JOURNAL OF DEVELOPMENT ECONOMICS AND FINANCE
\ol. 1, No. 2, 2020, 303-339

© ARF India. All Right Reserved

URL : www.arfjournals.com

Smallholders Livestock Commer cialization and
Welfare I mpactsin Tanzania: Evidencefrom
Tanzania National Panel Survey (NPS)

Lemiani Makori Alais', Remidius Ruhinduka® and Kenneth Mdadila®

"Assistant Lecturer; The Eastern Africa Statistical Training Centre; P. O. Box 35103, Dar Es Salaan,
Tanzania, E-mail: lemiani.makori@eastc.ac.13y

?Lecturer; Department of Economics, University of Dar Es Salaam; E-mail: rremidins@yahoo.com

2L ecture, Department of Economics, University of Dar es Salaan; mdikenn(@yaboo.com

P Abstract: Using nationally representative Panel survey data from

Tanzania, this study estimates the determinants and impact of
smallholders’ livestock commercialization in the country. Results
Received : 23 September 2020 based on correlated random effect Probit and Tobit models, show
Revised : 5 October 2020 that female livestock keepers are more likely to commercialize than
Accepted : 27 October 2020 their male counterparts, but there is no statistical difference on the
Published : 30 December 2020 magnitude of commercialization intensity. In addition, despite
negligible role of education on livestock, commercialization status
it is negatively correlated with the intensity of commercialization
conditional on commercialization choice. We further document a
positive net impact of commercialization on households’ welfare,
proxied by household expenditure.

Article History

Key words

Smallholders, commercialization,
off take rates, Tanzania.

1. INTRODUCTION

Agriculture continues to be one of the most important sectors in Tanzania in terms
of contribution to GDP and more importantly the share of country’s population
employed into the sector. When it comes to livestock subsector alone, Tanzania is
ranked the third in Africa in terms of the number of livestock it possesses; 25
million cattle, 16.7 million goats, 8 million sheep, 2.4 million pigs, and 36 million
chickens. Importantly, 50 per cent of all households in Tanzania own at least one
type of livestock. However, despite this endowment, the livestock community in
Tanzania has remained among the poorest and the least integrated (in terms of
business), raising important research and policy question on drivers for such and
best ways to change from status quo. For example, although the national poverty
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rate is estimated at 28 per cent; about 60 per cent of the poor are the livestock
keeper, majority of whom residing in rural areas.

One important channel that could account for the observed welfare
characteristics could be the nature of livestock keeping business among the most
rural community. Rural livestock keepers are mainly subsistence-oriented, they
participate in livestock market only at the times of cash pressure and not for the
purpose of raising lifetime earnings or a source of continuous income generation.
This leaves livestock keepers in extreme poverty on material possession, dietary
choices and limited means of income. The illiteracy and norms of livestock keepers
associated with traditional farming techniques limits the opportunities to make
livestock keeping into business and thus expand the economic means (URT, 2013;
URT, 2015; NBS, 2012; Covarrubias e al.., 2012). Only a small fraction of the
Tanzanian livestock keeper commercializes this economic activity. Understanding
the drivers for such operational differences and potential welfare implication from
the commercialization are of both research and policy relevance.

Despite the potential role of commercialization on welfare of the rural livestock
keeping community, little empirical effort has been undertaken to explore the drivers
tor such suboptimal choices in developing countries, including Tanzania. A huge
body of agricultural commercialization literature has mainly focused on crops
subsector (see for instance Jaleta, M., 2009), while paying little or no attention to the
livestock keeping, a subsector that constitutes of equally significant share of the
Tanzanian rural community.

In this study, we explore the key drivers to commercialization by the Tanzanian
smallholder livestock keeping households, with a special focus on roles of education
and gender, as well as documenting potential welfare implication from such. The
study makes use of Tanzania’s National Panel Surveys (NPS) along with panel data
models (which account for both observable and unobservable individual and time
specific effects) to estimate both the determinants and the impacts models. Specifically,
we employ the correlated random effect Probitand Tobit regression as well as pooled
data double hurdle model to estimate the determinants of participation and intensity
of commercialization. Also, a two stage Correlated Random Effect (CRE) model is
used to estimate the impact of livestock commercialization on households’ welfare.
The national panel survey is a rich data set incorporating several questions/vatiables
that can enable the estimations of models needed for this study. Specifically, the data
sets constitute of livestock ownership and commercialization questions along with
various welfare measure variables (household monthly/weekly expenditures, annual
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income, asset ownership and others). This is not to mention several other social
economic characteristics including; education, gender and social network status.

Our findings suggest that both education and gender of the household’s head
have important role to play when it comes to the participation and intensity of
livestock commercialization. While education only affects positively the
commercialization intensity (but not participation), female headed households are
more likely to commercialize (i.e. compared to the male headed households but
none is superior on magnitudes of commercialization unless decisions are taken as
linked (double hurdle model). We further find that commercialization significantly
improves the household’s welfare as proxied by total household monthly expenditure.
These results are robust to a number of identification methods used in this study.

The rest of the paper is organized as follows; while chapter 2 provides a detailed
review of the literature, chapter 3 provides an account of the analytical methodologies
used in the study. Results and discussion are presented in chapter 4 while chapter 5
concludes the study and provides policy implications.

2. LITERATURE REVIEW

Theoretically, the decision and intensity of agricultural smallholders’
commercialization could be explained by both external and internal factors. External
or exogenous factors are those in which a farmer or livestock keeper has no control
over them, which include macroeconomic factors such as demographic/population
change, technological growth and introduction of new commodities, advancement
in infrastructure and market institutions/systems, development of the non-farm
sector and the broader economy, increasing labor opportunity costs, trade and sectorial
policies affecting prices and other driving forces (von Braun e al.. 1991; Pingali and
Rosegrant 1995 cited in Jaleta, M. e a/. 2009; Lubungu, Chapoto, & Tembo, 2012;
Tekalign, 2014). Likewise, institutions like property rights and land tenure, cultural
and social factors affecting consumption preferences, production and market
opportunities and constraints, agro-climatic conditions, and production and market
related risks are also considered as external forces (Pender e7 /. 2006 cited in Jaleta,
M. et al.; Pender & Alemu, 2007).

