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Abstract

In this paper we explore the link between commodity dependence and vulnerability to
poverty in rural Tanzania with a particular focus on coffee-growing households. Even if the
vulnerability rate is quite high in rural Tanzania, our results show, on average, that coffee
growers have a lower probability of being poor and vulnerable compared to non-growers.
However, when coffee growers are disaggregated into small and large, we see that the result
is mainly driven by large coffee growers. For small coffee growers, on the other hand,
we do not find evidence to suggest that they are different from non-growers in terms of
both poverty and vulnerability. When we disaggregate vulnerability into its components,
poverty-induced vs risk-induced vulnerability, we find coffee growers to have a relatively
higher probability of facing risk-induced vulnerability compared to non-growers. There
are, however, heterogeneities in terms of the size of coffee growers. In particular, relative to
non-growers, small coffee growers have a relatively higher probability of facing risk-induced
vulnerability. On the other hand, conditional on being vulnerable, large coffee growers do
not appear to have a statistically significant difference in their probability of facing a risk-
induced vulnerability compared to non-coffee growers. These results indicate not only the
need for vulnerability-reducing policies but also the importance of identifying the source of
vulnerability as the choice of the right type of policy intervention depends on understanding
the causes of vulnerability.
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1 Introduction

Income variability and vulnerability to poverty are peculiar features of rural livelihood.
This is particularly the case for sub-Saharan African countries that heavily rely on a few
primary commodities for the bulk of their exports. The booms and busts in commodity
prices can induce macroeconomic instability in commodity-dependent countries via
terms of trade fluctuations, shifts in the current account balance and foreign reserve
levels Deaton (1999). To illustrate, a fall in commodity prices can create a challenge in
fiscal planning as the decline in export earnings adversely affects government revenue.
Fluctuations in commodity prices, apart from their impact at the macro level, are likely
to cause fluctuations in income and hence consumption at the micro level affecting
the livelihood of those involved in the production and trade of commodities. At the
household level, falling commodity prices are likely to reduce the income of commodity
producers and can potentially constrain their capacity to finance their basic needs. In
consequence, low commodity prices can induce commodity-dependent households to
fall into or remain in poverty. Commodity prices can also affect poverty and vulnera-
bility of commodity producers through knock-on effects on employment opportunities
and hence income of commodity producers UNCTAD (2003). At the household level,
the above effects get exacerbated by the lack of insurance mechanisms and the inability
of informal risk-sharing mechanisms to protect against a fall in consumption in the face
of covariate shocks Townsend (1995).

Despite the above, studies on vulnerability in poor countries mostly focus on vulner-
abilities associated with idiosyncratic shocks or covariate shocks like drought, or local
price increases (See Skoufias et al. (2021), Günther and Harttgen (2009), Hill and Porter
(2017)). Vulnerabilities associated with export commodity price fluctuations are mostly
discussed in relation to their impact at the macro-level (Montalbano (2011)).The microe-
conomic impact of such price fluctuations and/or commodity dependence, in general,
is under-researched.1 For export commodity-dependent smallholders that are highly
prone to fluctuations in international commodity prices, the current poverty/welfare
status is likely to deviate from the future expected poverty status as exogenous price
movements are likely to induce households to move in and out of poverty. It is thus im-
portant to understand how commodity dependence affects smallholders’ vulnerability
to poverty.

In light of the above, the main objective of this study is to assess the impact of
an exportable commodity dependence on vulnerability to poverty in rural Tanzania.
To this end, we use a multilevel regression approach to estimate vulnerability using
the three waves of the Tanzanian National Panel Survey (NPS). Specifically, we ana-
lyze the extent and source of vulnerability in Tanzania with a particular emphasis on
smallholder coffee-growing farmers in rural Tanzania. In Tanzania, the coffee sector
creates direct income for about 400,000 smallholders who produce 90 percent of Tan-
zania’s coffee. Local consumption of coffee is quite low, accounting for only 5 to 7
percent of total production. This is contrary to other major coffee-growing countries
in Africa like Ethiopia, where local consumption reaches as high as 50 percent. Thus,

1See Beck et al. (2018) for a study on commodity price imapcts on intrahousehold resource allocation.



Tanzanian coffee producers are likely to be more vulnerable to international coffee price
fluctuations.

Previous studies analyze poverty dynamics and vulnerability in Tanzania using
different approaches. For instance, World Bank (2015) explore the dynamics of well-
being in Tanzania using the three waves of NPS from 2008/09, 2010/11 and 2012/13.
The study analyzes movement of households in and out of economic status quartiles,
where economic status is measured by consumption. It further examines the main
characteristics of the households who experienced a decrease in economic status or
remained trapped in the poorest quartile. World Bank (2019) conducted a more detailed
poverty dynamics analysis using panel data between 2008 and 2012 and a synthetic
panel to analyze the dynamics over the period 2010-2014/15. Similarly, a more recent
paper by Aikaeli et al. (2021) employ a synthetic panel data approach using data from
the Household Budget Surveys (HBS) to analyze poverty and vulnerability in Tanzania
between the period 2012 and 2018. The authors use the insights from this analysis to
assess the likely impact of COVID-19 in Tanzania.

The current paper builds upon the above literature and contribute to it in four distinct
ways: 1) The use of multilevel modeling to take into account the hierarchical nature
of the data; 2) Explores the link between commodity dependence and vulnerability
to poverty in rural Tanzania focusing on coffee-growing households; 3) Dig deep into
the source of vulnerability among coffee grower and non-grower smallholders, which
can either be poverty induced or risk induced.2 Here the argument is that coffee
grower households are likely to have volatile/variable consumption due to fluctuations
in the international price of coffee. In view of this, one would expect coffee grower
households to suffer from risk induced vulnerability compared to poverty induced
vulerability. Finally and fourthly, we explore heterogenities in vulnerability among
coffee growers based on their sizes.

The rest of the study is structured as follows: while section 2 discusses the context,
section 3 presents data and method, and some descriptive statistics are reported in
section 4. Results and related discussion are then presented in section 5. Finally, a
concluding remark is given in section 6.

2 The Setting

2.1 Economic Growth, Poverty and Vulnerability in Tanzania

Promoting broad based growth and reducing poverty is the main focus of the Na-
tional Strategy for Growth and Reduction of Poverty (NSGRP, aka MKUKUTA in its
Kiswhahili acronym). MKUKUTA was implemented in two phases (MKUKUTA I and

2Poverty-induced vulnerability is structural in nature and is associated with low endowments in
physical and human capital resulting in low average consumption. Risk-induced vulnerability is on
the other hand transitory in nature and is associated with uninsured high-income fluctuation leading to
high consumption variability (see Günther and Harttgen (2009)).



MKUKUTA II) between 2005 and 2015. 3 Accordingly, the Tanzanian economy wit-
nessed an impressive economic growth performance in early 2000s. For instance, since
2005 Tanzania registered an annual average GDP growth rate of 7 percent, which fell
within the NSGRP target of 6-8 percent per annum URT (2010). Moreover, over the
period 2007-2017, GDP growth averaged 6.3 percent. Despite this robust economic
growth performance, poverty reduction has been quite slow. Over the period 2000-
2007, the poverty rate fell by 2 percentage points only, from 36 percent in 2000/01 to 34
percent in 2007.

The disconnect between GDP growth and poverty reduction is also apparent from
the low growth elasticity of poverty. For instance, over the period 2007-12 and 2012-18,
the growth elasticity of poverty in Tanzania fell from -1.02 to -0.45. This implies that
if GDP per capita increases by 10 percent, the proportion of the poor is expected to
decrease by only 4.5 percent. This is quite low even comparing it with to the experience
of other developing countries where a 10 percent increase in GDP per capita is expected
to induce a fall in poverty by over 20 percent World Bank (2019).

The first major decline in poverty occurred between 2007-2012 where basic needs
poverty fell by 6 percentage points from 34.4 percent in 2007 to 28.2 in 2012. The
national poverty rate further declined to 26.4 percent in 2018, a 4.4 percentage point
decline compared to 2012. 4 Despite this, the absolute size of the poor population did
not show a significant decline due to the rapid population growth. In particular, while
the poverty headcount declined by around 18 percent over the period 2007 to 2011/12,
the absolute number of the poor only declined by 10.9 percent from 13.2 million to 11.9
million. If one further compares 2012 and 2018, the absolute number of poor people
showed an increase from 12 million in 2012 to 14 million in 2018 following the sluggish
progress in poverty reduction coupled with faster population growth (World Bank
(2015), World Bank (2019)).

