.

2.2. Sampling technique, sample size and data collection techniques

A simple random sampling method was used to select (24) twenty-four Respondents from the five
clans making the total sample size of one hundred and twenty (120) respondents in the following
manner. Out of the seven clans in the local government area, five clans were randomly selected. In
each clan, two communities were randomly selected from making a total of ten that were selected
for the study. In each community, ten yam consumers and ten yam producers (supplies) were
randomly selected, making a total of 100 yam consumers and 100 yam producers. Hence a total of
200 respondents were selected for the study. Primary data were collected with the aid of a
structured questionnaire and interview schedule.

2.3. Data analytical techniques

Descriptive (mean, percentage, table, charts) and inferential statistics (multiple regression) were
employed to analyze collected data. Consumer preference for yam varieties was achieved using
frequency distribution tables and charts. Factors that influence consumer preference for yam
varieties were analyzed using demand function derived from a multiple regression model. The
factors that influence the supply response of yam varieties were evaluated using the supply function
derived from the multiple regression model.

2.4. Model specification
The supply response model for yam is explicitly specified of yam supply response model was
specified as:

Multinomial regression model for Yam Consumption preference
YP = Bo+ Bilnc + B2V + B3S + B4 HT +ei

Where:

YP = Yam preference (variety preferred by household head)
Inc = Income of household

V = Variety of yam

S = Seasonal influence

HT = Household taste

Bo = intercept term /constant

B1— Ba= Coefficient of parameter estimates

Multinomial regression model for Yam varietal diversification (supply)
YS= o+ B1P+ B2S+ B3INC + B4V +ei

Where:

YS = Quantity of yam varieties supplied

P = Price per unit of yam

S = Seasonality of yam supply

INC = income earned from yam supply

V = consumers’ preference for yam varieties
Bo = intercept term/constant

B1— Ba= Coefficient of parameter estimates
ei = Error term

The gap or difference between yam supply and demand was determined by using t-statistics.
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T-Test = QS — QD

Qs*  Qb*
NS = ND

Where:

QS = Quantity of yam supplied (kg)

QD = Quantity of yam demand (kg)

QS?= Variance of yam supplied (kg)

QD? = Variance of yam demanded (kg)

NS and ND = Numbers of observation for yam supply and demand respectively (kg).

3. RESULTS AND DISCUSSION

In Table 1, the mean and standard deviation of yam demand and supply are presented. The mean
value of the supply of yarn was 505.34kg with a standard deviation of 790.17 and yam demand has
a mean value of 14.56kg with a standard deviation of 6.612. The t-value is 6.210. This result
implies that there is a significant difference between the yam demand and supply is greater than T-
stat. (P<0.05).

Table 1: Statistical analysis of yam demand and supply gap during peak season

Variables Mean Stapdqrd t-cal P-value Remark
deviation

Yam supply 505.34 790.17 6.210 0.000 Significant

Yam demand 14.86 6.612 t-cal P-value

Table 2 shows the distribution of consumer preference for yam variety consumed. The result
indicates that 71% of the respondents preferred to consume white yam (Dioscorea rotundata),
water yam (Dioscorea alata) (16%), and yellow yam (Dioscorea cayenensis) (13%). This finding
implies that the scale of preference of yam consumers is biased towards white yam followed by
water yam and yellow yam. Other varieties of yam (D.dumetorum, D.esculenta, D.bulbifera,
D.trifida, D.opposita, D.japonita and D.hispida) were not visible in the yam market as at the time
of this investigation. This finding supports the earlier research report that white yam is the most
valuable and important variety of yam in West Africa and central Africa. The result also agrees
with the earlier assertion of Chong et al. (2020) that consumers often vary in their preferences for
agricultural products.

Table 2: Distribution of consumer preferences for yam varieties

Yam variety Frequency Percentage
White yam 71 71
Water yam 16 16
Yellow yam 13 13
Other varieties 0 0
Total 100 100%

In Table 3, standard coefficients were recorded for a variety of yam consumed (VARTETY),
source of income (INCOME), seasonal influence (SEASON), and household size (HOUSEHOLD).
In Table 3, standard coefficient values were recorded for variety (VARIETY) of yam, and the
guantity of yam consume (CONS) with a coefficient of 0.260 has a strong and positive correlation
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with consumption (CONS). It is an agreement with Mankiw (1998) findings that a variety of yam
consumed affect the consumption level of the respondents. It also showed that the relationship
between the varieties produced and consumption is strong and positive.