However, internal factors are mainly endogenous to the farmer such as
smallholder resource endowments including land and other natural capital, labor,
physical capital, human capital, etc. These are household specific and considered to
be internal determinants. These factors could affect the demand and supply of
livestock and livestock products, output and input markets, transaction cost and risk
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faced by participant of value chains (Pender, | and Alemu D, 2007;Jaleta e .., 2009;
Lubungu ez al.., 2012).

On the other hand, the effects or impact of livestock smallholders’
commercialization can be categorized into three orders. First order effects are much
related to income and employment, the second order are on nutrition and
health(indirect) depending on the level of income attained and the third order are
on macroeconomic and environmental effects which goes beyond household level

effects. These order effects are interlinked and thus one influences the other (Jaleta,
M. 2009).

Smallholders’ commercialization is expected to yield more income or earnings
to a household and its members, employment is also expected to increase when
people shift from subsistence farming to more specialized production and improves
nutrition to the family member because of flexibility of market food purchases over
subsistence farming because of its comparative advantage. These effects are
contingent on the low level of risk and integrated market so that do not affect
household decision on consumption and production due to market price volatility
(Kennedy and Cogill 1987; Dorsey 1999 cited in Jaleta, M. e¢# a/., 2009;Baisa, 2009;
Muricho, 2015; Tekalign, 2014).

A number of studies have tried to empirically explore the determinants and
impact of agricultural commercialization albeit in a different context and using
different approaches to ours. Jaleta, M ez a/. (2009) in the review of smallholders’
commercialization presented a number of empirical studies that have explored on
determinants for the decision and extent of smallholders’ agricultural
commercialization. The authors argue that the determinants of commercialization
differ under different circumstances and locality and hence seems to be context
specific empirical issue. Importantly, this review study noted that reviewed studies
are largely biased to crops commercialization with little assessment on livestock
subsector.

Addressing the subsector gap, a study by Ruhangawebare, G. (2010) uses Tobit
regression technique to analyze the determinants of cattle commercialization in Uganda.
It reveals that cattle keepers responded to seasonal cash demand in market participation,
market and information access as well as social characteristics. However, this study
had two notable research gaps, first did not consider market participation as a two-
decision approach and secondly, did notlink commercialization to household welfare.

Another study by Lubungu, M., ¢f a/. (2012) uses a three-year panel survey of
Zambian smallholders to examine the determinants of market participation of
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tarmers for the three types of livestock namely cattle, pigs and goat. Despite access
to panel data, the analysis of the study was limited to the use of simple descriptive
statistics and probit model. Their findings indicate that determinants differ across
types of livestock and some of suggested factors are not significant, particularly
gender. They also noted that the prevalence of selling livestock across waves is minor.
Apart from not taking panel data superiority in tackling endogeneity issues, which
likely to affect non-linear models, the study also did notlink commercialization with
households’ welfare. Our study employs panel data approaches namely CRE probit
and tobit models, which significantly address the endogeneity problems, to investigate
contradicting effect of gender on commercialization and link commercialization to
household welfare in Tanzania.

The other study on cattle commercialization on livestock by Ndoro, T. ez 4.
(2014) in South Africa employed a double hurdle estimation technique to examine
determinants of cattle commercialization (decision to commercialize and extent of
commercialization). The authors found that the decision to participate and extent
of participation in cattle markets is significantly a function of many livelihood drivers
such as difference in access to finance, natural capital endowments, and livelthood
strategies although the decisions are not simultaneously taken. However, the studies
reviewed by the Authors present mixed signs, magnitude and interpretation of the
factors determining the level of smallholders’ cattle commercialization in South
Africa, some with contradicting signs. The role of education and gender received
less attention and welfare component was not investigated(Ndoro ¢z .., 2014a).

A study by Kamaghe, A. ¢7 2/ (2014) investigated the livelihood of smallholders’
pig farmers in Mbeya and Mbozi district in Mbeya highlands with regards to social,
human, physical and natural capital endowments. The study using cross sectional data
and much of descriptive statistics concluded that pig farmers in respective locations
are for commercial purposes and have contributed to technology scaling up and better
standard of living. However, even though the study focused on only one type of
livestock, it did not employ causal relationship analysis to investigate the determinants
of pigs’ commercialization (Kamaghe, Mlozi, Mejer, & Johansen, 2014a).

Other studies conducted in Ethiopia (Negassa and Jabbar, 2008; Berhanu, G. ¢#
al.., 2015) have demonstrated the determinants of commercialization for both large
ruminants (cattle) and small ruminant (goats and sheep) using cross-sectional studies.
These studies showed no significant effect of human capital and did not link

commercialization to household welfare (Berhanu Gebremedhin, Hoekstra, & Azage
Tegegne, 2015).
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A study on determinants of livestock commercialization in Rural area of Omario
region using pastoral land of Borena zone in Ethiopia by Dagne, G. (2016)
investigated using Tobit regression method the significant factors that affect
household intensity of commercialization using livestock sales rates as a dependent
variable (Dagne, G., 2016). In this study a market participation function only allows
one type of livestock at a time, which removes complementarity of livestock types
over season in feeding the household. Moreover, the study did not focus on the
participation decision of the commercialization process. This study intends to fill
both gaps by employing a more comprehensive commercialization index and estimates
both participation and intensity decision of commercialization.

3. METHODOLOGY

For the purpose of answering the objectives of this study, several models and
approaches were employed. Specifically, we employ Correlated Random Effect (CRE)
probit model and Tobit to model the participation decision in the commercialization
as well as the intensity of commercialization given the participation decision,
respectively. On the other hand, to estimate the causal impact of the livestock
commercialization on household welfare, we employ two stage CRE model. Extent
of commercialization among livestock smallholders across levels of education and
gender was argued based on descriptive statistics using cross tabulations.

3.1. Modeling determinants of commercialization

To investigate the determinants of smallholders’livestock commercialization (study
objective two), we employ a non-linear panel model namely correlated random effect
(CRE) double hurdle model adopted from Woldeyohanes ¢/ al.. (2015) mainly for
two logical reasons. First, the commercialization process is a two-way decision, that
is to decide to go for profit (commercialize) and by how much to go for (extent of
commercialization). Second, the commercialization responses are very likely to be
encountered by censoring (with many zero responses) due to corner solution
optimization which necessitates the choice of the model which takes into
consideration such data problems (Woldeyohanes, ¢z a/., 2015; Lubungu ez al.., 2012).
Moreover CRE models are designed to address both observed and unobserved
heterogeneity (Lubungu ef al., 2012; Verbeek, 2004; Wooldridge, 2013).