Apart from the slow poverty reduction, vulnerability to poverty remains a major
concern in Tanzania as a large proportion of the non-poor population, who is just above
the poverty line, faces a higher risk of falling into poverty. According to the estimates
from the World Bank poverty dynamics analysis, between 2008 and 2012, for every
four Tanzanians who moved out of poverty, three Tanzanians fell back into poverty
World Bank (2019). Aikaeli et al. (2021) also document that over the period 2012 and
2018 households experienced strong fluctuations in consumption levels. According to

3Since 2015 MKUKUTA goals have been merged with Tanzania’s National Five Year Development
Plans (FYDPs) which will run until 2025 and Tanzania is currently implementing its thrid FYDP (FYDP
III). While FYDPs give absolute focus on poverty reduction in the country, such efforts are part of the
broad national aspiration of achieving high human development.

4The poverty rates reported here are based the Household Budget Survey (HBS) which is the data
used to calculate official poverty figures. When one uses the National Panel Survey (NPS) instead, the
poverty rates in Tanzania are smaller but exhibit an increasing trend. The poverty rates for mainland
Tanzania which are done based on the Tanzanian national panel survey are 14.6 for 2008/2009, 18.1 for
2010/11 and 21.2 for 2012/13. These discrepancies in poverty trends between HBS and NPS data are well
documented. For instance see Belghith et al. (2018) for detailed discussion about the potential sources of
mismatch in poverty and inequality trends between NPS and HBS surveys. See also Arndt et al. (2016)
for background on poverty numbers in Tanzania.



their results, one of five Tanzanians who was above the poverty line in 2012 was poor
six years later. Overall, the existing evidence shows that in Tanzania, there is a large
number of households close to the poverty line implying that some households are
likely to move out of poverty while others are prone to fall into poverty particularly in
the face of an adverse shock World Bank (2015).

2.2 Export Commodity dependence in Tanzania

The majority of African countries are commodity dependent. According to UNCTAD
(2021), a country is said to be commodity dependent if commodity export accounts for
more than 60 percent of its total merchandise export value. Over the 10 year period
between 2008/09 - 2018/19, even if Africa’s commodity exports as a share of merchandise
exports decreased from 81.9 percent to 76.7 percent, the region is still highly commodity
dependent. The share of commodity dependent countries in the region increased from
76.9 percent in 2008/09 to 83.3 percent in 2018/19.

Looking at the case of Tanzania, it is not only that the country is commodity depen-
dent. There also appears to be a high persistence in commodity dependence. As can be
seen from Figure C1, over the period 2016-2020, commodity dependence in Tanzania
remained quite high. In particular, except for the year 2018, commodity exports as
a share of merchandise exports was above 80 percent. This fact remains the same if
we make our comparison over a longer time period. For instance, between the period
2008/09 and 2018/19, commodity exports as a share of merchandise exports decreased
from 78.6 to 73.4. Even if this is below the African average indicated above, it is still
way higher than the 60 percent threshold set by UNCTAD to classify countries as
commodity dependent.

Coffee is one of the most important cash crops in the export earnings of Tanzania,
next to cotton and tea. The sector, on average, generates 100 million USD per year and
it accounts for five percent of the country’s total export earnings (Mtaki, 2018). The
coffee industry provides income for more than 400,000 smallholders and this accounts
for 90 percent of the total coffee production in Tanzania. The remaining 10 percent
of the total production comes from the plantations. Tanzania’s local consumption of
coffee is quite low, increasing from 2 percent in 2003 to 7 percent of total production
in 2019 (Tanzania Coffee Board, 2019). The fact that most of the coffee produced in
Tanzania is for export purposes shows the high degree of vulnerability of Tanzanian
coffee producers to fluctuations in international coffee prices.

3 Data and Method

3.1 Data

We use the longitudinal survey data from the Tanzanian National Panel Survey (NPS)
conducted in 2008/09, 2010/11 and 2012/13.5 The main aim of the NPS surveys is to

5There is also a fourth round of NPS, NPS4, which was conducted in 2014/15. However, NPS4 cannot
be included as part of the panel in the current study as it is conducted as a cross-sectional survey based



monitor the progress of the National Strategy for Growth and Reduction of Poverty
(MKUKUTA). The NPS enables researchers to conduct a detailed analysis of poverty
dynamics and vulnerability transitions not only by tracking the evolution of aggregate
poverty numbers at the national level but also by enabling analysis of the micro-level
determinants of poverty reduction at the household level NBS (2009).

The NPS survey is designed to be representative at the national level as well as for
urban/rural and for the major agro-ecological zones. The sample in 2008/09 comprised
3,265 households out of which 2,063 were from rural and 1,202 from urban areas.
In the second round of the NPS, all households interviewed in the first round plus
tracked adult split-off household members were revisited. The second round of the
NPS has therefore a total sample size of 3,924 households out of which 3,168 are round-
one households, a re-interview rate of over 97 percent. The third round revisits all
households interviewed during the first two waves; NPS 2008/2009 and NPS 2010/2011.
Accordingly, the sample size for the third round of the NPS, including NPS 2008/2009
and NPS 2010/2011 households plus new or split-off households in NPS 2012/2013, is
5,015 households.

The NPS survey has a low panel attrition rate. For instance, between NPS 2008/09
and NPS 2010/11, the attrition rate was 3 percent and between NPS 2010/11 and NPS
2012/13, the household attrition rate was about 4 percent. Our estimates are thus less
likely to be biased by panel attrition rate. Moreover, the NPS surveys are conducted at
a similar time every two years making seasonality less of a concern.

The official poverty figures in Tanzania are generated using the Household Budget
Surveys (HBS), which is a cross-sectional survey. Although NPS has a smaller sample
size compared to HBS, the use of panel data, like the NPS, in undertaking vulnera-
bility analysis has the following advantages over cross-sectional survey data: i) With
panel data, absent measurement error, a more precise estimation of changes in variable
means is possible; ii) Unlike repeated cross-sectional surveys that only allows com-
parisons over time across broad groups, panel data enables estimation of changes at
the household/individual level, and iii) It allows the analyst to control for unobserved
time-invariant household characteristics Hoddinott and Quisumbing (2010).

Our outcome of interest, consumption is expressed as real consumption per adult
equivalent and is measured in the same way across the different waves. In addition, we
use a range of variables as controls including household size, dependency ratio, total
land area, wealth indicator as captured by materials used to construct the roof, head
characteristics including age, gender, marital status and education, district character-
istics like average distance to major road and distance to market. Moreover, variables
capturing both covariate and idiosyncratic shocks are used.

For the purpose of this study, we use poverty lines that are used to calculate the
poverty rate based on the NPS survey. The respective poverty lines for 2008/09, 2010/11
and 2012/13 that are used to calculate the poverty rates are TZS 23,863, 29,113 and
39,012 per 28 days per adult equivalent.

on a newly redrawn sample World Bank (2019).



We exploit the variation in the timing of the survey and match the survey data with
monthly data on international coffee prices from UNCTAD over the period 2007-2012.
Using the information on the month of interview for every household, we can identify
the coffee price that each household faces at different points in time. Thus, the coffee
price shock varies across households depending on the year and month at which the
shock is introduced. Households interviewed in different months of the same year or
those interviewed in the same month of different years face a varying level of shock.

For a given year, we classify a household as a coffee grower if the household owns
five coffee trees and above. We further create dummy variables for large and small
coffee growers based on whether the household owns more or less than the median
number of coffee trees.

3.2 Method

In measuring vulnerability, we employ the expected poverty approach by defining
vulnerability to poverty as the probability that a household’s consumption at time
t + 1 will fall below a certain consumption threshold (see Hoddinott and Quisumbing
(2010), Chaudhuri (2003), Chaudhuri et al. (2002) as well as Christiaensen and Subbarao
(2005)).

Vit = Pr(Cit+1 ≤ Zt) (3.1)

In particular, our starting point is the method suggested by Chaudhuri (2003) which
involves estimation of expected mean and variance in consumption using either cross-
sectional or short panel data. The method is of particular interest in our case as our panel
data contains only three waves. However, one problem with the method proposed by
Chaudhuri (2003) is that it does not take into account the hierarchical nature of the data.
Günther and Harttgen (2009) extends the method by Chaudhuri (2003) to make it fit
to cases where the data structure is hierarchical. Thus, the methodological discussion
below draws heavily on Günther and Harttgen (2009).