Table 3: Multinomial regression results of factors that influence consumer preference for
yam varieties

Variables Coefficient t-value P-value
(Constant) 7.545 2.450 0.016
Source of income 0.775 0.733 0.466
Seasonal influence 0.446 0.398 0.691
Household taste 1.107 6.313 0.000**

R? =30% , R? (adjusted) = 27%, F. Value = 10.229
** = Significant at 1%

The result in Table 3 shows that the R? value is 30%. It implies that 30% of the variation in
consumers’ preferences for yam varieties was due to source of income, seasonality, and household
taste. The seemingly low R? value was possibly due to qualitative responses used for the study.

The standard coefficient value was recorded for income source (INCOME) and consumption with a
coefficient of (0.775), which has a strong and positive correlation with yam consumers’ preference.
It shows that the relationship between sources of income and consumption level is strong and
positive. The p-value for the source of income (INCOME) is (0.466), which revealed that there is
no significant relationship between consumption level and source of income because the t-stat is
greater than (0.05)5% significant level and less than 95% confidence level. Thus the null
hypothesis is accepted that the socio-economic characteristics of respondents significantly affect
the consumer preference level of yam variety in the study area. This result corroborates Nimoh et
al. (2012), who reported that consumer characteristics tend to influence consumer preferences
significantly.

In Table 3, the standard coefficient was recorded for seasonal influence (SESONAL) and
consumption level with a coefficient of 0.446, which has a strong and positive correlation with
consumption level. It reveals that the relationship between season and consumption strong and
positive. The p-value for seasonal influence is (0.69 > 0.05) which reveals that there is no
significant relationship between seasonal influence and yam consumption because the p-value is
greater than 0.05 significant level less than the 95% confidence level. We thereby accept the null
hypothesis states the socio-economic characteristics o respondents of a variety of yam demand and
supply significantly affect the consumption level of the demand and supply response of yam
variety. The finding is in line with the findings of Singh (1991) that due to the perishable nature of
agricultural products and their consumption was recorded to be more in their season.

In Table 3, the standard coefficients were records for ‘households' taste (HOUSHOLD) and
consumption (CONS) with a coefficient of 1.107, which has a strong and positive correlation with
consumption level. It revealed that the relationship between household size and consumption is
strong and positive. The p-value for household size (HOUSEHOLD) is (0.000<0.05)5%, which
revealed that there is a significant difference between households consumption because the p-value
is less than (0.05)5% significant level thus, the alternate hypothesis is accepted that there is a
significant difference between yam consumption yam supply during peak season.

A 1% change in consumer preference for a yam variety will translate to a 334% increase in the yam
variety supply. The marginal elasticity > 1 (elastic). This implies that yam producers are responding
positively and significantly to consumer preference at a more than proportionate rate. The reason
for this finding could be attributed to the fact that yam producers can satisfy the different
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consumers’ preferences adequately. This finding agrees with Endrizzi et al. (2014), who reported
that preference mapping is important in determining the differences in consumer perception.

Not all yam varieties produced, especially water yam, flow into the market; some are consumed by
producing households. Ovharhe et al. (2020) has reported that in Nigeria, some varieties of yam are
a common component of backyard farming, mainly produced for household consumption. As a
result, only a portion of total yam produced flows into the market. The finding of this study can
further be attributed to the shortage of some yam varieties like water yam and yellow yam in the
market. This finding agrees with Thomas (1995), who earlier reported that the supply of yam is not
at equilibrium with consumer demand.

In Table 4, the standard coefficient value was recorded for income earn (INCOME), price
influence on yam supply (PRICE), varietal influence preference on yam (VARIETY), and seasonal
influence on the consumption of yam (SEASON).