In a double hurdle model, a household must pass through two hurdles before
observing positive market participation or commercialization: first decision to
participate and second to what extent to commercialize. A differentlatent variable is
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used to model each decision process; with a probit determining the participation
process and a Tobit determining the commercialization level (Eakins, J., 2014).

Double-Hurdle model or crag’s alternatives investigates significant factors
separately on the decision to commercialize or not, and the extent of participation
in commercialization (Verbeek, M., 2004) conditional on crossing the first hurdle.
This model combines both probit decision model and Tobit censored regression
model. Therefore, double hurdle model is a two way equation framework with both
participation and intensity equations for respective decisions (Matshe and Young
2004; Moffatt 2005; Ground and Koch 2008 cited in Ndoro, J. ¢ al, 2014;
Woldeyohanes, Heckelei, & Surry, 2015).

The double hurdle model as a non-linear model modified to accommodate panel
data analysis present computational and analytical challenges. For the purpose of
this study, CRE double hurdle model employed by Woldeyohanes, T. e a/. (2015) is
adopted. The CRE double hurdle model is specified as;

1ifC;>0
0 otherwise

®)

Ci*t= aXl-t+ 0 Zit+ Cqi + vitand Cit= {

HCI = BXyp + YZic + ¢ + pand HClit={HCIit ifHCT =0 and Ci=l por o1 N;r=1,..,T (6)
0 Otherwise

The first equation represents binary (participation) decision and second equation
represents extent of commercialization (intensity) decision. The variables, C" and
HCI', are latent variable with C, and as their respective observable variables. On the
other hand, Z and are both time vatiant and time invariant controls, which affects
the level of commercialization in which Z-controls are key variables of interest
namely levels of education and gender. p. and v, is random error terms whereas ¢,
and ¢, are time invariant unobserved individual specific effects. The vector 0 and v,
are the parameters of key variables of interest to be estimated. Together with their
standard errors provides the effects of these variables to household commercialization
decisions. The effects of others controls are represented by vectors ¢ and 4 in the
above equations, respectively. Decisions of other controls are based on reviewed
literature and previous studies. In this study, the role of gender and education are
given a particular attention.

HCI represents the Household commercialization index in output side of
commercialization. In this study as explained in the coming sections, two indices
were used, namely market off take rate for real live animal commercialization and
value commercialization index here abbreviated as HCIrl and HClvalue, respectively.
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From these equations it is vivid that error term constitutes of time invariant
fixed effects in both equations as ¢, and ¢,. Panel models are superior in tackling
these effects, which might cause endogeneity problems in estimation. Although under
normal linear random effect models, the assumption postulated is that, these time-
invariant individual specific effects are uncorrelated with covariates. If this assumption
does not hold then the estimates are biased and/or inconsistent if not controlled.
However correlated random effect model allows for the correlation between
unobserved heterogeneity and vector of covariates across all time periods by assuming
a specific functional form of the unobserved heterogeneity as a linear function of
the time average of all-time varying covariates (Woldeyohanes, T. ¢ al., 2015).
Therefore, including time average of all time variant explanatory variables we control
for time invariant unobserved heterogeneity. CRE model enables us to estimate the
effect of time invariant controls on commercialization and then escape incidental
problems of non-linear panel models, which would not be possible under fixed
models.

For the appropriate interpretation of the results of CRE double hurdle model
regarding the nature of the explanatory variables, average partial(marginal)effects
of the changes in explanatory variables were calculated to help interpret the results
on probability of commercializing and on conditional mean of level of
commercializing,

Since double hurdle model do not rely on any choice theory by original
formulation (Ndoro ¢z al.., 2014; Eakins, J., 2014) the choice of the variables on both
equations is always guided by the economic theory although the first hurdle is assumed
to be more specific to household (social constraints) and do not related to market
characteristics such as prices and market incentives (Eakins, J., 2014). However, in
this study, the mathematical model specification was assumed to include the same
set of explanatory variables'.

3.2. Modeling effect of commercialization on household welfare

The effect of smallholders agricultural commercialization on household welfare has
been on scholars lens for sometimes now, however as explained earlier in the above
sections evidences on livestock commercialization are lacking(Jaleta, Gebremedhin,
& Hoekstra, 2009b). This study investigates the impact of smallholders’ livestock
commercialization on household welfare.

The impact analysis methods including regression methods and welfare
comparison strategies like propensity score matching which relies on its ability to
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control for observable source endogeneity has presented contradictory evidences
of commercialization on household welfare.

Panel data models provide a unique opportunity to tackle both observable and
unobservable sources of endogeneity in econometrics estimations. Specifically, panel
models have a great advantage of controlling for both observed and unobserved
heterogeneity by taking into advantage the panel structure of the data®. Using the
monetary value commercialization index elaborated below;, this study employs two
step correlated random effect model to model the impact of smallholders’ livestock
commercialization on household welfare.

The correlated random effect model as discussed in the above sections allow
the correlation between unobserved individual specific effects with regressors and
control for it by including in the estimated equation the time average of time varying
explanatory variables. The CRE model estimated in this study is specified as:

W,=B,+B72 +B,X,+ ﬁ%}_{; + aHClvalne, + YT, tTE, ()

Where W_ is the household welfare indicator, Bz zhe constant term, B, is a
vector of coefficients for time invariant variables, is the vector of time invariant
variables, B, is the vector of coefficients of time varying explanatory variables and
X is the vector of time varying explanatory variables, X, is the time average of time
varying explanatory variables and B ;is the vector of parameters for the time averaged
variables, a is the coefficient for smallholders livestock commercialization and is the
measure of commercialization, y is the coefficient for time dummies and Ti is the
indicator of time dummies and is an error term.

This model has a couple of advantage compared to naive OLS estimation strategy.
First, it controls for unobserved heterogeneity by using the time average of
explanatory variables as a proxy for individual unobserved specific effects on
commercialization and household welfare. These variables are constant across time
but vary across individuals and hence mimic the effects of time invariant unobserved
heterogeneity. Second, the standard errors are corrected for serial correlation by
using generalized least square estimation strategy

However, as can be seen from the above model, the commercialization index
itself is endogenous since a set of covariates in the model and welfare indicator itself
determine the level of commercialization. Therefore, to handle commercialization
index problem above the empirical modelling procedure involves the estimation of
the likelihood of commercializing by household using a probit model.
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P (HCIvalue, = 1/R,)) = ¢ (Z. ¢) (8)

Where Z_ contain all the covariates which affects commercialization but not

household welfare. From the above equation inverse mill ratio were estimated and

included in the CRE model above to estimate the impact of commercialization on
household welfare so as control for endogeneity of livestock commercialization.