To illustrate the method, consumption is assumed to be generated by the following
stochastic process:

ln Cit = β0 + Xitβ1 + εit (3.2)

where ln Cit is the log of per capita household consumption for household i at time
t, Xit is a vector of household and community level characteristics, β is a vector of
parameters to be estimated and εit is an error term that is assumed to capture the
impact of both household and community-specific shocks on household per capita
consumption.

Assuming that the impact of shocks on household consumption is correlated with
observable household and community characteristics, the variance of the unexplained
component of household per capita consumption (εit) is given by:



σ2
εit

= θ0 + Xitθ1 + ηit (3.3)

In Equation 3.2 and Equation 3.3, we assume away homoscedasticity and allow the
variance of the error term to differ across households based on the values of Xit. Accord-
ingly, OLS estimation of β and θ would result in unbiased but inefficient coefficients.
To get around this problem and obtain consistent and asymptotically efficient param-
eter estimates, Equation 3.2 and Equation 3.3 need to be estimated with an estimation
technique that can yield heteroskedasticity consistent standard errors.

Having done the above, one can directly estimate the mean and variance of log con-
sumption for each household using a consistent and asymptotically efficient estimate
of β̂ and θ̂. Accordingly,

Ê[ln ci|Xi] = β̂0 + Xiβ̂1 (3.4)

V̂[ln ci|Xi] = σ̂2
ε,i = θ̂0 + Xiθ̂1 (3.5)

Following Günther and Harttgen (2009), we use a multilevel regression as it allows
the analyst to correct for inefficient estimators which might arise when there is hierar-
chical/nested data structure. In our case households are nested within communities-
districts (see also Steenbergen and Jones (2002)). Overlooking the nested data structure
means ignoring the assumption of independent observations resulting in smaller stan-
dard errors and larger t-values. Multilevel models allow us to use both household and
community level observations in the same model while maintaining the assumption of
independent observations.

By taking the nested data structure into account, Equation 3.2 can be re-specified as:

ln Ci jt = β0 j + Xi jtβ1 j + εi jt (3.6)

where i = 1, ..., I refers to units at level 1 (households), j = 1, ...., J refers to units at
level two (districts) and households are nested within districts; lnCi jt is log of household
consumption per adult equivalent for household i in district j at time t and Xi jt refers
to characteristics of household i in district j at time t and εi jt is the error term.

It can be seen that in Equation 3.6, the parameters β0 j and β1 j vary across communities
and can thus be written as a function of community characteristics:

β0 j = γ00 + Z jγ01 + µ0 j (3.7)

β1 j = γ10 + Z jγ11 + µ1 j (3.8)

Equation 3.7 and Equation 3.8 show the impact of community characteristics Z j on
households’ consumption which is community-specific but common to all households



within the same community. Replacing β0 j and β1 j in Equation 3.6 with expressions in
Equation 3.7 and Equation 3.8 gives the full model specified below and this is estimated
using maximum likelihood.

ln Ci jt = γ00 + Z jγ01 + Xi jt(γ10 + Z jγ11) + µ0 j + Xi jtµ1 j + εi jt (3.9)

Thus, we start by estimating the basic multilevel model shown in Equation 3.9.
Coefficients of cross-level interaction terms Xi jtZ j that are not precisely estimated are
not reported.

Three error terms are estimated from Equation 3.9 above. One is the error term εi jt

which is estimated at the household level and is meant to capture idiosyncratic shocks.
While the remaining two, µ0 j and µ1 j, are estimated at the community level and are
meant to capture the impact of covariate shocks on household consumption. Following
Chaudhuri et al. (2002), it is assumed that the impact of covariate and idiosyncratic
shocks on household consumption depends on observable household and community
characteristics. Thus the squared residuals from Equation 3.9 are regressed on a set of
household and community characteristics as shown below:

ε2
i jt = θ0 + Xi jtθ1 + Z jθ2 + Xi jtZ jθ3 (3.10)

µ2
0 j = τ0 + Z jτ1 (3.11)

(µ0 j + ei j)2 = θ0 + Xi jtθ1 + Z jθ2 + Xi jtZ jθ3 (3.12)

One can then estimate the expected mean and variances of household consumption
using the estimated coefficients from Equation 3.9 - Equation 3.12.

Assuming that consumption is log normally distributed, for a given consumption
as well as observed household and community characteristics, the probability that
household i in community j will be poor at time t is given by:

V̂i jt = P̂r(ln ci jt ≤ ln zt|Xi jt,Zi jt) = φ

 ln zt − ln ĉi jt√
σ̂2

i jt

 (3.13)

where Vi jt is the estimated vulnerability,φ(·) is the cumulative density of the standard
normal distribution, zt is poverty line at time t, ln ĉi jt and σ̂2

i jt respectively denote the
expected mean and estimated variance of log of per capita household consumption.

Finally, to make the above definition of vulnerability operational one needs to have
an assumption regarding vulnerability threshold v at or above which a household
is considered vulnerable and a time horizon over which vulnerability is measured.
The common practice in the empirical vulnerability literature is to use a vulnerability



threshold of 50% and a time horizon of t + 2. This amounts to having a probability of
falling below the poverty line at least once in the next two years Skoufias et al. (2021).
For details on this see Pritchett et al. (2000). In our case, we use the 50% vulnerability
threshold and a time horizon of three years. Accordingly, the estimated vulnerability
threshold of falling below the poverty line at least once in the next three years is 0.2063.
That is if a household has a 21 percent or higher probability of falling below the poverty
line in any given year, then that household is considered vulnerable.6

We use the above vulnerability measure to get further insight on the sources of
vulnerability; poverty induced vs risk induced. A household is said to experience
poverty-induced vulnerability if its expected mean consumption ln ĉi jt is already below
the poverty line. On the other hand, risk-induced vulnerability occurs if ln ĉi jt is above
the poverty line but has a high estimated variance in consumption (σ̂2

i jt) that induces
the estimated vulnerability to be above the defined vulnerability threshold (0.2063).
For further discussion on this see Günther and Harttgen (2009).

4 Descriptive Statistics

In this section we present descriptive statistics on variables relevant for the empirical
analysis. Initially, the data has 2998 unique households and 6676 observations in total.
However, the number of observations used in the descriptive tables presented below
and in the estimation is smaller than this as we make the data balanced by keeping
households that are observed in all the three rounds.

In Table 1, we present summary statistics of the covariates used in the analysis. To
start with variables related to our main variable of interest, coffee, it can be seen that 10
percent of the households in our sample are coffee growers. A household is classified
as a coffee grower if it owns at least five coffee trees in a given year. We split the sample
of coffee growers based on their size. Large coffee growers are those households who
own above the median number of coffee trees and this constitutes five percent of the
total coffee growers in our sample. Some 63 percent of the households in our sample
reside in coffee-growing regions. Moreover, considering all households, the revenue
from coffee sales accounts for eight percent of households’ total revenue, and when we
consider coffee growers only, this share becomes 67.5 percent.

Looking at household and household head characteristics, the average household
size in our sample is around six people and male-headed households account for 76
percent of the households in our sample. More than 90 percent of households in our
sample have an education level of primary or less.

In Table 2 we present a mean difference of the covariates between coffee growers and
non-growers. It can be seen that non-coffee growers have a higher household size. On
the other hand, there is no difference between the two groups in terms of dependency
ratio. Non-coffee growers on average have a higher total land area and more livestock

6The vulnerability threshold is given as V∗t = 1 − Pr[ln Ci jt > lnzt]k, where V∗t is the vulnerability
threshold and k is the time horizon see also Mina and Imai (2017).