Table 4: Multinomial regression result of factors that influences varietal diversification
(supply) of yam farmers

P-Value (Significant

Model Coefficient Standard error t-cal level)
(Constant) 129.496 224.822 0.576 0.566
Income earn from sales of yam 0.002 0.001 2.922 0.004**
Price variation between -134.474 178.855  0.752 0.454
difference yam varieties

Consumer preference foryam 354 4 152322 2196 0.049*
varieties

Seasonal influence on yam 222.165 160.817 1.381 0.170

consumption

Yam Variety Supplied = f(consumer preference for yam varieties)
Yam Varietal Supplied = 129.496 + 334.431CPY+ ei.
t.value=  (0.576) (2.196)*

In Table 4, standard coefficient values were recorded for price influence on yam supply (PRICE)
with a coefficient of -0.134 has a strong negative correlation with yam varietal diversification. It all
showed that the relationship between price influence of yam supply (PRICE) and yam varietal
diversification is weak and negative. The p-value for the price is (0.454.), which revealed that there
is no significant relationship between yam varietal diversification and price influence of yam
supply (p<0.05); thus, the null hypothesis is accepted that the socio-economic characteristics of the
respondents do not significantly affect the supply response to demand for yam variety.

The standard coefficient value was recorded for varied influence preference for yam (VARIETY)
and demand to supply response with a coefficient of 0.3 34 has a strong positive correlation with
yam varietal diversification. This is in agreement with Kushwaha and Polycarp (2001) that the
variety of yam affects the demand and supply response of the respondents. It also showed that the
relationship between variety and profit is strong and positive. The p-value for variety influence of
yam supply is (0.049<0.05), which revealed that there is a significant relationship between the
variety influence of yam supply and demand response because the t-stat is less than (P<0.05)
significant level and greater than the null hypothesis and the accept the alternate hypothesis that the
socio-economic characteristics significantly affects the supply response to demand for yam variety
in the study area.

In Table 4, the standard coefficient value was recorded for seasonal consumption of yam and yam
varietal diversification with a coefficient of 0.222, which has a strong positive correlation with yam
varietal diversification. It shows the relationship between the seasonal consumption of yam and
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yam varietal diversification is strong and positive. The p-value for seasonal consumption
(SEASON) is (0.170) 5% which revealed that there is no significantly relationship between yam
varietal diversification and seasonal consumption because t-stat is greater than (0.05)5% significant
level and less than 95% confidence level. This alternate hypothesis is accepted that the socio-
economic characteristics significantly affect the supply response to demand for yam variety in the
study area. This finding is in agreement with the findings of Umar et al. (2006) that the
consumption of yam variety is mostly ascertained by the storage and seasonal influences of the
yam.

4. CONCLUSION

Yam (Dioscorea spp.) producers’ and consumers’ preference dynamism is a predictable pattern of
behavior that has been understudied and thus lacking in varietal diversification literature. The
response of yarn supply to a preference for different varieties of yam was investigated in this study.
The following conclusions are drawn from the outcome of the investigation. White yam (Dioscorea
rotundata) is the dominant and the most preferred yam variety in the study area. The household
taste was the major determining factor of consumer preference for yam varieties. Consumer
preference significantly determines varietal diversification (supply) of yam. The result implies that
yam producers are responding positively to yam consumers’ varietal preferences (market demand
pattern) but not at a proportionate rate. We found sufficient evidence to conclude that as long as
the supply-end and demand-end of the yam market are active in terms of the unity of preferences
for yam varieties, yam production and marketing will be sustained in the future. This study has
extended the frontier of existing literature in the area of yam variety by emphasizing the cardinal
role played by consumers’ preference in determining the varieties and quantity of yam supplied by
farmers. Furthermore, house taste and diet patterns as elements of the societal value system turned
out to be an important variable that influences consumers’ preference behavior patterns towards
yam varieties.

Based on the findings of this study, the following recommendations were proffered:
1. Yam farmers and marketers are advised to scale-up their supply to satisfy the increasing

demand for white yam.

2. Farmers in the level of supply of yam should be supported to produce more yam varieties
in response to the varietal demand pattern of the yam market.

3. The research and development (R&D) institutions should research the alternative
industrial uses of other yam varieties to expand their value chains and thus stimulate more
demand and relevance. It will prevent their extinction from the yam production system in
the future.
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