Random effect modeling is relevant in this study since the covariates of interest
are time invariant and hence becomes impossible to estimate with strict fixed effect
model, which eliminates them by demeaning the variables with the purpose of
eliminating unobserved heterogeneity.

The variables included in Probit equation for inverse mills ratio predictions
include cost variables particularly market access, access to extension services and
average values of sold livestock which are thought to affect commercialization but
not household welfare indicator directly.

In this way the potential endogeneity of commercialization and unobserved
heterogeneity of are controlled for and hence panel model provides consistent
estimates compared to naive OLS estimation strategies.

3.3. Definition and measurement of key variables

In this section we articulate how we measure the commercialization indices as well as
a measure for household welfare which are fundamental to the objectives of the study.

Housebold Livestock commercialization indices

The level of livestock smallholders’ commercialization was analyzed by calculating
different commercialization indices of livestock smallholders. Specifically, for this
study indices on output side of commercialization (market participation) were
calculated. For the case of livestock commercialization in output side, two kinds of
indices were calculated. The indices are explained below and how are they calculated.

The market off take rate; The approach by Negassa and Jabbar (2008) in
determining the market position of livestock smallholder was adopted in this study
to calculate net or market off take rate because this rate is considered to reflect
household market participation for economical purposes (Jaleta, M. ¢# al., 2009).
Because livestock type cannot be aggregated into one index using this index, each
type of livestock is considered separately and determinants of the factors crucial for
decision and intensity of commercialization were analyzed. The mathematical
specification of the net or market off take rate is:
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sales — Purchases

Market or net off take rate = 100 )

*
average inventory of the period

This index is considered as a more relevant measure of smallholders’ livestock
real side commercialization and measures at what rate a household changes stock of
livestock for profit purposes in integrating into off take of livestock (Jaleta, M.,
2009).

In this index, average inventory of the period is defined as the average of stock
of livestock for a particular period of time, mathematically;

Average inventory (stock) = 0.5 (Opening stock + Ending stock) (Negassa &
Jabbar, 2008). The opening stock in this study is used as the number of owned
animals in the begging of the year (past 12 months) and closing stock is the number
of animals owned during the survey.

This index may generate net sellers (positive ratio), net buyers (negative ratio)
and passive market participants (zero ratio) (Negassa and Jabbar, 2008). As can be
noted, for a commercializing household the index does not indicate whether a
household is keeping livestock for profit purposes since it is in real terms of livestock
and not value of livestock. A passive participant may be considered as non
commercializer butin real sense he/she might be maintaining the stock but purchase
less and sell high valued livestock after rearing for sometimes particularly for-profit
making reasons. In this study, this index is short as HCItl?

Monetary value household commercialization; In this study we adopt
monetary value commercialization namely Household Commercialization Index
(HCI* developed by different authors in crop commercialization as proportion of
value of sold output over the value of total production (Jaleta, M. et, 2009). In the
context of livestock commercialization, it is proportion of the value of sales of
livestock and livestock products to the total value of owned livestock. It is used to
indicate the readiness of the livestock smallholders to turn owned livestock for profit
purposes. A value of 100 imply total value of owned stock equals to total value of
sales and negative value showing net purchasers of livestock for the given period.

This index is adopted in the process of livestock commercialization because
sometimes the value of sales matters to the farmer than the amount of sales/
purchases because it indicates the earning from livestock commercialization and
therefore, in aggregates wants to maximize the value of transactions or profit. It
also enables us to group all types of livestock in one index in output side of the
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market rather than separate types of livestock because sometimes in Tanzania livestock
keepers alternate selling of livestock depending on market lines and seasons.
Mathematically;

total values of sales

HCI in output market = (10)

total value of stock of livestock under market valne

Total value of stock of livestock is calculated by multiplying average stock to
average value of a live sale under the particular period. Average value of a live sale is
calculated by taking total sales value of the period divide by total number of sales of
the period which gives market value of a particular livestock type. Then to get total
value of the average stock, the market value of a particular livestock type is multiplied
by total average stock maintained over the period of a year. In here the index is
abbreviated as HClvalue®

Therefore, market off take rate and monetary value commercialization indices
in output side were used to evaluate, to what extent Tanzanian livestock keepers
have been commercializing (smallholders/pastoralists).

Housebold welfare

Household welfare frequently in the literature has been measured as household
consumption expenditure though the computation may differ according to the
methodology adopted (Hentschel and Lonjouw, 1999; Samuel and Sharp, 2008;
Solomon ¢# al.., 2011 cited in Diyana, T. 2014). In this study two indices of welfare
were used;

Total monthly food and non-food consumption expenditure in Tanzania shilling
(I'SH) which are calculated as an aggregate monetary value of the reported household
total consumption on food and non-food items (in the survey coded as one week
and month recall) are used as the measure of household welfare. To assess the impact
of commertcialization on household welfare, we estimate the effect commercialization
index on these variables. The two indices do not take into differing household
consumption patterns based on either adult, old or child consumption scales. Instead
household consumption in monetary terms is aggregated so that could reflect funding
of welfare in general for a household.

The use of total consumption as an indicator of household welfare is observed
in other studies(Baisa, 2009; Muricho, 2015; Tekalign, 2014). The aggregate
expenditure is considered to be valid because, smallholders especially poor usually
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incrementally add to their total welfare and thus time weight becomes irrelevant in
indices. Also, the choice of both food and non-food expenditure allows us to assess
the impact of commercialization on asset accumulation as well as on subsistence
expenditure.

4. RESULTS

4.1. Data and Descriptive statistics

This study employs three waves (i.e. 2008/09, 2010/11 and 2012/13) of publicly
available Tanzania National Panel Surveys (NPS) data sets collected and administered
by the National Bureau of Statistics (NBS). The NBS (2013) National Panel Survey
brief report provides a detailed discussion of the sampling framework and survey
implementation for the data sets. The first wave of the data covers a total of 3, 265
households but due to a small attrition (4 per cent on average) and households splits,
the sample increased to 3,924 in the second wave and to 5,010 in the third wave.
This study focuses only on livestock community and a balanced panel surveys by
considering only those households who were surveyed throughout the three rounds.
As a result, the effective sample for our study dropped to 989 livestock keepers
tracked over three waves making a total of 2967 observations used in this study. The
NPS is representative at national level.