Table 1: Summary Statistics on covariates: 2008-2012

Num. Obs. Mean Std. Min Max Median
Coffee Grower=1 4446 0.103 0.30 0.00 1.00 0.00
Small Coffee Grower=1 4446 0.050 0.22 0.00 1.00 0.00
Large Coffee Grower=1 4446 0.054 0.23 0.00 1.00 0.00
HH in Coffee Growing Rgns. 4446 0.627 0.48 0.00 1.00 1.00
Coffee Sales in HH Rev. Pct. 3240 8.420 26.10 0.00 100.00 0.00
Coffee Price (000 TSH) 4446 6.701 1.69 4.27 9.46 7.00
Household Size 4446 5.627 3.19 1.00 55.00 5.00
HH Size Sqr 4446 41.810 86.41 1.00 3025.00 25.00
Dependancy Ratio 4249 1.193 0.93 0.00 8.00 1.00
TotalLandArea 4375 6.403 11.76 0.00 300.00 4.00
ModernRoof 4446 0.501 0.50 0.00 1.00 1.00
Livestock TLU 4446 2.690 10.69 0.00 380.06 0.16
Tapwater 4446 0.779 0.42 0.00 1.00 1.00
Age 4446 49.459 15.84 19.00 107.00 47.00
Age Sqr 4446 2697.037 1723.10 361.00 11449.00 2209.00
Gender (Male==1) 4446 0.755 0.43 0.00 1.00 1.00
Single 4423 0.015 0.12 0.00 1.00 0.00
Primary or Less 4446 0.954 0.21 0.00 1.00 1.00
Avg. Dist to Maj Rd 4446 22.456 20.54 0.66 116.12 17.76
Avg. Dist to Mkt 4446 79.661 48.52 4.03 226.44 71.00
Pct. with Tapwater 4446 0.774 0.22 0.07 1.00 0.86
Pct. Primary or Less 4446 0.936 0.05 0.56 1.00 0.95
Source: Own Computation based on data from the three waves of the Tanzanian NPS

Table 2: Covariates Mean Comparison between Coffee Growers and Non-Growers: 2008-2012

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

ln Tot. Exp. Aeq 3986 13.12 460 13.35 -0.229 0.03 *** 0.000
Household Size 3986 5.67 460 5.25 0.418 0.12 *** 0.000
HH Size Sqr 3986 42.84 460 32.90 9.944 1.96 *** 0.000
Dependancy Ratio 3813 1.19 436 1.21 -0.018 0.05 0.717
TotalLandArea 3915 6.74 460 3.49 3.251 0.25 *** 0.000
ModernRoof 3986 0.46 460 0.88 -0.425 0.02 *** 0.000
Livestock TLU 3986 2.84 460 1.35 1.491 0.20 *** 0.000
Tapwater 3986 0.78 460 0.73 0.056 0.02 *** 0.010
Age 3986 49.17 460 51.96 -2.793 0.81 *** 0.001
Age Sqr 3986 2665.14 460 2973.46 -308.327 91.93 *** 0.001
Gender (Male==1) 3986 0.76 460 0.75 0.003 0.02 0.880
Single 3963 0.01 460 0.02 -0.003 0.01 0.667
Primary or Less 3986 0.96 460 0.93 0.026 0.01 ** 0.034
Avg. Dist to Maj Rd 3986 23.31 460 15.08 8.228 0.75 *** 0.000
Avg. Dist to Mkt 3986 83.01 460 50.64 32.371 1.73 *** 0.000
Pct. with Tapwater 3986 0.78 460 0.71 0.070 0.02 *** 0.000
Pct. Primary or Less 3986 0.94 460 0.92 0.021 0.00 *** 0.000

Source: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01



in terms of Tropical Livestock Unit (TLU) compared to coffee growers.



5 Results and Discussion

Before we move on to the main discussion of commodity dependence and vulnerability
to poverty, we explore whether and how being a coffee grower matters for the livelihood
of smallholder farmers. To this end, we first test if fluctuations in the international price
of coffee affect household welfare. This is presented in Table 3 where we regress log
food expenditure (total and inside the household), log of total consumption expenditure
both the aggregate and in terms of adult equivalent on coffee price controlling for other
factors. Estimations are done by restricting the sample to coffee grower households
only and all regressions include household fixed effects.

As can be seen from the results reported in Table 3, an increase in the international
coffee price has a positive and statistically significant association with food expenditure
(Column 1), total consumption expenditure as well as total expenditure per adult-
equivalent (Column 3 and Column 4).

To see if changes in international coffee price fluctuations matter for household
income, we estimate the potential impacts of coffee price variation that the household
faces in the 12 months period prior to the date of the interview - on the farm-gate price
that the household receives, the total quantity and value of coffee that the household
sold in the survey year as well as the probability of selling coffee. The estimations
are done by restricting our sample to coffee-growing households only. If variations in
international prices of coffee were to have an impact on coffee-growing farmers, we
should see an impact on their farm-gate price as well as the total quantity and value
of coffee sales. As can be seen from the results depicted in Table 4, an increase in the
international price of coffee has a positive and statistically significant impact on the
farm-gate price received by households. Thus, one way through which changes in the
international price of coffee affect household welfare is via their effect on the farm-gate
price and hence household income. We also find a positive and statistically significant
impact of increases in coffee prices on the value of coffee sales. On the other hand, the
impacts of coffee price fluctuations on the total quantity of coffee sales are imprecisely
estimated. Since smallholder coffee farmers are likely to be liquidity constrained and/or
lack access to storage facilities, they will be forced to sell their outputs at the prevailing
market price and hence the lack of impact of coffee price fluctuation on total quantity
is expected.



Table 3: Impact of Coffee Price on Household Welfare

(1) (2) (3) (4)
lnFood Exp. lnFood Exp. Inside lnTot. Exp. ln Tot. Exp. Aeq

Coffee Price (000 TSH) 0.072 0.100 0.081 0.070
(0.020)∗∗∗ (0.051)∗ (0.019)∗∗∗ (0.020)∗∗∗

Constant 13.778 14.097 13.974 14.307
(0.911)∗∗∗ (2.214)∗∗∗ (0.913)∗∗∗ (1.001)∗∗∗

Controls Yes Yes Yes Yes
Household FE Yes Yes Yes Yes
Number of Obs. 520 520 520 520
Adj. R2 0.17 0.10 0.21 0.17

Note: Robust standard errors given in parentheses. All regressions include Household fixed effects.
Source: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Table 4: Impact of Coffee Price on Farmgate Price and Income from Coffee Sell

Farmgate Ln(1+Coffee Sales) Dummy for

Price Value Quantity Coffee Sales

Coffee Price (000 TSH) 0.275 0.294 -0.020 0.011
(0.031)∗∗∗ (0.117)∗∗ (0.048) (0.010)

Constant 5.140 6.592 3.380 0.692
(0.211)∗∗∗ (0.794)∗∗∗ (0.329)∗∗∗ (0.071)∗∗∗

Household FE Yes Yes Yes Yes
Number of Obs. 411 535 535 535
Adj. R2 0.26 0.01 -0.00 0.00

Note: Robust standard errors given in parentheses. All regressions include Household fixed effects.
Source: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01



Incidence of Poverty and Vulerability

As a prelude to the empirical analysis, in what follows, we present some statistics
on the incidence of poverty and vulnerability in rural Tanzania both for the aggregate
sample (Table 5) and disaggregated by coffee-growing status (Table 6). As can be seen
from Table 5, while the poverty rate for the whole sample is 32 percent, the vulnerability
rate in our sample is 40 percent. In light of the vulnerability threshold used in this paper,
this implies that 40 percent of households have a 21 percent or higher probability of
falling below the poverty line in any given year. The above shows that the vulnerability
rate in rural Tanzania is quite high. Similar evidence is also documented in FAO (2007)
where the study finds a vulnerability rate of 60 percent and 31 percent for Ruvuma and
Kilimanjaro regions, respectively. Similarly, World Bank (2019) documents that rural
households in Tanzania are more vulnerable both to transitory and chronic poverty.

The poverty and vulnerability rates in rural Tanzania disaggregated by year is de-
picted in Table A1. As can be seen from this Table the poverty and vulnerability rates
exhibit an increasing trend over the years. This is in line with the sluggish progress
in poverty reduction and the high degree of vulnerability observed in Tanzania in the
past years, as discussed in section 2. Moreover, when we disaggregate vulnerability
by source, poverty-induced and risk-induced vulnerability respectively account for 23
percent and 17 percent.



Table 5: Summary Statistics on the incidence of poverty and vulnerability: 2008-2012

Num. Obs. Mean Std. Min Max Median
Poverty Rate 4446 0.323 0.47 0.00 1.00 0.00
Avg. Vulnerability 4119 0.280 0.32 0.00 1.00 0.13
Vulnerability Rate 4446 0.402 0.49 0.00 1.00 0.00
Poverty Ind. Vul. 4446 0.228 0.42 0.00 1.00 0.00
Risk Ind. Vul. 4446 0.174 0.38 0.00 1.00 0.00
Pvty/Risk Ind. Vul. 4446 1.299 0.31 1.06 1.73 1.10
Chronic Poor 4446 0.103 0.30 0.00 1.00 0.00
Never Poor 4446 0.425 0.49 0.00 1.00 0.00
Moving Down 4446 0.310 0.46 0.00 1.00 0.00
Moving Down Bn 2008/10 4446 0.189 0.39 0.00 1.00 0.00
Moving Down Bn 2008/12 4446 0.213 0.41 0.00 1.00 0.00
Moving Down Bn 2010/12 4446 0.173 0.38 0.00 1.00 0.00
Moving Up 4446 0.161 0.37 0.00 1.00 0.00
Moving Up Bn 2008/10 4446 0.117 0.32 0.00 1.00 0.00
Moving Up Bn 2008/12 4446 0.110 0.31 0.00 1.00 0.00
Moving Up Bn 2010/12 4446 0.141 0.35 0.00 1.00 0.00
Number of Times Poor 4446 0.968 1.01 0.00 3.00 1.00
Number of Times Vuln. 4446 1.205 1.27 0.00 3.00 1.00
Source: Own Computation based on data from the three waves of the Tanzanian NPS

Looking at the disaggregation by coffee-growing status, the results depicted in Ta-
ble 6 show that, coffee growers have lower poverty and vulnerability rate compared
to non-growers and these differences are statistically significant. Moreover, the ra-
tio of poverty induced to risk induced vulnerability is higher for non-coffee growers
relative to coffee growers. Specifically, looking at the proportions of poverty vs risk in-
duced vulnerability and the ratio of the continuous measure of poverty vs risk induced
vulnerability, poverty-induced vulnerability is 1.3 and 2.3 times higher for non-coffee
growers, while it is only 0.69 and 2.1 times higher for coffee growers. This implies
that vulnerability among the non-coffee growers is induced by a low expected mean in
consumption while vulnerability among coffee growers is due to high fluctuations in
consumption. Moreover, relative to non-coffee growers, coffee growers are less likely
to be chronically poor, slip from non-poor to poor status and move from poor to non-
poor and all these differences are precisely estimated. Finally, the number of times
households are poor and vulnerable over the sample period is on average smaller for
coffee growers relative to non-growers and these differences are statistically significant.



Table 6: Mean Comparison on the incidence of poverty and vulnerability between Coffee
Growers and Non-Growers: 2008-2012

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 3986 0.338 460 0.189 0.149 0.02 *** 0.000
Avg. Vulnerability 3693 0.298 426 0.131 0.167 0.01 *** 0.000
Vulnerability Rate 3986 0.426 460 0.187 0.240 0.02 *** 0.000
Poverty Ind. Vul. 3986 0.245 460 0.078 0.167 0.01 *** 0.000
Risk Ind. Vul. 3986 0.181 460 0.109 0.073 0.02 *** 0.000
Pvty/Risk Ind. Vul. 3986 1.344 460 0.687 0.658 0.01 *** 0.000
Pov/Risk Vuln. Cont. 3986 2.272 460 2.119 0.152 0.00 *** 0.000
Chronic Poor 3986 0.111 460 0.035 0.076 0.01 *** 0.000
Never Poor 3986 0.404 460 0.607 -0.202 0.02 *** 0.000
Moving Down 3986 0.317 460 0.257 0.060 0.02 *** 0.006
Moving Down Bn 2008/10 3986 0.198 460 0.113 0.085 0.02 *** 0.000
Moving Down Bn 2008/12 3986 0.215 460 0.198 0.017 0.02 0.384
Moving Down Bn 2010/12 3986 0.174 460 0.163 0.011 0.02 0.554
Moving Up 3986 0.168 460 0.102 0.066 0.02 *** 0.000
Moving Up Bn 2008/10 3986 0.122 460 0.076 0.046 0.01 *** 0.001
Moving Up Bn 2008/12 3986 0.113 460 0.083 0.031 0.01 ** 0.027
Moving Up Bn 2010/12 3986 0.148 460 0.085 0.063 0.01 *** 0.000
Number of Times Poor 3986 1.015 460 0.563 0.452 0.04 *** 0.000
Number of Times Vuln. 3986 1.282 460 0.541 0.740 0.05 *** 0.000

Source: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01



Ta
bl

e
7:

C
or

re
la

te
s

fo
r

Pr
ob

ab
ili

ty
of

be
in

g
po

or
an

d
vu

ln
er

ia
bl

e

Po
ve

rt
y

R
at

e
(O

LS
)

Po
ve

rt
y

R
at

e
(P

ro
bi

t)
V

ul
ne

ra
bi

lit
y

R
at

e
(O

LS
)

V
ul

ne
ra

bi
lit

y
R

at
e

(P
ro

bi
t)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

C
off

ee
G

ro
w

er
=

1
-0

.0
79

-0
.0

68
-0

.0
85

-0
.1

50
-0

.1
15

-0
.1

92
(0

.0
35

)∗∗
(0

.0
32

)∗∗
(0

.0
41

)∗∗
(0

.0
60

)∗∗
(0

.0
47

)∗∗
(0

.0
75

)∗∗
∗

Sm
al

lC
off

ee
G

ro
w

er
=

1
-0

.0
29

-0
.0

31
-0

.0
82

-0
.1

30
(0

.0
42

)
(0

.0
55

)
(0

.0
59

)
(0

.0
97

)

La
rg

e
C

off
ee

G
ro

w
er

=
1

-0
.0

96
-0

.1
28

-0
.1

39
-0

.2
43

(0
.0

44
)∗∗

(0
.0

63
)∗∗

(0
.0

51
)∗∗
∗

(0
.0

85
)∗∗
∗

C
on

st
an

t
0.

38
2

-0
.3

16
-0

.3
25

0.
44

0
-0

.5
95

-0
.6

03
(0

.0
64

)∗∗
∗

(0
.1

58
)∗∗

(0
.1

57
)∗∗

(0
.0

80
)∗∗
∗

(0
.2

63
)∗∗

(0
.2

63
)∗∗

C
on

tr
ol

s
N

o
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s
Ye

s
Ye

s
Ye

s
Ye

ar
FE

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

R
eg

io
n

FE
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
N

o.
of

O
bs

.
44

46
41

55
41

55
41

55
41

55
44

46
41

55
41

55
41

55
41

55
A

dj
.R

2
0.

06
0.

15
0.

15
0.

15
0.

38
0.

38
N

ot
e:

R
ob

us
ts

ta
nd

ar
d

er
ro

rs
gi

ve
n

in
pa

re
nt

he
se

s.
So

ur
ce

:O
w

n
co

m
pu

ta
tio

n,
ba

se
d

on
da

ta
fr

om
N

PS
.∗

p
<

0.
1,
∗
∗

p
<

0.
05
,∗
∗
∗
p
<

0.
01



Commodity Dependence and Vulnerability

As discussed in subsection 3.2, in measuring vulnerability, we employ the expected
poverty approach by defining vulnerability to poverty as the probability that a house-
hold’s consumption will fall below a certain consumption threshold. To get the esti-
mated mean and variance of household per capita consumption, we start by estimating
the multilevel model shown in Equation 3.9. The results from estimating Equation 3.9
is reported in Table B3. While Column 1 is estimated without including cross-level
interactions, Column 2 is estimated by including these interactions. As can be seen
from this Table, most of the coefficients exhibit the right sign. For economy of space,
we report interaction terms only when the coefficients are statistically significant.

Moving to the main focus of our paper, in Table 7, we have presented results re-
garding the correlates of poverty and vulnerability in rural Tanzania. In the interest
of space, we have presented only results on our main variable of interest, the coffee
grower dummy. While the first five columns focus on the poverty rate, the remaining
five columns report results on the vulnerability rate. While Columns 1 and 6 are esti-
mated without including controls, Columns 2, 4, 7 and 9 are estimated controlling for
relevant covariates. Finally, Columns 3, 5, 8 and 10 respectively re-estimate columns
2, 4, 7 and 9 by splitting coffee growers into small and large growers to see if there is
differential impact based on the size of coffee growers. Large coffee grower is a dummy
variable that takes a value of 1 if the number of coffee trees is above the median number
of trees in our sample and 0 otherwise. Households that are non-coffee growers thus
serve as the reference category. The regressions are estimated using both the linear
probability model (LPM) and probit. Standard errors are clustered at the district level
and all regressions include year and region fixed effects.

Looking at the results, coffee growers are, on average, less likely to be poor and
vulnerable compared to non-coffee growers. In particular, coffee growers have, on
average, a 7-9 percent lower probability of being poor compared to non-growers and
the coefficients are precisely estimated in all cases. The results hold true both in the
LPM and probit estimations. However, when we look into the impacts of being a
small and large coffee grower, the poverty estimations show that results are mainly
driven by large growers. As can be seen from Columns 3 and 5, the coefficients for the
small coffee growers, even if it is negative, it is not precisely estimated. Thus, small
coffee growers are no better off compared to non-growers in terms of the probability of
being poor. In a similar manner, in the case of the likelihood of being vulnerable, even
though the results show that both large and small coffee growers are less likely to be
vulnerable compared to non-growers, the coefficients are precisely estimated only for
the large coffee growers. As can be seen from Columns 8 and Column 10 in Table 7,
the coefficient estimate for large coffee growers is statistically significant at 1 percent in
both the LPM and probit estimations.