Table 2 presents descriptive statistics for key variables in our sample. On average
75.25 per cent of the sample were male headed households with an average age of
25.14 years. Across waves, the age of the livestock keepers do not seems to change
but deviation is higher within the waves. For pooled data and in years separately, the
descriptive results are presented in Table 2.

Considering education, only 21.24 per cent among livestock keepers at least
attended lowest level of education with standard seven education dominating the
sample with 20.16 per cent had completed standard seven while very few completed
Tertiary educationlevel (only 0.07 per cent) and none ended on advanced secondary
education, which implies that most if not all advanced secondary levers proceed to
higher levels of education or employment different from livestock keeping. Standard
seven levers according to Tanzania’s context do not necessarily mean satisfactory
human capital development but presents substantial differences from non-schooled
individuals. As expected, these variables do not fluctuate much across years partly
because of short time period and constant norms and population demographic
structure of developing countries which has the most in bottom level of education.
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In general, 98.15 per cent of livestock keepers were located in rural areas, which
statistically in Tanzania are concentrated by large percent of poor dwellers. Within
the waves, the number livestock community in the last two years increased to over
99 per cent (2011 and 2012 surveys). This implies that rural Tanzania as compared
to urban areas is continuously dominated by large number of livestock keepers.

Welfare indicators namely total consumption of food and non-food items over
one month varies substantially over years especially for non-food consumption. On
average, an individual spent over 5400Tsh per month on food items. On the other
hand, non-food consumption averaged almost 4000Tsh per month with substantial
deviation between the highest and lowest valued non-food consumers. The deviation
indicates high inequality in resources distribution. Consumption among households
however, have been on average rising over the surveyed years, indicating improvement
on household welfare overtime. Nonetheless, the increase is not linear with lower
consumption in the middle wave.

On average, livestock keepers borrowed Tsh 890,000 per year though with huge
variability across the years. The same can be said on average value of livestock held
by livestock keepers. This notable variability on capital assets among households
expanding across years implies for notable inequalities in the livestock sub-sector
similar to inequalities in overall Tanzania’s population

On the side of marital status 34.55 and 15.29per cent were living under
monogamous and polygamous marriage respectively and with small variation over
the years. Likewise, household size averaged to over 9 members and was almost
constant across the years. Commercialization indices both on monetary
commercialization and real commercialization vary across years and across types of
livestock. The commercialization indices are more discussed in the latter subsections.

The results show that majority of livestock keepers have no access to extension
services with only 35 per cent reported to have access on the same. Most (99 per
cent) of those with access are confined to services related to diseases management
and only 33 per cent have access to livestock production related services. For market
services, most seems to sell their livestock on village market (over 70 percent) and
few across district or region. This pattern suggests that livestock trade is still
underdeveloped with low competition in terms of prices outside the locality or with
middle men domination on the lower level of the value-chain.

With the descriptive statistics above, itis worth examining the variables according
to levels of commercialization® and as well in the context of panel data. This analysis
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has significant importance given the variability of the data as shown above. First, it
tells whether the variation is because of panel nature or between subjects. Secondly,
it shows whether the variation is contributed by the levels of commercialization
among households which pioneers the variables explaining differences in levels of
commercialization. These descriptive statistics are presented in the Table 3 below
for the key variables of interest.

Education and commercialization; the proportion of commercializers for
all levels of education is higher than the proportion of non-commercializers. The
proportion is 1.5per cent for commercializers and 0.9 per cent for non-
commercializing group, commercializers (0.3 per cent) compared to non
commercializers (0.03 per cent) and commercializers (36.6 percent) compared to
non-commercializers (20.2 per cent) for ordinary, tertiary and primary levels of
education respectively. This signifies the importance of education in
commercialization though with nonlinear relationship. The descriptive statistics
indicate that education plays a role in commercialization.

Gender and levels of commercialization; The percentage distribution of
sex amonglevels of commercialization in the context of panel data structure shows
that, the large percent of male are commercializers compared to their female
counterpart. This may suggest that men are probably better than female when it
comes to commercialization. Moreover, the within proportion variation of gender
is smaller in the commercializers compared to non commercializers implying that
commercializers do not tend to change in terms of gender and is for a specific
group which has managed to cross the fixed decision of deciding to commercialize.

Commercialization is more associated with the usage of extension services.
The descriptive statistics reveals that about 40 per cent of commercializers had
some contact with extension services as compared to 35 per cent for the non-
commercialization group. Market access do not seem to present substantial differences
between commercializers and non-commercializers.

The household location for differentlevels of commercialization requires special
attention. One of the reasons is that for developing countries like Tanzania, the
difference between rural and urban dwellers is potentially re-emphasized because of
differences in challenges and opportunities between these two communities.
Descriptive statistics shows that 99 per cent of non-commercializers as opposed to
91 per cent of commercializers were in rural areas. This implies that high per cent
of non-commercializers are in rural areas relative to per cent of commercializers.
On this ground, the statistics shows 1 per cent of urban dwellers are non-
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commercializers while 9 per cent are commercializers. This means that urban dwellers
have clear advantages on access to information and market than rural dwellers even
though they have comparative advantages on livestock commercialization due to
public land and water bodies.

On the side of welfare, commercializers consume less than non-commercializers
in both food and non-food items however the difference is higher on non-food
items. This can be explained on the grounds that non-commercializers might not
depend entirely on livestock and therefore their welfare depends much on other
non-farm activities or mixed farming. It is important to note that deviation among
non-commercializers is high in both welfare components which imply that
commercialization reduces welfare differences among livestock keepers.

4.2. Extent of livestock commetcialization

To what extent Tanzanians have been commercializing is another question of inquiry
of this study. Both markets off take rate for different types of livestock and household
livestock commercialization index in general were used to examine the extent of
smallholders’ livestock commercialization.