The above findings are in line with the results from an earlier study conducted by
FAO (2007) on Kilimanjaro and Ruvuma regions in Tanzania. The results from this
study show that coffee growers in Kilimanjaro, all else equal, appear no worse off
compared to non-coffee growers. However, this does not appear to be the case for the
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smallest coffee growers,7 whose consumption level is, on average, 20 percent lower.
Moreover, coffee growers in Ruvuma have, on average, similar consumption levels as
non-cash crop growers, results further showing that the larger ones are actually even
better off. These findings, according to FAO (2007), suggest that ”coffee growers (apart
from the smallest) have managed to weather the effects of the coffee price decline, at
least to the point of not falling below the welfare levels of the non-cash crop growers,
and most likely at the expense of a depletion of their (cash) savings.” FAO (2007) p.92

Decomposing Vulnerability: Poverty Induced vs Risk Induced Vulnerability

Even if the results reported in Table 7 are informative in terms of understanding the
link between commodity dependence (being a coffee grower) and vulnerability, it does
not differentiate between the sources of vulnerability. As discussed in section 1, vul-
nerability can be either structural caused by a low endowment in human and physical
capital or risk-driven manifested through higher volatility/fluctuation in consumption
(see also Günther and Harttgen (2009) and Skoufias et al. (2021)). To assess these
sources of vulnerability in the case of rural Tanzania, we re-estimate the correlates of
vulnerability by first categorizing households as either poverty induced or risk induced
based on their estimated mean and variances of consumption.

The vulnerability decomposition results are reported in Table 8 where we have
used a dummy dependent variable which equals 1 if the household is classified as
risk-induced vulnerable and 0 for households that face poverty-induced vulnerability.
We use both OLS (Columns 1-4) and Probit (Columns 5-8) estimation techniques. In
Column 9 and Column 10, we re-define the dependent variable as a ratio of poverty
induced to risk induced vulnerability. All the regressions are done by restricting the
sample to vulnerable households. Moreover, in all estimations, year and region fixed
effects are included and the standard errors are clustered at the district level.

Moving to the results, as can be seen from Column 1, where the estimation is done
without including any covariates, compared to non-coffee growers, coffee growers
are, on average, more likely to face risk-induced vulnerability and the coefficient is
statistically significant. The story remains the same when covariates are included
(Column 2) though the coefficient this time is only marginally significant.

In Columns 3 and Column 4, we split the sample to assess if there is a differential
impact based on the size of coffee growers. As can be seen from the results without
controls (Column 3 and Column 7), even if both being a small and a large coffee grower
appears to be positively associated with risk-induced vulnerability, the coefficient is
precisely estimated only for small coffee growers. The results stay robust regardless of
the estimation technique and whether covariates are added to the model or not (Column
4 and Colum 8). Thus, the results clearly show that, on average, small coffee growers are
more likely to face risk-induced vulnerability compared to non-growers. In Columns
9 and 10 of Table 8, we compare the ratio of poverty to risk-induced vulnerability
between non-coffee growers and growers (Column 9) and non-growers with small
and large coffee growers (Column 10), controlling for a host of control variables. The

7In FAO (2007), the small vs large coffee grower distinction is made by dividing the coffee growers
in the sample into five quintiles based on their number of coffee trees in 2000.



results indicate that coffee growers are less likely to face poverty-induced vulnerability.
Although this appears to hold for both small and large growers, the smaller coffee
growers are a bit more likely to face risk-induced vulnerability.8

In general, our results suggest that, conditional on being vulnerable, large coffee
growers are, on average, less likely to face risk-induced vulnerability compared to non-
growers and small coffee growers. One possible explanation for this is that large coffee
growers, as also shown in Table 7, are less poor and hence are likely to have savings
which they can use to mitigate risk-induced vulnerability, for instance, risks associated
with a decline in the international price of coffee. Moreover, compared to small coffee
growers, large coffee growers are also likely to be in a better position in terms of getting
access to insurance mechanisms and hence can absorb unanticipated risks associated
with coffee price fluctuations. Another explanation can be that, compared to small
coffee growers, the larger coffee growers are more likely to diversify their crop/income
portfolio and this can reduce their risk induced vulnerability.

6 Conclusion

At the macro-level, the heavy reliance of sub-Saharan African countries on exports of
primary commodities has always been a cause of concern for academics and policy-
makers alike. At the micro-level, the reliance of rural households on the production and
sale of primary commodities coupled with the fact that most of the transiently poor in
these countries reside in rural areas implies that external shocks like commodity price
fluctuations are likely to push many households into poverty. In view of this, the main
objective of this paper has been to explore the link between commodity dependence
and vulnerability to poverty in rural Tanzania with a particular focus on coffee growing
households.

Vulnerability in rural Tanzania is quite high. In particular, in light of the vulnerability
threshold used in the paper, 40 percent of households in rural Tanzania have a 21 percent
or higher probability of falling below the poverty line in any given year. Disaggregating
vulnerability into its sources, while structural vulnerability which is induced by a
low endowment in physical and human capital accounts for 23 percent, risk-induced
vulnerability as manifested by high variability in consumption constitutes 17 percent.

The empirical analysis reveals that, on average, coffee growers have a lower prob-
ability of being poor and vulnerable compared to non-growers. However, when the
sample is disaggregated into small and large coffee growers based on the median num-
ber of coffee trees in the sample, it appears that this result is mostly driven by large coffee
growers. In particular, small coffee growers are not better off compared to non-growers
in terms of both poverty and vulnerability. When we disaggregate vulnerability into
its components, the results show that compared to non-growers, coffee growers are
more likely to face risk-induced vulnerability. When we explore heterogeneities based
on the size of coffee growers, the results further reveal that it is the small coffee grow-

8Since the dependent variable (Poverty/Risk Induced Vulnerability ratio) used in Columns 9 and 10
varies only across years and coffee growing status, the results should be taken with some caution.



ers that have a relatively higher probability of facing risk-induced vulnerability. On
the other hand, large coffee growers, conditional on being vulnerable, do not have a
statistically significant difference in their probability of facing a risk-induced vulnera-
bility compared to the non-coffee growers. The above results remain robust to different
estimation techniques and different specifications.

In the face of fluctuations in international commodity prices, the higher probability
of facing risk-induced vulnerability among small coffee growers can be due to different
reasons. As our results also confirm, small coffee growers are not starkly different
from non-growers when it comes to the probability of being poor. This means that
small coffee growers are less likely to have enough savings which they can use to
smooth out their consumption and hence mitigate risk-induced vulnerability. Having
limited/no savings also mean that small coffee growers are less likely to engage in, ex-
ante, high risk but high return agricultural investment endeavors and/or have access
to insurance mechanisms and this is likely to keep them in a vicious circle of poverty
and vulnerability. It can also be the case that small coffee growers, unlike the larger
ones, are less likely to diversify their crop portfolios and this potentially increases
their exposure to risk-induced vulnerability. Apart from limiting ex-ante investment
choices/decisions, low savings and income can also constrain ex-post coping capacities
among small coffee growers.

Taken together, the above discussion makes it clear that vulnerability-reducing inter-
ventions are needed if ongoing poverty reduction endeavors are to bring a sustainable
solution to rural poverty in Tanzania. This is particularly the case for small coffee
growers that are found to be more likely to be poor and face a higher probability of
risk-induced vulnerability. Vulnerability-reducing policies, however, need to distin-
guish the source of vulnerability as the choice of the right type of policy intervention
depends on understanding the causes of vulnerability. This in turn helps to improve
program targeting.