In general, descriptive statistics shows that, the level of commercialization among
livestock smallholders is very low. On the side of value commercialization on average
the level of commercialization is 21.6 per cent which is low compared to the average
standard (50 per cent). For the market off take rate, the off takes of live animals for
market is again very low which is not exceeding 3.2 per cent per livestock keeper
which is again low and indicates that efforts are still needed to make this sector
commercialized. These results support finding from other African nations which
indicates that livestock commercial off take rate is very low(Berhanu Gebremedhin
¢t al.., 2015; Covarrubias ef al.., 2012; Negassa & Jabbar, 2008). More importantly,
commercialization both in market off take rate and monetary value commercialization
do not vary across waves which implies that people do not yet change to more
commercialized livestock keeping.

In general, extent of commercialization varies across gender by monetary
commercialization and livestock types. For the pooled sample, except for pig and
chicken, male seems to be better commercializers with higher commercialization
index on average than female counterpart. For the waves, females are better
commercializers than males in the last two waves but with small dominance but not
constant across livestock types. However, in general the rate or extent of
commercialization is very small across gender groups.
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Consideringlevel of education, the extent of commercialization is heterogeneous
across levels of education. Tertiary education has higher average commercialization
index for value commercialization but do not appear for specific types of livestock.
For other levels of education there is no clear pattern with commercialization but
for the level of commercialization increases with the level of education.

4.3. Determinants of livestock commercialization

The study is meant to analyze the significant factors contributing to differing levels
of commercialization among households as well as decision to become a potential
commercializer. Specifically, the role of education (human capital development) and
gender (inequality in commercialization between genders) were key objective of the
study. However, age (accumulated human life experience) and household location
(urban versus rural opportunities differential) have been given a special attention as
well.

Determinants of commercialization in this study are analyzed using monetary
value commercialization. The estimation strategy proposed in this study was the
CRE random effects double hurdle model to capture the signs (direction) as well as
magnitudes of the estimated parameters of the key household level determinants
of livestock commercialization. The determinants of participation decision and
intensity of participation in livestock market were estimated as two delinked decision
using CRE probit and Tobit models, respectively. The reason for using this approach
tollows the reasoning of Maddala (2001, 3306) as cited in Hino, A. (2010) that in the
case, censored zero observations naturally arise because of negativity and non-
observability of the data then Tobit censored dependent variable regression model
is more appropriate than a two tie model (DH) (Hino, 2010).

Naturally, commercialization indices can take a value of positive, negative, zero
as well non-observed in the survey. The study thus estimated the Tobit model as
intensity of commercialization model instead of being conditional only on positive
values. In addition to that, to link two commercialization decisions that is intensity
decision being conditional on participation decision, a pooled data double hurdle
model is estimated. Likewise, robust check is done by estimating the models with
bootstrapped standard errors in case heteroscedasticity and/or serial correlation is
present in the data. Both results are presented and discussed.

All estimation strategies undertaken are based on truncation of the survey data,
which tend to produce bias results for the normal linear panel model. The choice of
using random effects estimation strategy allows for the estimation of the coefficients
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of the dummy variables as well as control for endogeneity due to an unobservable
(Woldeyohanes et al.., 2015; Wooldridge, 2013). We estimate all three models so as to
have more insight on livestock commercialization processes as a two-stage process
but with robust estimates.

4.4. Robustness Checks

The econometric results reveal that there is a small difference on both signs and
significance of the estimated coefficients in Pooled data double hurdle equation and
Tobit model with bootstrapped and normal standard errors which suggests presence
of serial correlation and heteroscedasticity as suggested by the diagnostic test which
adversely affect DH model although there is consistency in mostof the coefficients.
In that case the coefficients with bootstrapped standard errors are superior
(Wooldridge, 2013). There is no difference in probit equation for both with and
without bootstrapped standard error and thus normal coefficients are considered
superiof.

Likewise, CRE probit model produces most significant coefficients compared
to the Pooled double hurdle model in a hurdle equation which suggest the same
problem of serial correlation of the standard errors. However, the models are not
directly comparable because of a couple of reasons. Although the models use the
same estimation strategy, CRE probit and tobit model are two separate equations in
which there is no conditional dependence between the two while in Pooled data
double hurdle model, above equation (intensity) is conditional on hurdle being passed.

Although Pooled double hurdle model may not have econometrically good
(robust) results because of serially correlated standard errors, in this case it provides
a better insight that commercialization is a two-way decision processes and the
decisions are not taken simultaneously. Determinants of these processes differ and
one variable (force) may influence them differently although they may be linked in
some way (Woldeyohanes ¢7 al.., 2015).

Interpretation of the key variables of interest

Although models with latent variable representation of the actual variables there is
no direct magnitude interpretation of the coefficients, the direction of the effect of
regressors on latent variable is the same as that on actual variable (Hino, 2010; Verbeek,
2004; Woldeyohanes ¢z al.., 2015). Therefore, for magnitude interpretation, average
marginal (partial) effects were estimated and interpreted in the last part of this
subsection.
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Education shows the effects of human capital investment on the decision and
level of livestock commercialization which as well theoretically is expected to have
positive effect. Surprisingly, only primary and ordinary level of education is found
to have significant effect on intensity of commercialization and yet negative effect.
When standard errors are bootstrapped, only primary level of education is found
significant (negative), and all other levels of education are found to be no different
from non-schooled households both in participation and intensity of livestock
commercialization. This means individuals with education commercialize less
compared to non-schooled counterparts. The reason for these results is that schooled
households may have other livelihood means other than livestock and hence do not
depend on livestock for subsistence and welfare improvement. These results are
contrary to what Muricho (2015) has observed in crop commercialization in which
education of the household head had significant and positive effect on both intensity
and decision to commercialize (Muricho, 2015) in which he related the effect of
education to commercialization as increases both access to information and better
skills (Mottaleb e al., (2015), Gebremedhin and Jaleta (2010) as cited in Muricho
(2015)).

Gender of the head of the household is also a key variable of interest in this
study aiming at explaining whether there is gender difference in commercialization.
Gender brings differences in decision making and inequality in many spheres of life
like resources access particulatly in developing nations. In this study, gender of the
livestock keeper is found to significantly affect the decision to commercialize and
notintensity to commercialize where men decide to commercialize worse than female.
However, conditional on participation decision, male commercialize better than
temale. When decisions are taken as separate, males and female do not differ in
commercialization. These results suggest that women are likely to cross the hurdle
of deciding to penetrate on marketing blocks, not better on intensity of
commercialization. Women tend to have fewer resources and thus their level of
commercialization is limited to what they have. In livestock communities male control
livestock except for few livestock products such as animal skin and milk. The results
are contrary to what Muricho (2015) and (Baisa, 2009) observed on the side of crop
commercialization whereby no significant effect of gender differential on crop
commercialization particularly decision to participate in crop market is found.