For instance, for small coffee growers in rural Tanzania who are more likely to
be poor and face a higher probability of risk-induced vulnerability, a safety net type
of intervention that only addresses structural poverty is not enough as risk-induced
vulnerability cannot be mitigated with such kind of intervention. A combination of
policies that can address both structural poverty and risk-induced vulnerability is
needed as a single vulnerability reducing policy instrument is unlikely to jointly ad-
dress different types of vulnerabilities. Structural poverty and hence poverty-induced
vulnerability can be addressed through poverty-focused safety net programs. Ad-
dressing risk-induced vulnerability, on the other hand, requires interventions that can
reduce income/consumption volatility. This can be done either through ex-ante mecha-
nisms that can reduce small coffee growers’ exposure to risk or enhancing their ex-post
coping capacity, for instance, through credit and other financial instruments that can
relax their liquidity constraints.
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Appendix A: Descriptive Statistics



Table A1: Summary Statistics on the incidence of poverty and vulnerability: 2008, 2010 and
2012

Num. Obs. Mean Std. Min Max Median
Poverty Rate 2008 1482 0.26 0.44 0.00 1.00 0.00
Avg. Vulnerability 2008 1377 0.22 0.27 0.00 1.00 0.09
Vulnerability Rate 2008 1482 0.33 0.47 0.00 1.00 0.00
Pov ind. Vul. Rate 2008 1482 0.15 0.36 0.00 1.00 0.00
Risk ind. Vul. Rate 2008 1482 0.18 0.38 0.00 1.00 0.00
Pvty/Risk Ind. Vul. 2008 1482 0.86 0.00 0.86 0.86 0.86
Pvty/Risk Ind. Vul. Cont. 2008 1482 2.15 0.01 2.15 2.17 2.15
Poverty Rate 2010 1482 0.34 0.47 0.00 1.00 0.00
Avg. Vulnerability 2010 1379 0.27 0.29 0.00 1.00 0.14
Vulnerability Rate 2010 1482 0.40 0.49 0.00 1.00 0.00
Pov ind. Vul. Rate 2010 1482 0.21 0.41 0.00 1.00 0.00
Risk ind. Vul. Rate 2010 1482 0.19 0.39 0.00 1.00 0.00
Pvty/Risk Ind. Vul. 2010 1482 1.10 0.00 1.10 1.10 1.10
Pvty/Risk Ind. Vul. Cont. 2010 1482 2.17 0.10 1.88 2.20 2.20
Poverty Rate 2012 1482 0.37 0.48 0.00 1.00 0.00
Avg. Vulnerability 2012 1395 0.36 0.34 0.00 1.00 0.27
Vulnerability Rate 2012 1482 0.52 0.50 0.00 1.00 1.00
Pov ind. Vul. Rate 2012 1482 0.32 0.47 0.00 1.00 0.00
Risk ind. Vul. Rate 2012 1482 0.20 0.40 0.00 1.00 0.00
Pvty/Risk Ind. Vul. 2012 1482 1.61 0.00 1.61 1.61 1.61
Pvty/Risk Ind. Vul. Cont. 2012 1482 2.31 0.04 2.20 2.32 2.32
Source: Own Computation based on data from the three waves of the Tanzanian NPS



Table A2: Mean Comparison on the incidence of poverty and vulnerability between Coffee
Growers and Non-Growers: By Year

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2012 1323 0.38 159 0.27 0.11 0.04 *** 0.004
Avg. Vulnerability 2012 1242 0.38 145 0.20 0.18 0.02 *** 0.000
Vulnerability Rate 2012 1323 0.52 159 0.30 0.23 0.04 *** 0.000
Pov ind. Vul. Rate 2012 1323 0.34 159 0.14 0.20 0.03 *** 0.000
Risk ind. Vul. Rate 2012 1323 0.19 159 0.16 0.03 0.03 0.354
Pvty/Risk Ind. Vul. 2012 1323 1.82 159 0.88 0.94 0.00 .
Pvty/Risk Ind. Vul. Cont. 2012 1323 2.35 159 2.21 0.14 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2008 1329 0.28 153 0.14 0.142 0.03 *** 0.000
Avg. Vulnerability 2008 1225 0.23 142 0.08 0.153 0.02 *** 0.000
Vulnerability Rate 2008 1329 0.35 153 0.10 0.256 0.03 *** 0.000
Pov ind. Vul. Rate 2008 1329 0.18 153 0.04 0.144 0.02 *** 0.000
Risk ind. Vul. Rate 2008 1329 0.17 153 0.06 0.111 0.02 *** 0.000
Pvty/Risk Ind. Vul. 2008 1329 1.08 153 0.67 0.413 0.00 .
Pvty/Risk Ind. Vul. Cont. 2008 1329 2.23 153 2.09 0.144 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2010 1334 0.36 148 0.16 0.201 0.03 *** 0.000
Avg. Vulnerability 2010 1226 0.28 139 0.11 0.169 0.02 *** 0.000
Vulnerability Rate 2010 1334 0.40 148 0.16 0.240 0.03 *** 0.000
Pov ind. Vul. Rate 2010 1334 0.21 148 0.05 0.160 0.02 *** 0.000
Risk ind. Vul. Rate 2010 1334 0.19 148 0.11 0.080 0.03 *** 0.004
Pvty/Risk Ind. Vul. 2010 1334 1.14 148 0.50 0.639 0.00 .
Pvty/Risk Ind. Vul. Cont. 2010 1334 2.23 148 2.05 0.183 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2012 1323 0.38 159 0.27 0.109 0.04 *** 0.004
Avg. Vulnerability 2012 1242 0.38 145 0.20 0.179 0.02 *** 0.000
Vulnerability Rate 2012 1323 0.52 159 0.30 0.228 0.04 *** 0.000
Pov ind. Vul. Rate 2012 1323 0.34 159 0.14 0.200 0.03 *** 0.000
Risk ind. Vul. Rate 2012 1323 0.19 159 0.16 0.029 0.03 0.354
Pvty/Risk Ind. Vul. 2012 1323 1.82 159 0.88 0.937 0.00 .
Pvty/Risk Ind. Vul. Cont. 2012 1323 2.35 159 2.21 0.137 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2008 1329 0.279 153 0.137 0.142 0.03 *** 0.000
Avg. Vulnerability 2008 1225 0.232 142 0.079 0.153 0.02 *** 0.000
Vulnerability Rate 2008 1329 0.354 153 0.098 0.256 0.03 *** 0.000
Pov ind. Vul. Rate 2008 1329 0.184 153 0.039 0.144 0.02 *** 0.000
Risk ind. Vul. Rate 2008 1329 0.170 153 0.059 0.111 0.02 *** 0.000
Pvty/Risk Ind. Vul. 2008 1329 1.080 153 0.667 0.413 0.00 .
Pvty/Risk Ind. Vul. Cont. 2008 1329 2.234 153 2.090 0.144 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2010 1334 0.356 148 0.155 0.201 0.03 *** 0.000
Avg. Vulnerability 2010 1226 0.277 139 0.109 0.169 0.02 *** 0.000
Vulnerability Rate 2010 1334 0.403 148 0.162 0.240 0.03 *** 0.000
Pov ind. Vul. Rate 2010 1334 0.214 148 0.054 0.160 0.02 *** 0.000
Risk ind. Vul. Rate 2010 1334 0.188 148 0.108 0.080 0.03 *** 0.004
Pvty/Risk Ind. Vul. 2010 1334 1.139 148 0.500 0.639 0.00 .
Pvty/Risk Ind. Vul. Cont. 2010 1334 2.233 148 2.050 0.183 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2012 1323 0.379 159 0.270 0.109 0.04 *** 0.004
Avg. Vulnerability 2012 1242 0.382 145 0.203 0.179 0.02 *** 0.000
Vulnerability Rate 2012 1323 0.524 159 0.296 0.228 0.04 *** 0.000
Pov ind. Vul. Rate 2012 1323 0.338 159 0.138 0.200 0.03 *** 0.000
Risk ind. Vul. Rate 2012 1323 0.186 159 0.157 0.029 0.03 0.354
Pvty/Risk Ind. Vul. 2012 1323 1.817 159 0.880 0.937 0.00 .
Pvty/Risk Ind. Vul. Cont. 2012 1323 2.348 159 2.211 0.137 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2008 1329 0.279 153 0.137 0.142 0.03 *** 0.000
Avg. Vulnerability 2008 1225 0.232 142 0.079 0.153 0.02 *** 0.000
Vulnerability Rate 2008 1329 0.354 153 0.098 0.256 0.03 *** 0.000
Pov ind. Vul. Rate 2008 1329 0.184 153 0.039 0.144 0.02 *** 0.000
Risk ind. Vul. Rate 2008 1329 0.170 153 0.059 0.111 0.02 *** 0.000
Pvty/Risk Ind. Vul. 2008 1329 1.080 153 0.667 0.413 0.00 .
Pvty/Risk Ind. Vul. Cont. 2008 1329 2.234 153 2.090 0.144 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2010 1334 0.356 148 0.155 0.201 0.03 *** 0.000
Avg. Vulnerability 2010 1226 0.277 139 0.109 0.169 0.02 *** 0.000
Vulnerability Rate 2010 1334 0.403 148 0.162 0.240 0.03 *** 0.000
Pov ind. Vul. Rate 2010 1334 0.214 148 0.054 0.160 0.02 *** 0.000
Risk ind. Vul. Rate 2010 1334 0.188 148 0.108 0.080 0.03 *** 0.004
Pvty/Risk Ind. Vul. 2010 1334 1.139 148 0.500 0.639 0.00 .
Pvty/Risk Ind. Vul. Cont. 2010 1334 2.233 148 2.050 0.183 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2012 1323 0.379 159 0.270 0.109 0.04 *** 0.004
Avg. Vulnerability 2012 1242 0.382 145 0.203 0.179 0.02 *** 0.000
Vulnerability Rate 2012 1323 0.524 159 0.296 0.228 0.04 *** 0.000
Pov ind. Vul. Rate 2012 1323 0.338 159 0.138 0.200 0.03 *** 0.000
Risk ind. Vul. Rate 2012 1323 0.186 159 0.157 0.029 0.03 0.354
Pvty/Risk Ind. Vul. 2012 1323 1.817 159 0.880 0.937 0.00 .
Pvty/Risk Ind. Vul. Cont. 2012 1323 2.348 159 2.211 0.137 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2008 1329 0.279 153 0.137 0.142 0.03 *** 0.000
Avg. Vulnerability 2008 1225 0.232 142 0.079 0.153 0.02 *** 0.000
Vulnerability Rate 2008 1329 0.354 153 0.098 0.256 0.03 *** 0.000
Pov ind. Vul. Rate 2008 1329 0.184 153 0.039 0.144 0.02 *** 0.000
Risk ind. Vul. Rate 2008 1329 0.170 153 0.059 0.111 0.02 *** 0.000
Pvty/Risk Ind. Vul. 2008 1329 1.080 153 0.667 0.413 0.00 .
Pvty/Risk Ind. Vul. Cont. 2008 1329 2.234 153 2.090 0.144 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2010 1334 0.356 148 0.155 0.201 0.03 *** 0.000
Avg. Vulnerability 2010 1226 0.277 139 0.109 0.169 0.02 *** 0.000
Vulnerability Rate 2010 1334 0.403 148 0.162 0.240 0.03 *** 0.000
Pov ind. Vul. Rate 2010 1334 0.214 148 0.054 0.160 0.02 *** 0.000
Risk ind. Vul. Rate 2010 1334 0.188 148 0.108 0.080 0.03 *** 0.004
Pvty/Risk Ind. Vul. 2010 1334 1.139 148 0.500 0.639 0.00 .
Pvty/Risk Ind. Vul. Cont. 2010 1334 2.233 148 2.050 0.183 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2012 1323 0.379 159 0.270 0.109 0.04 *** 0.004
Avg. Vulnerability 2012 1242 0.382 145 0.203 0.179 0.02 *** 0.000
Vulnerability Rate 2012 1323 0.524 159 0.296 0.228 0.04 *** 0.000
Pov ind. Vul. Rate 2012 1323 0.338 159 0.138 0.200 0.03 *** 0.000
Risk ind. Vul. Rate 2012 1323 0.186 159 0.157 0.029 0.03 0.354
Pvty/Risk Ind. Vul. 2012 1323 1.817 159 0.880 0.937 0.00 .
Pvty/Risk Ind. Vul. Cont. 2012 1323 2.348 159 2.211 0.137 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2008 1329 0.279 153 0.137 0.142 0.03 *** 0.000
Avg. Vulnerability 2008 1225 0.232 142 0.079 0.153 0.02 *** 0.000
Vulnerability Rate 2008 1329 0.354 153 0.098 0.256 0.03 *** 0.000
Pov ind. Vul. Rate 2008 1329 0.184 153 0.039 0.144 0.02 *** 0.000
Risk ind. Vul. Rate 2008 1329 0.170 153 0.059 0.111 0.02 *** 0.000
Pvty/Risk Ind. Vul. 2008 1329 1.080 153 0.667 0.413 0.00 .
Pvty/Risk Ind. Vul. Cont. 2008 1329 2.234 153 2.090 0.144 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2010 1334 0.356 148 0.155 0.201 0.03 *** 0.000
Avg. Vulnerability 2010 1226 0.277 139 0.109 0.169 0.02 *** 0.000
Vulnerability Rate 2010 1334 0.403 148 0.162 0.240 0.03 *** 0.000
Pov ind. Vul. Rate 2010 1334 0.214 148 0.054 0.160 0.02 *** 0.000
Risk ind. Vul. Rate 2010 1334 0.188 148 0.108 0.080 0.03 *** 0.004
Pvty/Risk Ind. Vul. 2010 1334 1.139 148 0.500 0.639 0.00 .
Pvty/Risk Ind. Vul. Cont. 2010 1334 2.233 148 2.050 0.183 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Non-Grower Coffee Grower Difference

Obs Mean Obs Mean Mean SE p-val

Poverty Rate 2012 1323 0.379 159 0.270 0.109 0.04 *** 0.004
Avg. Vulnerability 2012 1242 0.382 145 0.203 0.179 0.02 *** 0.000
Vulnerability Rate 2012 1323 0.524 159 0.296 0.228 0.04 *** 0.000
Pov ind. Vul. Rate 2012 1323 0.338 159 0.138 0.200 0.03 *** 0.000
Risk ind. Vul. Rate 2012 1323 0.186 159 0.157 0.029 0.03 0.354
Pvty/Risk Ind. Vul. 2012 1323 1.817 159 0.880 0.937 0.00 .
Pvty/Risk Ind. Vul. Cont. 2012 1323 2.348 159 2.211 0.137 0.00 .

NOTE: Own computation, based on data from NPS. ∗p < 0.1, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01



Appendix B: Regression Result



Table B3: Consumption expenditure Multilevel Regression

(1) (2)
Without Interaction With Cross-Level Interaction

Time Trend 0.084 (0.004)∗∗∗ 0.084 (0.004)∗∗∗
Household Size -0.083 (0.005)∗∗∗ -0.439 (0.177)∗∗
HH Size Sqr 0.001 (0.000)∗∗∗ 0.020 (0.012)∗
Dependancy Ratio -0.036 (0.010)∗∗∗ -0.134 (0.196)
TotalLandArea 0.005 (0.001)∗∗∗ 0.001 (0.021)
ModernRoof 0.175 (0.019)∗∗∗ 1.339 (0.384)∗∗∗
Livestock TLU 0.006 (0.001)∗∗∗ 0.044 (0.035)
Tapwater -0.039 (0.022)∗ -0.033 (0.022)
Gender (Male==1) 0.083 (0.023)∗∗∗ -0.434 (0.385)
Single 0.140 (0.070)∗∗ 0.815 (1.352)
Primary or Less -0.323 (0.045)∗∗∗ -0.655 (0.557)
Avg. Dist to Maj Rd -0.000 (0.001) 0.011 (0.006)∗
Pct. with Tapwater -0.169 (0.086)∗ -2.037 (0.566)∗∗∗
Pct. Primary or Less -1.059 (0.310)∗∗∗ -2.098 (2.075)
Dependancy Ratio × Avg. Dist to Mkt -0.001 (0.000)∗∗
Age × Avg. Dist to Maj Rd -0.000 (0.000)∗∗
Age Sqr × Avg. Dist to Maj Rd 0.000 (0.000)∗∗
Gender (Male==1) × Avg. Dist to Maj Rd 0.000 (0.001)
Primary or Less × Avg. Dist to Mkt 0.002 (0.001)∗
Household Size × Pct. with Tapwater 0.289 (0.044)∗∗∗
HH Size Sqr × Pct. with Tapwater -0.020 (0.003)∗∗∗
ModernRoof=1 × Pct. Primary or Less -1.158 (0.395)∗∗∗
Age × Pct. with Tapwater 0.041 (0.019)∗∗
Age Sqr × Pct. with Tapwater -0.000 (0.000)∗
Single × Pct. with Tapwater 0.479 (0.263)∗
cons 14.807 (0.312)∗∗∗ 17.117 (2.012)∗∗∗

sd(Distrs) -1.842 (0.101)∗∗∗ -1.846 (0.100)∗∗∗
sd( cons) -2.868 (0.105)∗∗∗ -2.954 (0.122)∗∗∗
sd(hid) -1.445 (0.049)∗∗∗ -1.500 (0.052)∗∗∗
sd( cons) -0.909 (0.016)∗∗∗ -0.908 (0.016)∗∗∗

Observations 4155 4155

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Appendix C: Figures



Figure C1: Commodity Dependence in Tanznaia (2016-2020)
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