Other variables considered include age of the household and household location

whether urban or rural. The results show that age of the household positively
influence extent of livestock commercialization in monetary value commercialization
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but not participation decision. In the pooled data double hurdle model, age of
household head is significant in influencing both intensity equation and participation
decision but the effect is negative on the later (1 per centlevel of significance). The
results imply that life experience significantly affect the level of commercialization.
These results are consistent with results found by Muricho, G. (2015) in crop
production who concluded that within-household age variation have effect on
intensity to commercialize but not binary decision ((Muricho, 2015). Baisa(2009)
also found that age has no effect on household crops market participation(Baisa,
2009).

Household location in this study was whether a household dwells in urban or
rural counterparts. The interest in the study is to see whether urban dwellers tend to
commercialize better than rural dwellers because of favorable urban environments
than rural environments such as better infrastructure, access to market and market
information and higher demand of animal product compared to rural areas. The results
show that urban dwellers commercialize better than rural dwellers. This means that
although rural households have a higher comparative advantage in animal keeping
than urban counterparts because of large public grazing land, public water bodies
(URT,2015) and higher specialization which gives them the better callin this subsector,
smooth market information and infrastructure accompanied by high demand of animal
products in urban areas are supportive in urban livestock commercialization. Our results
suggest that because rural dwellers have better comparative advantage promoting this
sector particularly in rural areas is likely to pull out majority from the trapped corner
solution of welfare maximization and achieve Global goals of ending hunger by 2030.

Other controls in this study were household access to credit, household size,
occupation of the household head and year’s dummies as well as average of time
varying explanatory variables mainly for identification purposes and control of
unobserved heterogeneity between households’.

Awverage marginal effects

To facilitate the interpretation on the effects of key variables on household
commercialization, average marginal (partial) effects were computed for both CRE
Tobit and Probit model but with no bootstrapped standard errors to avoid
unnecessarily larger standard errors. Marginal effect shows the effects of a unit
change of explanatory on dependent variable, in this case the effect on household
commercialization (Verbeek, 2004; Wooldridge, 2013). Therefore, to say about the
magnitude of effect of explanatory variable on decision and intensity of
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commercialization, average marginal effects theoretically perform this particular task.
For CRE Tobit model both conditional on being uncensored and unconditional
average/marginal effects were calculated while for the probit model the marginal
effect of explanatory variable on a household moving from non-commercializing to
a commercializing household were estimated.

Unconditional marginal effect shows the instantaneous change of dependent
variable as a result of a unit change in explanatory variable regardless of censoring
of the variable that is dependent variable taking its actual or observed value
((Wooldridge, 2013).

The conditional marginal effect that is conditional on being uncensored shows
the same results as unconditional marginal effect for the same set of explanatory
variables in significant but slightly differences in magnitude.

The marginal effects are discussed only for significant variables. Education is
found to have negative effect on intensity of commercialization where livestock
keepers who complete primary and ordinary level of education reduces the selling
of animals by 8 and 12 units respectively. This further suggest subsistence animal
keeping where schooled household have other means of feeding a household other
than selling animals.Gender only affects participation whereby, the sudden change
from female to male reduces the probability of being a potential commercializer by
more than 11 per cent. Animal loss due to diseases, one additional loss of livestock
reduces the intensity of commercialization by more than one unit while Livestock
loss due to theft and diseases reduces the probability of becoming a potential market
participant by more than 44 and 16 per cent respectively. Selling to a near town
marketincreases the number of animals sold by more than three units which suggest
that near town market is easier to access (low transaction cost) and with improved
prices due to high animal products demand.

One additional unit of visit time by extension officer, reduces the
commercialization of livestock by 0.31 units. The reason is that, livestock keepers
who had contact to extension officers, 99 per cent are aboutlivestock diseases which
ultimately increases their chance of controlling for diseases and hence no more sells.

In terms of household location, when a household shift from rural to urban
areas the rate of sellinglivestock improves by more than 20 units on intensity livestock
sell (as value terms) conditional on being censored (positive sales) while over 25
units for unconditional commercialization (uncensored). On other hands, an increase
in on year of the age of the household head increases the chances of a household to
sell animals by 51.67 per cent but insignificant for high levels of age.
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In case of household size, an increase in one member in the household reduce
animal sold by a household by more than 1 unit. The effect is the same for
unconditional market intensity. For market participation decision, the chances of a
household becoming a potential commercializer fall by 0.08 percent. This implies
that, increase in members of the household cause the family or livestock keepers to
be more protective for consumption smoothing,

In general, conditional on being uncensored, the marginal effects on
commercialization of all key variables increases. This implies that given that a
household has moved out of a corner solution (zero commercialization) the effects
of additional unit or change of explanatory variable on commercialization level
increases. Therefore, eliminating a constraint on deciding to commercialization
improves the effect of policy or exogenous variables on household
commercialization.

4.5. Commercialization and household welfare

Total monetary value of food and non-food items consumed by a household past
one month in this study are used as measure household welfare. These are considered
as short-term nutritional and assets accumulation effects of household livestock
commercialization. The results for a two stage CRE model on welfare analysis are
presented on table 8.

The results show commercialization mills ratio which is used to control for
endogeneity of the household commercialization affects positively only total one-
month non-food expenditure. The effect on food expenditure although negative is
not statistically significant up to 10 per cent level. The results imply that higher
commercialization significantly improves total non-food expenditure but not food
items.

The possible explanation of this is that livestock keepers tend to have a pre-
determined level of food consumption like two meals per day (for adults), one in the
morning and hence grazing follows and later in the evening. For children, there is
always reserve food for the rest of the day. This means that animals are sold only to
achieve the predetermined level of food expenditure and no more. Extra sells of
animals are for non-food items including household assets accumulation. These
results are similar to many findings found in crop commercialization literature, where
major conclusion is that welfare among smallholders increases with the level of
commercialization (Baisa, 2009; Jaleta ez al.., 2009a; Kamaghe e7 a/.., 2014a; Tekalign,
2014; Kamaghe, Mlozi, Mejer, & Johansen, 2014b).
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5. CONCLUSION AND POLICY IMPLICATION

Livestock commercialization in recent policy initiatives in Tanzania has been observed
as the means to move out of poverty trap especially through creating employment
and income. However, the sector seems to be not moving particularly to the desired
direction and livestock keepers still live in extreme poverty compared to other societal
groups. The likely hinders of the development of this sector looks not yet clear
however norms and cultural practices are observed to play great part associated with
inequality between genders. An understanding of the factors hindering the
development of the sector then becomes a question of inquiry to policy makers,
practitioners and academicians. Empirical works have noticed impacts of several
factors on livestock commercialization in the world but limited locally and most not
country representative which has motivated the undertaking of this study.

Therefore, this study was initiated with the objectives of using empirically strong
methods and national representative data to examine the role of gender and education
status of the livestock keeper on livestock commercialization for decision to and
intensity of commercialization and effects of commercialization on household
welfare. CRE probit and Tobit models were used to analyze determinants of
commercialization while two stage CRE model was used to link commercialization
and household welfare.

The results reveal that the decision and intensity of commercialization are too
separate processes with different forces.

On summary, the determinants of household commercialization differ between
whether a household commercialize or not and by how much a household
commercialize although these two decisions in this study are not taken as conditional
on one another instead each decision is modeled separately. On the side of by how
much a household commercialize household size, age, education level particular
standard seven and ordinary level of education, visit times by extension officer,
value of live sales, near town market, location (rural) and livestock loss due to diseases
are found be significant. On the other hand, the value of live sold animals, natural
log of credit access, school attendance by a livestock keeper, gander, livestock loss
due to diseases and theft are found to be significantly affect market participation
decision however with different signs and level of significance. These results show
that these commercialization decisions are different processes with different forces.
The phenomenon is observed by other researchers (Baisa, 2009; Jaleta 7 al.., 2009a;
Negassa & Jabbar, 2008; Tekalign, 2014; Woldeyohanes e# /.., 2015).
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Gender and education as key variable in this study were given special attention.
Gender is found to significantly affect the participation equation in favor of female
but on intensity of commercialization both genders are found to be equal while
education is found to play little role in commercialization. Levels of education are not
found to significant in affecting both participation and intensity of commercialization.

On the other hand, commercialization was only found to have impacts on non-
food welfare component but not food welfare component and seems to depend
heavily on the other attributes of the household.

Lastly, the extent of commercialization is found to be very small across livestock
type, gender and levels of education and even below average level of
commercialization. This suggests that Tanzanian livestock keeper’s still keeps and
off take livestock according to subsistence needs and not income generating activity.

To conclude gender is found to have impact on household livestock
commercialization but only on crossing the first hurdle of commercialization in
which females are observed to be better in that. Education is found to affect negatively
intensity of commercialization which suggest education as a substitute of livestock
commercialization since schooled households head are likely to feed the household
through other means of income generation.

In Tanzania, livestock keeping seems to be for subsistence purposes with extreme
low level of commercialization. However, for commercializing household,
commercialization tends to improve household welfare especially non-food
consumption which can be referred as asset accumulation.

Policy Implication

The result from this study has several implications. First, livestock commercialization
is still lower among livestock keepers which imply they still keep livestock for subsistence
purpose. Therefore, to pull livestock keepers out of trapped viscous circle of poverty
efforts are still needed to educate them on better resource use for welfare improvement
rather than keeping livestock for norms and culture only. Moreover, although
institutional factors like markets and marketing were not found to be significantin this
study the role of governmenton establishment of markets and slaughtering factories
across the country is required to attract livestock keeping for business.

Second, females are found to be better on commercialization participation
decision but not on intensity of commercialization which means breakthrough costs
on how much to sell is excluding them from selling much. Also, females are likely to
own less and hence do not have much to sell. Therefore, these results imply that
given assets ownership both males and female are likely to commercialize equally.
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Education is found to be less important on livestock commercialization because
it acts as substitute to livestock sells. Probably, the kind of education received
particularly primary and ordinary level of education do not build self-reliance behavior
or business mind set which is likely to turn subsistence keeping into business oriented.

Livestock commercialization 1s found to improve household non-food expenditure
like assets accumulation. Therefore, political and civic education effortis importantin
these communities to use assets they have for their life time improvement.

Notes

1. Model specification includes the explicitly specifying the independent variables to be
included in the regression equations, particularly in both hurdles under this study.

2. See Wooldridge (2013) for CRE non-linear models as a way to control endogeneity.

3. HClIrl is Household Commercialization Index real side

4. HCI index is mainly in previous studies employed in crop commercialization, see Jaleta,
M. ¢t al. (2009)

5. HClvalue is Household commercialization index in monetary value

6. The groups of commercialization herein are formed according to monetary value
commercialization index. Market off take rates therefore may fall in different categories
of commercialization even though the particular index do not seems to reflect a particular
category.

7. Occupation of the household head and credit access were found to have no effect on
commercialization while household size have negative effect. Animal loss due to diseases
and value of livestock sold had negative and positive effect to commercialization respectively.

8. For all econometrics results, we also controlled for livestock loss (theft and diseases), year
dummies, occupation of the household head, household location and market access
(categoriezed as village, district, regional and international market)
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Table 8: Impact of commercialization on household welfare, two stage CRE model

Dependent 1V ariable
Total non-food monthly — Total food monthly
Expenditure in Tsh Expenditure in Tsh

Independent Variable

HCI value Inverse Mills Ratio 1.21e+04** -919.453200
Household size 443.314 1% 74.3413*
Household size squared -51.9939** 1.475200
Live sales value -0.000400 0.0005%+*
Visit times by Extension officer -808.1599** 58.740300
Natural log of household credit access amount -8.900300 26.200600
Whether ever attended school (1=Yes, 0 otherwise) -2.73e+03%w* 83.686600
Years of schooling 261.077200 -78.259800
Age of the respondent 44.111100 18.004200
Gender(1=Male) 658.7178* -91.754500
Completed Ordinary education (1=Yes, 0 otherwise) 4002.7985%* 641.960600
Completed Tertiary education (1=Yes, 0 otherwise) -783.232400 -308.527300
Completed Primary education (1=Yes, 0 otherwise) 1412.859900 -789.017400
_cons -10400.000000 4027.498900
N 2555.000000 2555.000000
chi2 227.729600 1389.503600
sigma_u 3059.413500 0.000000
Rho 0.213000 0.000000

Legends: *p<.05; **p<.01; ***p<.001

Source: Authors Computation from NPS Panel data wave 1, 2 and 3:



