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1 — Introduction and motivation of the study

The role of agriculture in economic developmerd isposof the development debate since the
early stages of the development thought. In thesesyauthors like Johnston and Mellor (1961) and
Kuznets (1964) emphasized the importance of thetribotion of agriculture to economic
development in terms of production, market, reseuand foreign exchange. However, even in
those years other authors, like Rosenstein-Roda43jland Hirshman (1958), advocated industry-
based development strategies emphasizing the lowtlgrpotential of agriculture because of its
alleged low multiplier effect.

Later on, Timmer (1988) convincingly argued in favaf a positive role of agriculture in
economic development, emphasizing that agricultlr@nges its role according to the stages of
development and that ignoring agricultural growth early stages of development — i.e.
implementing the so-called “jump strategies” —esgrally bound to failure.

More recently, another argument has been broughitab support agricultural growth, that is
agriculture-based growth is more effective than-agricultural-based growth in reducing povérty
as shown by Ravallion and Datt (1996), Christiarresed Demery (2007) and Ligon and Sadoulet
(2007). The assumption behind this is that agucalt growth is generally pro-poor, that is it
benefits lower deciles in the income distributiongortionally more than higher deciles.

In addition, many studies showed that farm prodhtgtiimprovements may also generate
positive trickling-down effects on non-farm actieg in rural areas (Adelmann, 1984; Hazell and
Haggblade, 1991; Haggblads al, 2007). Such non-farm activities are crucial woiding that
rural households fall below the poverty line. Tlnsplies that agricultural growth can reduce
poverty not only through its direct effects on faemployment generation or agricultural income
growth, but also through its indirect (or linkages$ects on output growth in labour-intensive non-
farm activities such as food and beverages indyssllor, 2000f. The policy implication is that
agricultural development cannot be dismissed in payerty alleviation stratedyand this is

particularly true in countries still dominated lyal economy.

! Although some authors (see, for example, Dorvearal, 2004) argue that reliance on pro-poor agricultgrawth as

the main tool to fight rural poverty currently faceore difficult challenges than during the greevotution years, due
to a number of limiting factors such as less preéidacand more risky agro-ecological conditions dachnologies,
greater competition in output markets, lower stazkand/or access to physical and financial capdtial.

% As argued by Anriquez and Stamoulis (2007) aghital growth may help poverty alleviation throughuf main

channels: directly, increasing the income and/on mensumption of small farmers, and indirectly, ugidg food

prices, increasing the income generated by thefaon-rural economy (through the increase in the ateinfor the

goods and services of the rural non-farm sectad,raising employment and wages of the unskilledndp agriculture
typically intensive in unskilled labour).

% It seems clear that agriculture relates to nealflyhe Millennium Development Goals (MDGs) andcintral to at
least three of them — i.e. reducing poverty andgleunfostering gender equality, and sustainableagement of the
environment.
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Building on this literature, this dissertation amas the potential impacts of agricultural
growth in fighting poverty focusing on the first asimel emphasized above, that is the direct
contribution to poverty alleviation through theriease of household income and own consumption,
with an empirical application to Tanzanian farmdise choice of Tanzania as case study was made
purposely. In fact, Tanzania is still one of theopst countries in the world and, although
Tanzanian economy has grown rapidly since the én@0s with GDP growing at 6.6 percent per
year between 1998 and 2007, household income poliagt remained virtually unchanged both in
rural and urban areas, falling only 2.1 percentagiats from 35.7 percent in 2000-2001 to 33.6
percent in 2007 (World Bank, 2011). Moreover, thare of the population with insufficient calorie
consumption declined only marginally from approxieta 25.0 to 23.5 percent over the same
period and the rate of child stunting remained Iyaamchanged at about 40 percent between 2001
and 2007.

Tanzania economy is still dominated by agricultuspecifically small-scale farming.
Aggregate agricultural output has grown sensiblyceithe end of ‘90s. However, a closer
examination of data shows that agricultural growtks driven by large-scale farmers and growth
was very uneven, affecting only a few regions ef¢buntry (Pauw and Thurlow, 2010). Therefore,
it can be argued that the current structure ofcabitiral growth, which favours large-scale
producers of rice, wheat, and traditional expoopst as well as the slow expansion of food crops
and livestock explain the negligible impact of agtiural growth on poverty and nutrition. Indeed,
the analysis of recent production trends suggest dlthough the agricultural sector as a whole
grew rapidly during 2000-2007, and the source ¢f growth has been concentrated among few
crops and few regions. Rice and wheat, for exanguejinated cereals production trends; cotton,
tobacco, and sugar grew at almost 10 percent @t yaese crops are concentrated in the North-
Eastern part of the country and are more oftenywed by larger-scale commercial farmers. Thus,
while the strong expansion of aggregate agricultotdgput in recent years may suggests that
agricultural growth in Tanzania is broad based)osear examination of data suggests quite the
opposite. Moreover, agricultural growth was instéfnt to make a significant difference in per
capita incomes and rural poverty. Indeed, despite dverall positive performance, Tanzania’s
recent agricultural growth is not sufficient to meéle¢ ambitious goals of the national poverty
reduction stratedy

During the ‘90s the Tanzanian government paid anbdest attention to sectoral policies,

focusing primarily on macro policies to providehaust towards a free market economy (Wobst and

* With an average annual rate of 3.5 percent, Taazaagricultural growth exceeds the Sub-Saharaicaf average
of 3.3 percent. However, with a population growaterof 2.9 percent during the 1990s it was not ghda determine a
sustained growth in rural per capita incomes (Goy@008).
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Mhamba, 2010). Vice versa, it has recently recagphithe pivotal role of agriculture in reducing
poverty. Agricultural sector development is curhgit a critical stage as new initiativdsave been
implemented. In particular, the Agricultural Secievelopment Programme (ASDP), launched in
2006, is the operational program that implemenés Algricultural Sector Development Strategy
(ASDS) as well as broader frameworks such as thi@iNg Strategy for Growth and Reduction of
Poverty and the Tanzania Development Vision 204%chvendorse the Millennium Development
Goals (GoT, 2011).

Hence, Tanzania seems to be a good case studydassabe effectiveness of agricultural policy
reform in stimulating agricultural growth and redg poverty through the analysis of farmers’
production and consumption behaviour and the assggsof policy impacts on households’
welfare. The main objective of this study is topde an answer to the following research question:
which government intervention aiming at increasaggicultural production is most effective at
achieving national poverty objectives? The jusdificn of this research is primarily empirical: it
aims at developing a model to measure how chamgagricultural production affect households in
terms of poverty and income inequalitgiven that the bulk of the poor lives in ruratas and
earns most of its income from agricult(reffective agricultural policies are critical foeducing
poverty.

From the theoretical viewpoint, this study is attier contribution to the analysis of farmers
behaviour, and in particular of production and econption decisions with missing markets, which
call for a non-separable agricultural household efiody strateg¥ (Singhet al, 1986; de Janvret
al., 1991%. In particular, we concentrated on labour marksiufe, since in our opinion this is
among the major constraints in a context like thfatural Tanzania, where labour is the most
important input in farm production. Non-separabiljiue to an imperfect labour market) implies
not only that production and consumption decisiansinterlinked, but also that labour allocation is
likely to be determined by shadow wages rather tharket wages. In order to capture this feature,
a two-stage estimation strategy has been adoptsttife shadow prices of family labour has been
estimated and then used to estimate the produatidrdemand systems by means of a multi-input

multi-output production systentrénslog and a complete demand system (AIDS). The producti

® Such as the Kilimo Kwanza, the Southern AgricatuGrowth Corridor of Tanzania (SAGCOT), and the
Comprehensive Africa Agriculture Development Prognze (CAADP)

® This research is part of a larger study. The m#naulations of agricultural policies on househoMslfare carried
out in this study will feed into a dynamic computalgeneral equilibrium model to predict the effeetiess of
agricultural policies and, in particular, alternatiand reforms in Tanzania.

" According to the most recent estimates (GoT, 20afiput 80 percent of the poor live in rural aread agriculture
accounts for 75 percent of rural household incomes.

8 As known, a separable agricultural household meessts on the assumption that hired labour andlyaatiour are
perfect substitutes and that labour market work&epty.

° See Taylor and Adelman (2003) for a brief but exstize analytical description of agricultural holskel models.



and consumption decisions taken under labour mdeiktres are thus interlinked through the

family labour (which enters in the production sysieand its counterpart in the consumption

system, which is leisure; both prices are deterthimg the shadow wage as estimated in the first
stage. The models above are able to capture adjnstnm production (both in output and input)

and consumption patterns resulting from specifiicganterventions whose impacts are mimicked

through simulations.

The study is organized as follows. Chapter 2 erpléhe estimation strategy and the empirical
specification of the agricultural household modeld presents the estimates of the production and
demand system3and of the related elasticities. In Chapter 3 miper of micro-simulations of the
impact of price changes and of policies aimingnateasing farm production on monetary poverty
and income inequality are carried BufThe change in the profit from the agriculturattee (as a
result of these policies and price changes) is tiiegged into the demand model, thus generating
the new consumption vectors (in real terms) areeggad. Results of these micro-simulations will
be used to draw possible policy implications imterof poverty reduction.

Chapter 4 summarizes the main findings of the sa/the policy implications.

2. Estimation of Agricultural Household Model

2.1. Theoretical model

In this section we build a static model to estimateiseholds’ production and consumption
responses when labour markets'faiThis is the case of Tanzanian rural economy, whlls for a
non-separable agricultural household modellingetya

The farm household is assumed to maximize utiliyject to technology, budget and market

constraints. The utility function to be maximizeahde represented as follows:

9 The study will use data from the 2008/2009 Yeae Giational Panel Survey Integrated Households SufuPS-
1), implemented by Tanzania National Bureau ofi§tas (GoT, 2010jrom October 2008 to September 2009.

™ In particular, the policies assessed in this stady the increase of the proportion of househaklag improved
technologies (improved seeds) to 35 percent aightion to 20 percent; the increase of the propartf households
using mechanization (ox-ploughs) to 30 percent; itteeease of the percentage of farmers having actescrop
extension services to 55 percent. In addition, sprice changes are simulated (i.e., a 20 percdodicy to fertilizers’
price, the effect of the increase in the pricecafd commodities from May 2007 to September 2008 jrtipact of food
prices increase between October 2009 and November).

12\We have focused on labour market failures, becthisds one of the major constraints in a contiiet that of rural
Tanzania, where labour is the most important inpuarm production. Focusing only on labour markatures, we
have disregarded other important constraints (altlveredit constraints, cf. Fedet al, 1990; Igbal, 1981), as well as
other aspects of farmers’ decisions like price pratluction risk (Fafchamps, 1992), which are diffico catch in a
single-period analysis.
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uU(c,.c,,T -1;;D,R) (1)

wherec, andc, represent non-agricultural and agricultural congtiom goods, respectively; is
total time household availablk,is total household labour supply and, thiss is leisure;lg is on-
farm labour requirementd) represents household characteristics, Bntlousehold’s resource
endowment.

The constraints to the maximization problem are:

0. =0,(4,%2) 2)
PmCm + PaCa = Wl +(p,C, —Wly) +K 3)
C, ~0, >=<0 4)
l,-1.20 (5)
C,20T-1,201,201, 20;c, 20 (6)

Equation (2) formalizes the production technologgpresented by a multi-input multi-output
production function, where, is a vector of agricultural goods produced by thenf household,
which uses variable intermediate inputs (abour (), and land as quasi-fixed factaf) ( Equation
(3) is the budget constraint whesg is the price of non-agricultural (manufactureddds;p, is the
price of agricultural productsy is the agricultural wagels is household labour supply; ad
represents all non-farm income. In short, totalstonption (i.e. the left hand side of equation (3)
cannot exceed total household income (i.e. tha hghd side of equation (3)).

Equation (4) represents the market environmenttcaings for quantities of agricultural goods

produced and consumed: households are either getd@whenc, >q,) or self-sufficient (when

c, =Qq,) or net-sellers of agricultural goods (whenp<a,).

Equation (5), instead, represents the market emwiemt constraints for agricultural labour.
When the strict inequality holds the household higbour, when equality holds households are
self-sufficient in labour for farm production.

Equation (6) imposes the usual non-negativity gaigs for consumption of food and non-
food goods, leisure, and demand for and supplgldur.

If non-separability holds (e.g. due to an imperflattour market), this implies not only the
interaction of production and consumption choidas, also that labour allocation is likely to be

endogenously determined by the shadow wage rdterrdtan the market equilibrium wage rate.



2.2. Empirical Specification'®

Following the empirical approach proposed by Hegrand Henningsen (2007a and 2007b), a
non-separable agricultural household model has lEstimated using the 2008/2009 Tanzania
National Panel Survey Integrated Households SufVBsi§PS-1) data.

A two-stage estimation strategy has been adopgtunating first the shadow prices of family
labour through production function modelling anerthestimating supply and demand functions
through the inclusion of the shadow wage rates antoulti-input multi-output production system
(translog and a complete demand system (AIDS), respectividlg production and consumption
decisions made when labour market fails are thteglinked by the family labour (which enters in
the production system) and its counterpart in tbesamption system, i.e. leisure, setting both
prices at the shadow wage level as estimated ifirftestage.

This modeling strategy makes possible an assessshém adjustments in production (both in
output and input) and consumption patterns aswtreischanges in specific decision variables.

In order to estimate the shadow wage of houselatldur we have followed Jacoby (1993) and
Abdulai and Regmi (2000). The Cobb-Douglas funaloform has been used, despite its
limitations, because of its easiness of estimadiwh interpretation.

In order to assess the level of and interactionsrgndifferent farm products resulting from the
implementation of alternative agricultural and priolicies, we estimated output supply and input
demand elasticities by a system of equations derifrem a restricted profit-maximization
specification. The production technology is repnésé by atranslog multi-input multi-output
profit function, following the methodology proposesimong others, by Ball (1988) and Fulginiti
and Perrin (1990).

On the consumption side, an Almost Ideal DemandefygAIDS) proposed by Deaton and
Muellbauer (1980) has been used to estimate thedmef changes in prices and income on

households’ consumption behaviour.

2.3. Households’ Production and Consumption Behavio: Estimation Results**

2.3.1. Shadow wage estimation
The OLS and IV estimates of the Cobb-Douglas prodadunction are reported in table 1.
The OLS regression displays a very high deternonatoefficient (R = 0.5082) and most of

the estimated coefficients have the expected signs.

13 A detailed description of empirical specificatiand estimation strategy is reported in Annex 1.
1 |n Annex 3 there are definitions, means and stahdaviations of all variables used in main empirgpecifications.
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Most inputs have significantly positive effects agricultural output. Land is the most
important input in the production process. All labdypologies but child labour have impacts
significantly different from zero. The coefficientsr the labour variables show that using family
labour has more or less the same impact on agrralibutput than hired labour, not supporting the
hypothesis that family members have stronger wackntives compared to hired labour. Moreover,
while the impact of hired female labour is gredtean that of male hired labour, in the case of
family labour the impact is revers8dThis is probably due to the fact that the ad#ésitsuch as
ploughing, which are undertaken by men, contribmtge marginally to output than activities such
as weeding and transplanting in which females agely engaged in Tanzania. Land quality and
mechanization have a significantly positive effeetfarm production.

The only inputs that do not have a significant iotpan production are pesticides, organic
fertilizers and irrigation. Also the household hsasthooling does not have a significant impact on
agricultural output, not supporting the widely guieel role of human capital in improving farmers’
production. Infrastructures such as roads and nmde not have statistically significant effects on
production.

However, the physical inputs are likely to be erafagus. Therefore, instrumental variables
(IV) are included in order to estimate the produrtfunctiort®. The tests for endogeneity suggest
that the OLS model is rejected by both the Durbst &ind the Wu-Hausman test, which indicate the
need for an IV procedure. Moreover, the Sargan tegicts the hypothesis that excluded
instruments are valid instruments, i.e., uncoreelatvith the error term and correctly excluded from

the estimated equation.

15 This result is consistent with the findings of Al and Regmi (2000), but contrasts earlier findily Skoufias
51994) who found that in India family female lab@inowed a greater impact on output than family rizddeur.

® Set of instruments used in the production functioalysis:
- Household composition variables: number of clitd(aged<15), number of elderlies (aged>60), rmumbfemale
adults (aged>14 and <61), number of male adulisdat4 and <61);
- District level prices and wages: price of maiogérithm), adult farm daily wage;
- Dwelling characteristics: home ownership dummyf @wn, O otherwise), cooking fuel dummy (1 if etdcity or gas,
0 otherwise), source of drinking water dummy (ftifed water inside or outside dwelling, O otherjise



Tablel
Production function estimates

Dependent variable: loutput_value OLS \Y
Independent variables Coef.  Std. Err. Coef.  Std. Err.
Ihh_pesticides 0.063 0.044 -1.982* 0.044
Ihh_inorganic_feft 0.163*** 0.021 0.023 0.021
Ihh_organic_feft 0.017 0.015 0.204 0.015
lhired_femalé 0.132*** 0.023 0.242 0.023
lhired_malé 0.062**  0.025 0.395 0.025
lhh_land 0.477** 0.051 0.613*** 0.038
Ihh_tot_lab_f 0.069*** 0.022 0.114** 0.022
lhh_tot_lab_m 0.110** 0.024 0.142** 0.024
Ihh_tot_lab_child 0.011 0.016 0.024 0.016
hh_head_age -0.002 0.010 -0.001 o0.010
hhhead_ade 0.000 0.000 0.000  0.000
hh_head_sex -0.157*  0.092 -0.122 0.092
literate 0.068 0.073 0.044 0.073
land_quality 0.374** 0.051 0.436*** 0.052
irrigation 0.309 0.237 1.243 0.213
Iroad 0.014 0.050 0.026  0.026
Imarket -0.019 0.032 -0.095 0.032
Imechanization 0.060*** 0.013 0.046 0.013
cons 8.973** (0.286 8.452*** (0,294
R? 50.82
IV test results

Durbar: chi-sq(5)=10.3 p=0.06

Wu-Hausmah F(5,1832)=2.06 p=0.07

Sargan teSt chi-sq(4)=6.90 p=0.14

Notes: * significant at 90 percent; ** significaat 95 percent; *** significant at 99 percent.

#Variables considered endogenous in the instrumeatible estimation.

® The Durban test and the Wu-Hausman test determimether endogenous regressors in the model arecin fa
exogenous.

°The Sargan test is a test of over-identifying fefitms. The joint null hypothesis is that the mstents are valid
instruments, i.e. uncorrelated with the error teamd that the excluded instruments are correctiuebed from the
estimated equation.

Source: Authors’ calculations from TNPS-1

Table 2 reports the estimates of the householdoshaehges obtained using equation (A.11)
The F-statistics show that the null hypothesisafadity between the marginal product and market
wage rates can be rejected for the whole sampldoarizbth urban and rural workéfsin addition,

t test shows that the difference between the metssadow and market wages is significant at 99
percent. This finding supports the hypothesis oinderdependence of production and consumption

decisions by the agricultural households and jy#ti¢ use of a non-separable model.

 This finding supports earlier results by Jacot®93), Skoufias (1994) and Abdulai and Regmi (2000)



Table 2
Tests of the equality of wages and estimated margihproduct

Tests of the market wages and estimated marginal pducts

a b’ R? F-test*
30420  0.0014
Al oben (o.oose 00009 0.03
Rural  370.89  -0.0393
(=1699) (16.24)  (0.0068) 0.02 33.27
Uban  -138.79  0.2151 008 1680

(n=238) (148.46) (0.0482)
Two-sample t test with unequal variances

Difference Std. Err. t-test**

All 1951.30 (27.48) 71.00
Rural 1930.02 (27.76) 69.53
Urban 2103.24 (100.20) 20.99

Standard errors amgmntheses.
* Null hypothesis, (0)=(0, 1)

*Null hypothesis: difference (mean[mkt wage] — mshaflow wage])=0

Source: Authors’ calculations from TNPS-1

2.3.2. Production

Thetranslogproduction system based estimates of output slief.esquation (A.6)) as well as
the profit function (equation (A.4)) are reportedTiable 3. Share functions refer to maize, other
cereals, fertilizers and pesticides, householddalamd hired labour (all these shares sum to one),
while the other crops share is estimated by diffeee Furthermore, two fixed inpuf)(are included
in the systemZ, is the area-weighted average number of irrigati@dnss the land input measured
as hectares cultivated by farms in the long raiegssn 2008/2008 Finally, the profit function
includes also other variabfés- such as the use of improved seeds, the owneu$aip ox-plough,
the household head’s education status (literateorand access to extension services — in order to
capture the effect of these other factors on proiié’

The econometric performance of this model is q@t®d considering that duality-based
estimations using microeconomic data are usuallg [@erforming vis-a-vis estimations based on
aggregate data.

All own-price coefficients, except the one of flizers and pesticides, have the expected signs
and are significantly different from zero, exce@ine. This means that the output supply and factor

18 |In several empirical works land and irrigation @mgoduced in production system as fixed inpuee(Sidhu and
Baanante, 1981; Bapnet, al, 1984; Evenson, 1983).

19 These variables have been included as dummiesibeaf data limitations. As a result, they appeathi profit
function only, since they are not interrelated wgtites (see, for example, Olson and Zoubi, 2001).

% |nfrastructural variables, like distance to roadtiee presence of a market in the village, were statistically
significant in any specification. Therefore, thewh been dropped.
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demand equations are consistent with underlyinditpneaximization theory. Maize and other
cereals are product substitutes, since the estimpégameter (LR.LnP,) is negative. Instead,
irrigation and land are complements, since thereggd parameter (I4.nZ,) is positive.

Land is statistically significant in all share faions, as well as in profit function. Specifically,
it is positive for output shares and profit funasoand negative for input function shares. Irrigati
shows a substitution effect with other inputs (kedrs and pesticides), a significant and veryhhig
effect on household labour, and a positive andifsigmt effect on profit. All dummy variables (i.e.
improved seeds, ox-plough, household head eduedtadiainment and extension services) have the
expected signs and are significant at 99 percexte(# extension services, significant at 95
percent).
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Table 3

Restricted parameters estimates of the#anslog profit function

Price of
. Fertilizers Household Hired .

Intercept Maize Other cereals anc_i labour labour Irrigation Land

T WPy Py pestles () gy (20 (z)
Maize -5, 0.576** -0.013 -0.589** -0.075 0.671*** 0.066 0.284  0.370***
(0.242)  (0.373) (0.295)  (0.051)  (0.223) (0.144) (0.455)  (0.099)
“g Giliz eE e <5 -0.165 -0.589** 1.370*** -0.051 -0.302 0.000** -0.661 0.160*
5 (0.195)  (0.295) (0.282)  (0.052)  (0.213)  (0.000) (0.428)  (0.086)
% =l wnd eSS =, -0.130* -0.075 -0.051 0.029* 0.038 0.025 -0.856*  -0.093*
o P (0.069)  (0.051) (0.052)  (0.016)  (0.063) (0.031) (0.440) (0.056)
;:’3 ouEEhal [ <, 0.229 0.671*** -0.302 0.038 -0.714*** 0.034 1.665** -1.013***
@ (0.302)  (0.223) (0.213)  (0.063) (0.217) (0.125) (0.743)  (0.130)
] (G0 - G 0.532*** 0.066 0.000* 0.025 0.034 -0.194** 0.439  -0.351***
(0.141)  (0.144) (0.000)  (0.031) (0.125) (0.085) (0.310) (0.059)
2.397*** 0.544** -0.193 -0.146** 0.378 0.547**  0.144* 0.776***
(0.189)  (0.241) (0.196)  (0.069)  (0.300) (0.141) (0.129)  (0.129)
(LnP1)2/2 (LnP2)2/2 (LnP3)2/2 (LnP4)2/2 (LnP5)2/2 LnP:LnP, LnP:LnP; LnP.LnP,4
0.025 1.428*** 0.029* -0.581**  -0.198** -0.620** -0.063  0.601***
(0.375)  (0.375) (0.016)  (0.240)  (0.086) (0.294) (0.050)  (0.223)
LnP.LnPs LnP,LnP; LnP,LnP4 LnPsLnP4 LnPsLnPs LnP4LnP5 LnPsLnP, LnP.LnZ
Profit 0.078 -0.047 -0.359 0.030 0.022 0.019 0.109* 1.616
Function (0.145)  (0.052) (0.221)  (0.064)  (0.031) (0.126) (0.057)  (1.023)
LnP.LnZ, LnP,LnZ , LnP,LnZ LnP3iLnZ LnP3LnZ» LnP4LnZ LnP4LnZ, LnPsLnZ ,
0.385*** 0.384 0.149* 0.404* 0.035 -0.599 0.317%** -0.726
(0.099)  (0.893) (0.087)  (0.244)  (0.027) (0.779) (0.118)  (0.746)
LnPsLnZ, (LnZ 1)%2 (LnZ »)%2 LnZnZ, improved ox literate extension
-0.136** -0.118***  -0.118*** 0.118*** 0.207*** 0.469*** (0.198***  (0.142**
(0.064)  (0.043) (0.043)  (0.043) (0.070) (0.094) (0.063) (0.065)

Standard error imgrahesis

*** Significant at@L level; ** Significant at 0.05 level; * Signifemt at 0.10 level

Source: Authors’ calculations from TNPS-1



The parameters explain the influence of output\arehble input prices and fixed inputs on the
mix of shares of different crop outputs and inpttswever, in order to study the responsiveness of
crop supply and input demand and to evaluate tfeetsfof policies on the levels of outputs and
inputs, elasticities need to be estimated.

The full set of price elasticities for output supphd input demand have been computed using
sample means, according to equations (A.7) and) (A.&ble 4). Maize has the lowest own-price
elasticity, confirming that maize is grown as asstence self-consumed crop, weakly responsive
to price changes. Since the own-price elasticiiesther cereals and other crops categories are
greater then one, the supply response is expectée farger for other crops producers than for
maize producers.

All the cross-supply elasticities are positive,egang complementary relationships among the
commodities, a result in line with the findingsRxll (1988), Fulginiti and Perrin (1990) and Colby
et al. (2000). This implies that, as a commodity pricees, new inputs are drawn into general
production leading to an increase in the productibrother products as well. Moreover, this
indicates a low potential for diversification infzanian agriculture.

Own and cross-price input demand elasticities aeeally higher than supply elasticities,
revealing a significant price responsiveness byz&aian producers in using inputs. Moreover, all
cross-price elasticities for inputs are negativdiicv means that inputs are complements: an
increase in one input price, keeping the outputgsriconstant, tend to reduce the demand for other
inputs. Similar results are reported in FulginitidaPerrin (1990), Antle and Aitah (1986), Ball
(1988), Govindan and Babu (1996). The negativetieis of the labour demand to household
shadow wage, market wage and fertilizer price shthas their combined application increases
farm production synergistically. Moreover, the heglcross-price elasticity of fertilizer demand
with respect to shadow and market wages than i@ty of demand of household labour with
respect to the price of fertilizer explains thedab intensive production system of Tanzanian
agriculture.

Cross-elasticities of output supply to input priees always negative: this is consistent with the
economic theory. In particular, the size of outplaisticities to input prices shows that producisn

very responsive to household labour, an expectwdtrien the context of Tanzanian rural economy.



Table 4
Output and input price elasticity matrix

Price of
Quantity of Maize Other cereals Other inputs Household labour Hired labour Other crops
Maize 0.358 0.247 -0.681 -1.362 -0.485 1.383
Other cereals 0.465 1.723 -0.700 -2.317 -0.543 0.831
Other inputs 1.438 0.783 -1.680 -1.859 -0.579 1.356
Household labour 1.007 0.907 -0.651 -2.490 -0.554 1.240
Hired labour 1.196 0.709 -0.676 -1.847 -1.178 1.255
Other crops 0.935 0.559 -0.510 -1.875 -0.878 1.228

Source: Authors’ calculations from TNPS-1

2.3.3. Cosumption

Table 5 shows that most of the estimated paramefeate AIDS demand systémare highly
significant. Among demographic variables, houselsit@ significantly influences the expenditure
share of most food groups, while the number ofdchit has an impact only on the consumption
share of vegetables and fruits as well as meats agg dairy. The household size coefficient is
positive and significant for non-essential itemsv@rages, sugar and sweets), but negative and
highly significant for maize, starches, pulses, diyts and seeds, vegetables and fruits, fish dhd sa
and spices.

The sign of own price and income (expenditure)tel#ies, reported in Table 6, are consistent
with theory and their magnitudes are within the estpd rang@. Other cereals, meat, eggs and
diary, fish (and leisure) consumption is very sewsito own price changes.

The food expenditure elasticities to income areitpasfor all commodity groups, except
pulses and dry nuts, indicating that consumptiokth mcrease with increased incomes. Maize, the
most common consumed item, has the lower posithpemrditure elasticity. Meat, eggs, milk and
milk products, vegetables and fruits, other cerealgar and sweets, oil and fats and beverages (the
highest value) have expenditure elasticities abome, indicating that these commodities are
superior goods.

These findings suggest that as income increasesioans tend to spend proportionately less on

maize, pulses and fish, and more on meat, eggy, aducts, beverages, as well as other foods.

2L As noted on footnote 49 only poverty estimatesebasn food expenditure are in line with alternatp@verty
available for Tanzania. Thus, the demand systemestisated for food expenditure only, in order kain “reliable”
estimates of the real equivalent income.

22 Although food categories are different, expenditetasticities are comparable to those reported\iulai and
Aubert (2004), which carry out a QUAIDS demand sgstfor Tanzania.
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Table 5
AIDS demand system estimates

Share equation of

Maize
S

Other
cereals

S

Starches
S

Sugar and
sweets
S
Pulses and|
seeds
S
Vegetables]
and fruits
S
Meat,

eggs, diary|
S

Fish
S
Oil and

fats
S
Salt and
spices
Sio

Beverages

Su

Price of
n Other Sugarand  Pulsesand Vegetables Meat, " Oil and Salt and
Intercept ('\Ifs;f% cereals S(tlfj:(;h;as sweets seeds and fruits  eggs, diary (I'_:'ﬁ:,h) fats spices B(elj/':aFr’ages children_n In_hhsize In_y_equiv
1 (LnP>) . (LnP.) (LnPs) (LnPy) (LnP-) : (LnPy) (LnP1g) !

-0.296*** 0.008 0.029*** -0.012%** 0.005*** -0.000 -0.008**  -0.017**  0.018*** -0.004** 0.000 0.030*** 0.000 -0.031*** -0.094***
(0.071) (0.005) (0.004) (0.004) (0.002) (0.003) (0.003) (0.004) (0.002) (0.002) (0.000) (0.005) (0.002) (0.009) (0.015)
0.371** 0.029*** -0.117%* -0.008 -0.019*** 0.034*** 0.036*** 0.038*** -0.012** 0.003 0.000 -0.021%** 0.000 0.014* -0.034**
(0.162) (0.004) (0.015) (0.008) (0.005) (0.008) (0.007) (0.010) (0.0086) (0.005) (0.001) (0.004) (0.001) (0.008) (0.014)

1.036***  -0.012*** -0.008 0.003 -0.004 -0.015%** -0.042%** 0.000 -0.011**  -0.016*** -0.001*  -0.032*** 0.001 -0.022%**  -0.060***
(0.094) (0.004) (0.007) (0.008) (0.003) (0.006) (0.005) (0.007) (0.004) (0.003) (0.001) (0.004) (0.002) (0.008) (0.014)

0.066 -0.005**  -0.019*** -0.004 0.010*** 0.009** -0.004 0.009** -0.009*** 0.003 -0.003***  -0.004*** 0.000 0.005** 0.019***
(0.067) (0.002) (0.005) (0.003) (0.004) (0.004) (0.003) (0.004) (0.003) (0.003) (0.001) (0.001) (0.001) (0.003) (0.005)

-0.386*** 0.000 0.034*** -0.015%** -0.009** 0.036*** -0.018***  0.036*** 0.010** -0.003 -0.001  -0.016*** 0.000 -0.031***  -0.070%***
(0.116) (0.003) (0.008) (0.0086) (0.004) (0.009) (0.0086) (0.008) (0.005) (0.004) (0.001) (0.003) (0.001) (0.0086) (0.011)
-0.099 -0.008**  0.036*** -0.042%* -0.004 -0.018*** 0.030%** -0.006 0.033*** -0.002 0.000 0.005 0.003**  -0.031*** 0.016
(0.095) (0.003) (0.007) (0.005) (0.003) (0.006) (0.007) (0.007) (0.004) (0.003) (0.001) (0.003) (0.001) (0.006) (0.010)
-0.152 0.017*** -0.038*** 0.000 0.009** 0.036*** -0.006 -0.065**  0.029***  -0.003***  -0.002***  -0.001***  0.010*** 0.012 0.105***
(0.136) (0.004) (0.010) (0.007) (0.004) (0.008) (0.007) (0.012) (0.005) (0.004) (0.001) (0.004) (0.001) (0.007) (0.013)
-0.072 0.018*** -0.012** -0.011%** -0.009*** 0.010** 0.033**  0.029***  -0.024*** -0.003 -0.002** -0.003* 0.000 -0.017**  -0.030***
(0.077) (0.002) (0.006) (0.004) (0.003) (0.005) (0.004) (0.004) (0.004) (0.003) (0.001) (0.001) (0.001) (0.004) (0.007)

0.065 -0.004** 0.003 -0.016*** 0.003 -0.003 -0.002 -0.003 -0.003*** 0.007* 0.000 0.004** 0.000 0.007** 0.040***
(0.071) (0.002) (0.005) (0.003) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.001) (0.002) (0.001) (0.003) (0.006)

0.054*** 0.000 0.000 -0.001* -0.003*** 0.001 0.000 -0.002 -0.002*** 0.000 0.001* 0.001** 0.000 -0.003*** -0.003***
(0.020) (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.001) (0.001)

0.280***  -0.008***  -0.021*** -0.032%** -0.004*** -0.016%** 0.005 -0.001 -0.003* 0.004** 0.001***  0.022*** 0.000 0.017*** 0.092%**
(0.055) (0.003) (0.004) (0.004) (0.001) (0.003) (0.003) (0.004) (0.002) (0.002) (0.000) (0.003) (0.001) (0.005) (0.009)

Standard error in parenthesis

*** Significant at 0.01 level; ** Significant at 05 level; * Significant at 0.10 level
Household head employment status, household heatoh status and regions dummies are includeéimand system.

Source: Authors’ calculations from TNPS-1



Table 6
Expenditure price and income elasticity matrix

0.359

0.081 0.067 0.036 0.215 0.010 0.005 0.361 0.006

0.264 -2.224 -0.159 -0.207 0.321 0.332 0.348 -0.1300.024 -0.001 -0.227 0.314 1.344
0.074 -0.007 -0.929 -0.010 -0.045 -0.148 0.027 38.0 -0.062 -0.004 -0.124 0.519 0.748
0.130 -0.810 -0.315 -0.629 0.296 -0.241 0.254 9.35 0.092 -0.125 -0.186 0.177 1.715
0.106 0.623 0.030 0.166 -0.378 -0.149 0.663 0.193 0.019 0.024 -0.202 -0.979 -0.076
-0.079 0.299 -0.393 -0.039 -0.163 -0.760 -0.062 80.2 -0.025 -0.004 0.033 -0.227 1.141
-0.254 0.262 -0.237 0.056 0.279 -0.171 -1.734 0.250-0.057 -0.022 -0.052 -0.330 2.011
0.663 -0.286 -0.122 -0.262 0.401 1.192 1.053 -1.741-0.084 -0.058 -0.070 -0.710 0.024
-0.262 -0.020 -0.907 0.067 -0.205 -0.252 -0.250 164. -0.800 0.009 0.071 0.307 2.407
0.097 0.104 -0.057 -0.655 0.326 0.020 -0.276 -0.3780.119 -0.767 0.224 1.182 0.059
-0.399 -0.692 -1.243 -0.150 -0.515 -0.145 -0.243  .146 0.026 0.010 -0.592 0.946 3.142
-0.208 0.267 0.822 0.058 -0.469 -0.121 -0.088 ©.16 0.106 0.034 0.121 -1.042 0.685

Source: Authors’ calculations from TNPS-1
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3. Simulation of Agricultural Policies and Price Clanges

3.1. Description of agricultural policies and price variation simulations

The estimated model has been used to assess thetsngm households’ welfare of the major
changes that took place over the last years in d&raam economic environment, namely: the full
implementation of phase 1 of the Agricultural Seci@evelopment Program (ASDP) and the
change in input and output prices. Given the taprariority of the former in Tanzanian
Government’s objectives, the simulations will foqugmarily on the policy reform, applying it to
the status quo (baseline) without considering ottteanges that took place since the model’s
reference year, i.e. 2008-2009. However, therechamges that cannot be ignored due to their non
trivial impacts households’ welfare. The most intpat change is the price fluctuations that took
place since the beginning of the food crisis uméev (November 2011): the impacts of those
changes have also been simulated as well. Firthlycombined effect of policy reform and policy
change has been simulated.

The ASDP is an implementation tool for the Agricuétli Sector Development Strategy (ASDS)
and the broader National and Global Policies, idiclg the National Strategy for Growth and
Reduction of Poverty (most commonly known as MKUKA)Tthe Tanzania Development Vision
2025, and the Millennium Development Goals.

Priority actions within the ASDP are increasing tiee of modern inputs and technologies
(namely, irrigation, improved seeds, erosion cdnithemical fertilizers, ox-ploughs), improving
support services (including agricultural researcid &xtension services), amqoviding better
agricultural marketing infrastructures as well asrfal and informal credit institutions.

In this chapter we will assess the impacts on ggvand inequality of a number of policies
included in the Agricultural Sector Development gteonme, namefy (Table 7): increasing the
proportion of farm households using irrigation fragh®9 percent to 20 percent (Simulation 1),
increasing the proportion of farm households usmgroved seeds from 17.91 percent to 35
percent (Simulation 2), increasing the proportidnfaom households using mechanization (ox-
plough) from 7.49 percent to 30 percent (SimulaBpnincreasing the percentage of farmers having
access to crop extension services from 22.61 peta&b percent (Simulation 4).

The whole package of ASDP measures above has Hbeensimultaneously simulated in

Simulation 5: this allows the assessment of howeatiffe the agricultural policies designed by

2 Other measures included in the ASDP were not sitedlIsince in the production model the variablésted to these
measures unfortunately were not significant (ezgriables regarding SACCOs and rural credit, oialdes regarding
infrastructure as the distance to a market andpiangipal road).



Tanzanian Government are and compare their achmwvsnwith the outcome targets set by the
Agricultural Sector Development Programme (i.evimg food and monetary poverty).

In addition, we have also simulated an investmerituman capital, increasing the percentage
of household heads literacy from about 71 perceabbut 82 percent (Simulation 6). Simulation 7
combines the complete ASDP package of measuresatadySimulation 5) with the investment in
human capital (Simulation 6).

In order to assess different impacts of these slion poverty and inequality, four different
targeting profiles have been hypothesfZed’hey can be grouped in two categories. The first
category is based on the distribution of incomesshouseholds and compares a targeting oriented
to the poorest groups of populatfdif‘pro-poor”), versus a policy implementation ofied to those
who have the highest probabififyof being directly interested by the policies (‘tawgeting”). The
second group identifies two targeting profiles adowg to land size: one oriented to “smallholders”
and one oriented to farmers owning relatively mare (“not smallholders®.

Another set of simulations refers to changes inpiee of inputs and outputs. In particular, a
20 percent reduction in fertilizers’ price has besmulated (Simulation 8). The impact of the
increase in cereals prices occurred over the lasrsyhas been assessed in Simulatioh 9
According to existing dat§ Tanzania hit the lowest cereals prices in May72@® September 2009
(which is also the last month of our dataset),eadt cereals prices peaked at their highest value

(already reached in February 2008). Therefore wesidered the price changes that took place

2 A limitation in our approach is that we considgrionly policy impacts, while there are importanplementation
issues related for instance to the implementatiostscthat we do not take into account. For exanaplero-poor
targeting will probably be more expensive than rrdoan policy implementation. This must be taken iatcount in
assessing the performances of different targetinfilgs.

% The simulated policies are targeted to the poaresttiles of population, with the highest agricumél profit/income
ratio, progressively including households with ligincome from the poorest in the sample up taanéing position
where the policy-specific target has been achieved.

% For this purpose we have estimated probit andt toitidels with the variables to be simulated (ireigation,
improved seeds, ox-plough, extension servicesitarddy) as endogenous variables. In this casesdimlds have been
selected according to these binomial models, staftom the household showing the highest prokghaind including
households with lower probability up to the rankpagition where the policy-specific target has baeimeved.

271t would be misleading to define these farmer§age farmers”. Indeed, those are farmers whavaté on average
less than 5 ha of land.

% |n 2008 the Tanzanian Government launched a votudmed fertilizer subsidies program, accordingauch
farmers receive vouchers for 100 kg of fertilizerher agrochemicals and seeds, redeemable atraayepagro-input
dealer (Minot and Benson, 2009). Thus, this sinifaiimics the effect of this program on the prioégertilizers and
pesticides.

%9 For both the production system and the demanesysie have taken into account the price of rica psoxy of the
price of the category “other cereals”, which entbath in the production and demand system. Givenldck of
regional data, we have considered data referringDéo es Salaam only. We are aware that this mawgilent
overestimating the effect of price increase. Mosxpowve have hypothesized that consumption pricesegual to
production prices, which is quite a strong assuompti

0 Cereals prices data are from FADdbal Information and Early Warning System on Feod Agriculture(GIEWS)
online dataset (FAO, 2011).

18



between May 2007 and September 2009 (i.e. 178 p@ttas well as the overall change implied by
the food price crisis since its inception. Simuwatil0 takes into account the price trend since
October 2009 (the month following the end of ouesfionnaire) to November 2011 (the last month
for which data were available).

Finally, Simulation 11 combines the complete ASDBckage of measures simulated
(Simulation 5) with the price trend considered im@&ation 10. This allows the assessment of the
“true” impact of the ASDP policies on poverty andtdbution.

Since the increase in prices affects all populatijuintiles, simulations of price changes
(Simulations 8, 9 and 10) have been carried outowit any targeting (e.g., pro-poor versus non

pro-poor, or smallholders versus not smallholders).

3.2. Poverty and inequality estimate®

Despite the simulation results are biased becdweserefer to a full implementation of ASDP
policies, they are useful for providing the idealud direction of change should the ASDP be fully
implemented.

These simulations show that, considering singlecaljural policies within the ASDP package,
mechanization (i.e. ox-plough adoption) is the megictive policy for increasing farm profits and,
as a result, reducing povetly

In case of pro-poor targeting, the implementatiérthe whole ASDP package has a quite
strong impact on poverty and inequality reductineatly 4.5 and 2 percentage points, respectively,
in rural areas). In this case the results refertngoverty reduction are in line with expectatiarfs
the Tanzanian government about the impact of ASDIReducing poverty. The results are even
more impressive if the policies are implemented more realistic scenario that takes into account
the actual changes in food prices since the foa risis onset (Sim 11).

In case of absence of targeting, ASDP is far |&esteve in reducing poverty (1.5 percent and
1.15 percent in rural and urban areas, respecjiv@lyis suggests that to achieve the poverty
reduction objectives of ASDP, the interventions trhesaddressed to the poorest farm households.

31 Cereals prices have been deflated by the changeeiinflation rate occurred between May 2007 aegt@mber
2009.

% poverty and inequality estimates have been caoiiedy using the DASP program (cf. Araar and DscR009).

% The quite low impact of irrigation (Sim 1) may leaplained by the fact that irrigation may be inefiee in
mitigating the effects of severe drought as thauoed in Tanzania in 2008/2009. The reason coelthét irrigation in
Tanzania is mostly gravitational irrigation andnsequently, when droughts are widespread, thesrogy up, leaving
little or no water for irrigation (a similar resulan be found in Christiaensenal, 2005).

Surprisingly enough, the provision of extensiornvexss (Sim 4) shows a larger impact than the pronisf improved
seeds in the case of no targeting, while the opgasicurs in case of pro-poor targeting. The saoceirs in terms of
income distribution.
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Of course, there is a trade-off: a more effectioeqguty reduction implies a higher implementation
cost due to targeting.

Finally, the increase in food prices has had a hogeact on households’ welfare. The impact
on poverty of an increase in cereals prices atteeoccurred since the onset of the food price
crisis (Sim 9) is quite impressive. Indeeéteris paribufood prices increase led HCR from 11.52
percent to 16.18 percent. This result may be otierated, particularly in rural areas (cf. footnote
29). In terms of inequality, the food price jumgn@ased Gini index from 44.94 percent to 46.40
percent (HCR at base rif)

This has an immediate policy implication: that he government should intervene to reduce,
although not to eliminaf® price movements to prevent adverse effects imgenf poverty and
income distribution.

The price changes that took place between Octdl@é® and November 2011 (Sim 10), led to a
reduction of 2 percent of the headcount ratio (yeaB percent in rural areas), and a decrease of
0.7 percent in Gini index.

Considering these price changes along with the ASDflementation (Sim 11) leads to a
further 1.5 percent reduction in headcount ratiovesed without taking account the price changes.
The Gini Index decreased by nearly 2.3 percenhendase of pro-poor targeting and nearly 1.2
percent in case of no targeting, a performanceebétan the one without taking into account the
increase in food prices.

Quite surprisingly, a targeting oriented to thoseviave relatively more land results in a more
effective poverty reduction as well as inequalégguction. This is related to the crucial role ptaye
by land in farming: land is indeed the limiting fac for smallholders, whose very low land
endowment prevents the possibility of increasingcagjural production and profit. Apparently,
those endowed with fewer land have greater diffieslin getting out poverty, while targeting
policies to those who have relatively more landiteto better results in terms of poverty reduction.
ASDP policies are less effective in increasing famofits of those owing fewer land: the estimation
of the production system showed that land is thppmaput in farm production (cf. section 2.3.2)
and it may be that this is the limiting factor iSBP implementation. Indeed, it is well-known that

access to land is a crucial issue in many Sub-8ahafrican countrie§ and particularly in

34 For farm households the increase in food pricesrhmor effect on poverty, even if, in general, therease of farm
profit following the increase in food prices on gh@duction side did not succeeded in neutralitliegreduction of real
income following the increase in food prices ont¢basumption side.

% The objective of government intervention should e the full sterilization of price movements,dirder to prevent
the signaling functions of prices.

% The problem of access to land in Africa has rdgdmcome again a hot topic in the development dgdsee, for
example, de Janvry and Sadoulet, 2005; Deinin@9p
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Tanzania, a country abundant in arable land but witvery sticky land market. This calls for a
renewed effort in land reforth

The better results in terms of inequality reduciiocase of policies targeted to those who have
relatively more land can be explained by the fa&ett,tincreasing incomes of those who have
“relatively” more land reduces the distance froras who are “in absolute” wealthier (non-farm
households are, in average, 17 percentage poindéthiez than farm households), more than
increasing incomes of those who have relativelg lasd (who are poorer and whose farm profit
increases less than those more endowed of land)wdy) in terms of inequality reduction, the
difference between the two targeting profiles igliggble (only 0.09 percentage points for all
population).

To sum up, this has two main policy implication$:there is a need for a new land reform
facilitating the access to land for smallhold&rand (i) in absence of a land reform, if the pyli
objectives are the reduction in the overall inetpand poverty, it is better to target relatively

larger farmer.

3" The Tanzanian government has recently reckonegrbiglem and the Tanzanian Ministry of Lands, Hogsand
Human Settlement Development is now involved imgaifcant number of projects to implement Tanz&land law
reform, which has been enforced since May 2001. él@w its implementation is slow and geographicatigven, and
not much is known about how the reform affecteddis&ibution of land.

¥ 1t is self-evident that a land reform in the comtef Tanzanian agriculture is a win-win option, iath improves
equality as well as efficiency.
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Table 7
Poverty and inequality estimations: pro-poor vs. ndargeting

Simulation

Base run
Sim1
Sim 2
Sim 3
Sim4
Sim5
Sim 6
Sim7
Sim 8
Sim9
Sim 10
Sim 11

Simulation

Base run
Sim1
Sim 2
Sim 3
Sim4
Sim5
Sim 6
Sim7
Sim 8
Sim 9
Sim 10

Sim 11

Urban

11.826
11.826
11.826
11.826
10.806
11.826
10.806
11.826
9.024
10.569
9.991

Smallholders
Rural
11.826 17.531

Urban

11.826
11.826
11.826
11.826
11.684
11.826
11.684
11.826
9.024
10.569
10.439

Headcount ratio (%)
No targeting

Pro-poor
Rural
11.826 17.531

16.932
16.272
15.650
16.397
13.096
16.867
12.912
17.531
12.292
15.283
11.327

17.482
17.420
17.303
17.468
17.035
17.451
17.004
17.460
12.292
15.283
14.854

All
16.1]
15.71
15.21
14.74
15.31
12.55
15.67
12.41
16.12
11.51
14.14
11.01

All

16.1]
16.13
16.09
16.00
16.12
15.76
16.11
15.74
16.12
11.51
14.14

11.826
11.826
11.826
11.826
10.806
11.826
10.806
11.826
9.024

10.569
10.569

O WONEFONDNNOO O

(6 11.82
11.826
11.826
11.826
11.826
11.826
11.826
11.826
11.826
9.024
10.569

13.8Q

O WO NOOGPA,ONNO

10.217

Urban Rural All
6 11.826 17.531 16/146084

59 0641.
91 0341.
49 9240.
21 0381.
21 7440.
37 0741.
71 7140.
22 0741.

17.246
17.420
16.708
17.328
16.016
17.349
15.689
17.460
12.292
15.283
13.889

Non Smallholders
Urban Rural All

17.531
17.448
17.020
16.746
16.503
15.341
17.218
15.184
17.460
12.292

15.283
13.811

15.
16.
15.
16.
15.
16.
14.
16.
11.

Urban

Pro-poor

Rural

47.346
47.168
46.952
46.391
46.978
45.415
47.205
45.237
47.274

16 29.546.095
14.163.4090 46.612
13.1101 1040. 44.775
Smallholders

Urban

16{176084

16.
15.
15.
15.
14.
15.
14.
16.
11.

13 0741.
86 0681.
78 0321.
92 0441.
07 9640.
38 0801.
88 9540.
22 0741.

Rural

47.346
47.331
47.297
47.206
47.274
47.123
47.306
47.097
47.274

16 29.546.095
14/163.4080 46.612
12/958.2980 46.400

Source: Authors’ calculations from TNPS-1

Gini index (%)

All
46.391
46.253
46.080
45.620
46.094
44.806
46.282
44.661
46.327
44.944
45.611
44.110

All
46.391
46.377
46.346
46.256
46.324
46.154
46.358
46.128
46.327
44.944
45611
45.388

No targeting

Urban
41.084
41.081
41.082
41.023
41.063
41.014
41.064
40.993
41.070
39.512
40.409
40.346

Rural
47.346
47.278
47.265
47.045
47.242
46.966
47.308
46.936
47.274
46.095
46.612
46.221

All
46.391
46.335
46.309
46.088
46.293
45.982
46.354
45.950
46.327
44.944
45611
45.208

Non Smallholders

Urban
41.043
41.076
41.064
40.964
41.060
40.909
41.073
40.896
41.070
39.512
40.409
40.243

Rural
47.345
47.328
47.299
47.247
47.170
47.036
47.297
46.998
47.274
46.095
46.612
46.304

All
46.391
46.374
46.339
46.268
46.240
46.065
46.346
46.026
46.327
44.944
45611
45.294



4. Conclusions

The seminal idea of this work stemmed out from ena® that a consistent growth in aggregate
agricultural output between the end of ‘90s and7288s had negligible impact on poverty and
nutrition of Tanzanian households. This is quiteoanterintuitive result considering the growing
literature on the ability of agricultural growth b@ pro-poor. Therefore, a first research quesson
why did this happen. Indeed, a careful analysidabvé shows that agricultural growth was driven by
large-scale farmers and growth was geographicaty unevenly distributed, affecting only a few
regions of the country.

A second, more compelling, thrust to this study wWesrenewed interest towards agricultural
development by the Tanzanian Government that hesntly recognized the pivotal role of
agriculture in reducing poverty and designed aniddpural Sector Development Programme
(ASDP). Therefore, a second research questionhat would be the impacts in terms of poverty
and inequality reduction of most important agriatdd development initiative by the Government
of Tanzania, i.e. the ASDP?

In order to carry out this assessment a non-seleaeaicultural household model has been
estimated. Such a model was required to analyzesdimmids’ production and consumption
decisions because of labour market failures, wimgblies that consumption decisions depend on
production decisions. In order to capture this Uegt a two-stage estimation strategy has been
adopted: first the shadow prices of family laboas lbeen estimated and then used to estimate the
production and demand systems by means of a mpititi multi-output production system
(translog and a complete demand system (AIDS). The prodaeind consumption decisions taken
under labour market failures are thus interlinkecbagh the family labour (which enters in the
production system) and its counterpart in the conion system, which is leisure; both prices are
determined by the shadow wage as estimated inrttesfage. The models above are able to capture
adjustments in production (both in output and ippatd consumption patterns resulting from
specific policy interventions whose impacts are rokad through simulations.

The results of the production system confirm th@anance of land and household labour as
productive factors, and the subsistence naturarofi fproduction. Indeed, maize, which is largely
the most important farm output, mainly grown asibssstence self-consumed crop, has the lowest
own-price elasticity, confirming to be weakly respive to price changes. Since the own-price
elasticities of other cereals and other crops caieg are greater than one, the supply response is
expected to be larger for other crops producerns thiamaize producers.

Moreover, all cross-supply elasticities are positivevealing complementary relationships

among the commodities. Own and cross-price inputathel elasticities are generally higher than



supply elasticities, revealing a significant pri@sponsiveness by Tanzanian producers in using
inputs. Moreover, output elasticities to wage rat®ws that production is very responsive to
household labour.

Finally, results show that maize and other ceragdsproduct substitutes, while, as regard fixed
inputs, irrigation and land are complements.

The estimation of the demand system reveals tleatdhsumption of “richest” food items like
meat, other cereals (sorghum, millet and wheat)s emd diary, fish (and leisure) is very sensitive
to own price changes. In addition, accordingly Hedry, as income increases consumers tend to
spend proportionately less on maize, pulses arg 8sd more on meat, eggs, dairy products,
beverages, as well as other foods.

After the estimation of the production-consumptiorodel, the impact of a number of
agricultural policies (namely those included in th8DP) on poverty and distribution has been
assessed. The change in the profit from the agw@llsector (as a result of these policies) is
plugged into the demand model and eventually the censumption vectors (in real terms) are
generated.

Despite the simulation results are biased becdeserefers to a full implementation of ASDP
policies, they are useful to give an idea of theeation of change should the ASDP be fully
implemented.

These simulations show that, considering singlecaljural policies within the ASDP package,
mechanization (i.e. ox-plough adoption) is the medfctive policy for increasing farm profits and,
as a result, reducing poverty.

Overall, in the case of pro-poor targeting, the lenpentation of the whole ASDP package has
a quite strong impact on poverty and inequalityustion (nearly 3.5 and 1.5 percentage points,
respectively, in rural areas). In this case theltegeferring to poverty reduction are in line hwvit
expectations of the Tanzanian government aboutntipact of ASDP in reducing poverty. The
results are even more impressive if the policiesiamplemented in a more realistic scenario that
takes into account the actual change in food psoe= the beginning of the food price crisis.

In case of absence of targeting, ASDP is far Ié&ctéve in reducing poverty. This suggests
that to achieve the poverty reduction objectiveA8DP, the interventions must be addressed to the
poorest farm households. Of course, there is &+aodid a more effective poverty reduction implies
a higher implementation cost due to targeting.

Quite surprisingly, a targeting oriented to thoseviave relatively more land results in a more
effective poverty reduction as well as inequalgguction. This is related to the crucial role pthye

by land in farming: land is indeed the limiting fac for smallholders, whose very low land
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endowment prevents the possibility of increasingcagural production and profit. This has two
main policy implications: (i) there is a need, asantly recognized by the Tanzanian Government,
for a new land reform facilitating the access tadldor smallholders, and (ii) in absence of a land
reform, if the policy objectives are the reductinrthe overall inequality and poverty, it is better
target relatively larger farmer.

Finally, the increase in food prices has had a huggact on households’ welfareeteris
paribus food price crisis increased poverty by nearlyebcpntage points). This has an immediate
policy implication: that is the government shoutdervene to reduce, although not to eliminate,
price movements to prevent adverse effects in tefrpsverty and income distribution.

Those results, though interesting, have the limoitabf being obtained in a partial equilibrium
analysis framework. But still, they can be seenaafirst approximation to more sophisticated
modeling approaches. This research is in fact gfaat larger study where the micro-simulations of
agricultural policies on households’ welfare wih lmtegrated into a dynamic computable general
equilibrium model to predict the impacts of agrtouhl policies in Tanzania.

Anyway, we think that this thesis has managedest partially, to answer to the research
guestions we have put at the beginning of this whrlparticular we have constructed a model able
to assess the current agricultural policies impletiexd by the Government of Tanzania, and, by
simulating different targeting of these policiebleato answer to the following crucial questiore ar
agricultural policies effectively pro-poor, and @&giture is still a key for increase households’
welfare and escaping poverty and reducing inequaiSub-Saharan Africa?

Although our study is modelled to the specific exttof Tanzania, we firmly believe that
agriculture can be very effective in reducing ptyeand economic inequalities in Sub-Saharan
Africa, and that Governments must be engaged incipsl aiming to increase agricultural
production. But, in order to agriculture an effeetivay to escape poverty and increase households’
welfare, these policies must be highly pro-poomgesed, revealing the weak effectiveness of
indiscriminate policies, even in a context suchTaszania where there are no huge differences
among farmers in terms of land and other input®©@maent.

Future efforts for an extension of this work wile kaddressed to a major geographical
specification of the model and, as a consequenic@plicy implications, in order to take into
account in a more specific way the peculiaritiestltd Tanzanian agro-economic context. In
addition, the land issue will be further consideiredrder to provide some policy implications for a
possible land reform facilitating the access todldor smallholders, since we are absolutely
convinced that a land reform in the context of Taman agriculture is a win-win option, which

improves equality as well as efficiency.
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Appendix

Annex 1 — Empirical Specification and Estimation Stategy

As noted in section 2.2, the econometric estimatidnthe model requires a two-stage
estimation strategy, since shadow wage cannotreetlji observed. Thus, at the first stage we have
estimated the shadow prices of family labour faulathale, adult female and children, and in the
second stage we have estimated the productionnsygtefit and netput share functions) and the

demand system.

a) Shadow Wage
The Cobb-Douglas production function is specifieda@lows

InY, :Zaj InZ, +Zykdik téE B
k=1

j=1

whereY; represents the total value of agricultural ougpaiduced by farm househaldz; is a
vector representing the quantity of inputsed by farmet, dxis a vector of location dummies. The
inputs included in the vectdt; are total land area, quantity of pesticides, qyamf inorganic
fertilizers, quantity of organic fertilizers, houn$ hired male labour, hours of hired female lahour
hours of family adult male labour, hours of famalgult female labour, hours of family child labour,
the value of mechanization, an index about pleigation and an index of land quality. In addition,
the age, sex and level of education of householtl Heave been also included as proxies for
management input. Finally, the distance of platsnfiprincipal roads and markets is inclutfed

In order to take into account cluster effects, weneated coefficients of equation (A.1) with
fixed effects to obtain robust standard errorsc&imput variables are expected to be endogenous
regressors, instrumental variables (IV) have bessduo estimate the Cobb-Douglas production
function.

The shadow wage rate of family male, female anttiddbour hours have been calculated from

the IV estimates of the Cobb-Douglas productiorcfiom using the following formula:

‘_Q>
< >

wi=21 =123 (A.2)

% In the regression all variable inputs are in lithanic form. Given the presence of zero valueslinnputs, except
land, we added one to the logarithmic transfornmatiball input.
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whereY is the predicted value of output derived from éisémated coefficientr;. L,, L, and

L3 are the total hours of labour by adult male, aiutiale and children, respectively.

Finally, a test of equality between marginal praduaf labour and the market wages has been
carried out. Under the assumption that householdamize utility, the effective wage received by
family members participating in the off-farm labomrarket should be equal to the marginal
productivity of on-farm family labour (i.e. the st@v wage). Assuming there are no transaction
costs in working off farm, the effective wage reepdrshould be equal to the market wage. In order
to test the equality of marginal productivity andge rate we have followed Jacoby (1993), by
estimating the following regression

Wi =a+bW +u,, i=12 (A.3)

where W, is the estimated shadow wage of adult male andalfedabour,W, is the wage
received by working in the market, andis a random term probably including measuremewt er

As shown above, utility maximization and efficienaythe labour market imply that =0 and
b =1. This means that the allocation of time betweemfand market is made purely on efficiency

grounds. The theory also implies thatis independent of the taste for work.

b) Farm Production System
A translogprofit function has been estimated in order taobinput and output elasticities.

The profit function is written as

Inﬂc,h = aO +Zai ln pi,c +me In Zm,h +%Zb|j In pi,c In pj,c (A4)
i=1 m=1

1]

+%zcmn In Zm,h ln Zn,h + zdim ln pi,c ln Zm,h + ‘gi,h

with the following restrictions:
blj :bji Cmn:Cnm Za'l =1 me:l Zbu :ZCmn:Zdim:Zdim:O
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where 77, is the profit of the household living in clustef® c, p,. is the price of output or
inputi in cluster, Z_, is the fixed inpum used by the househdfdand ¢, is the residual term.

As regard the estimation procedure, the first stap to associate every crops cultivated in the
2008 long rain$* seasoff (masika to a specific category of goods. All crops cudtied in the 2008
long rainy season have been grouped in three aasgmaize, other cereals (including sorghum,
millet and wheat), other crops (including tuberd amots, legumes, oil, fruits, vegetables and cash
cropsJ®.

Fertilizers (organic and inorganic) and pesticidesed labour and family labour are considered
as variable inputs. Thus, the expenditure in feetils and pesticides, household labour (calculated
multiplying the days of labour times the daily sbadvage for adult male and female and children)
and hired labour were computed and input sharesuledsd for the production system. Land,
measured as hectares cultivated by farms, andhiioiy i.e. area-weighted average number of
irrigations, have been considered as fixed inputisinvthe seasonal observation interval.

Since the relative shares on profit has to be takenaccount for both input and output, the
total value of output (real and impufédand the total value of input have to be estiméateorder
to obtain farm profits.

The second step was to obtain prices of crops apdts. Unit values - production values
divided by production quantities, as reported ia Household survey — have been computed for
each input and output category. Prices have betmated as the median prices by cluster. For
cluster without price information, median pricesléasger geographic units were used.

At this stage, theranslog profit function can be estimated. From equatiom4jAusing the

Hotelling’s lemma, we obtain the share equati§ns

S = dln _ pY,
dln p V4

(A.5)

that are linear in normalized prices:

“9'In order to take into account regional differenaegprices, we constructed clusters as a combinatioregions,
urban-rural location and districts, obtaining 1HBsters.

*1 It should be noted that a quite severe droughtimed during the 2008/2009 season, particularh@Northern part
of Tanzania (Chang’a, 2009).

2 The reference time for farm production is the 208y rainy season, both for crops cultivated ampit used. Data
regarding the short rainy seasonul() have not been included in the empirical analgsige too few households
cultivate during this season, implying the preserfd®o many missing values in the production syste

*3 This classification is determined by mapping tletegories in the underlying micro data and thenremaing
accordingly the commodities.

* For farms having not yet completed the harvest, hlue of the output not yet harvested has bemputed and
summed to the value of the harvested output.
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S=a+YbInp +cInz 6
=1

However, since the input and output shares sumntty,uone input or output equation is
dropped from the system to avoid singularity profde Thus, in the production system there are
two output categories (maize and other ceré&alsndS,, respectively) and three input categories
(fertilizers and pesticides, household labour,iebour,S;, S andS;, respectively).

The share equation dropped is that of other cnopsse coefficients are obtained by using the
adding-up property. Symmetry is imposed duringabgmation of the system of equations. Profit,
the price of inputs and the price of outputs aremabized byPs, i.e. the price of the category
excluded from the system.

Profit and shares functions are estimated simubtasig. Thus, the coefficients of the share
equations in (A.6) must be the same of those iratgu (A.4). This implies, among other things,
that the sample farms, on average, maximize profith respect to normalized prices of the
variable inputs, thus empirically supporting theuamption of profit maximizatioh.

There are four dummy variables in the profit fuactin order to capture the effect of other
factors on production and to allow to carry outitiddal simulatiof®, namely use of improved
seeds, ownership of ox-plough, household head satun status (literate or not) and access to
agricultural extension services.

Assuming farm price-taking behaviour the normalizegut prices and quantities (levels) of
fixed factors are considered to be the exogenorablas.

For statistical specification additive errors witlero expectations and finite variance are
assumed for each of the equations of the model.cbiariances of the errors of any two of the
equations for the same farm may not be zero, lautdivariances of the errors of any two equations
corresponding to different farms are assumed tadbatically zero. Thus, seemingly unrelated
regression (SUR) was used. In addition, SUR alltovémpose the symmetry and homogeneity
constraints on the parameters.

Output supply and input demand elasticities to gwoe are expressed as

n =%+s, -1 (A7)

> Other empirical studies estimating simultaneopstfit and shares functions are Sidhu and Baard®@1); Gordon
(1989); Chaudhargt al. (1998).

“¢ Data allowed us to introduce these variables ashydummy: they are arguments of the profit functaty, since
they are not interrelated with prices (see, fomepig, Olson and Zoubi, 2001).
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Price elasticities of other commodities or factbpaduction are:

(A.8)

¢) Household Consumption Decisions

On the consumption side, an Almost Ideal DemandefygAIDS) proposed by Deaton and
Muellbauer (1980) has been used to estimate thedmef changes in prices and income on
households’ consumption behaviour.

AIDS derives from a utility function specified assacond-order approximation to any utility

function. The demand functions are derived as buslgare as follows:

Xch
z(p.)

K
W, =a, +ij'k Inp,. +c; In +e,D,, +€,, (A.9)
k=1

with the following restrictions:

where w, . is the budget share devoted by the household/ing in clusterc to the
commodityj and p, . is a price index of that commodity in clusterx,, is the per-adult equivalent
household’s total expenditurg; is the poverty line in clustec, D., is a vector of socio-
demographic characteristics of households, gndis the residual term.

The empirical procedure to estimate the demancesys quite similar to the one followed for
the estimation of the production system. As theedepnt variables are the expenditure shares on
total expenditure, the first step was to assooeatery commodity in the household survey to a
specific category of goods. We grouped househaxrpenditure in 12 categories of goods, i.e. 11

food categorie¥ plus the value of leisut® Food categories are: maize; rice; other cereals;

“7 It would be preferable to include a non-food exgieme (comprising expenditure in education, heaktated
services, housing, other daily non-food or lesgdent expenditure) category in the demand systeawener,
estimation results shows that only food-based fgwstimates were consistent with poverty estimateslting from
other sources in Tanzania (mainland headcount vedi® 16.6 percent in 2007, as reported by the Teazad\ational
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starches; sugar and sweets; pulses, dry, nutsemus$;svegetables and fruits; meat, eggs and dairy;
fish; oil and fats; salt and spices; beverages.

Consumption values in the household survey mustdwerted to an annual basis when
required. Total consumption is obtained by aggtiaggturchases, self-consumption and gift values
over all household consumption categories to cateubtal household consumptian

Individual consumptions per adult equivalent ardcwdated dividing total household
consumption by the total number of adult equivaf®nin the household (assuming a unitary
model).

The next step was to obtain items categories’ prittee procedure mimics the one used for the
production system estimation.

At this stage, the AIDS demand system can be ewttnas specified by equation (A.9), in
which budget shares are linearbp, ¢ andg. Equation (A.9) was estimated following Deaton
(1997) and relying on the spatial variability ofiges in Tanzania to estimate the parameters for
price Oy), income ¢) and of the socio-demographic characteris&)s A three-stage least squares
(3SLS) estimator was used to account for the endmgeofy. » and the generation of the shadow
wage and to allow for contemporaneous correlatibthe disturbance terrms Indeed, household
decisions regarding available food items are nanpletely independent; as a result, linear
equations have correlated error terms. In this,@SSLS regression is preferred to ordinary least
squares (OLS). In addition, 3SLS allows to impdse fymmetry and homogeneity constraints on
the parameters.

This approach allows to take into account substitueffects between consumer goods. It is
also more flexible in taking account adjustmentlansehold consumption patterns to variations in
household income.

The adding-up property of the demand system reguinat one of the expenditure share

equations be dropped from the system to avoid &ngy problems. The expenditure share

Bureau of Statisics, and in our dataset it resedisal to 16.1 percent). Thus, the demand systemestanated taking
into account only food expenditure, i.e. to obta@liable” estimates of the real equivalent income.

*8 The amount of leisure was determined by calcujative yearly available time of households minusetispent in
labour activities. It is assumed that each househ@mber between 15 years and 60 years has 12 peuday, each
household member between 5 years and 14 years has$ per day, and each household member older6hgears
has 6 hours per day available for work and/or keisThe annual available time of the householdaisutated by
multiplying the total hours per day of all househaiembers by 365. Time spent in labour activitsprises on-farm
labour, other self-employment jobs, wage jobs amghid family activities. In order to estimate thedue of leisure, the
hourly shadow wage rate in agricultural activities been multiplied by the hours of leisure per. day

9 As food expenditure, the consumption of mealsidatesome was also included.

* For the calculation of adult equivalent, we use ‘tteloric requirements” approach to determineivejence scales,
with data from FAO/WHO. Detailed equivalence scaesreported in Annex 1.

*1 The three stage least squares model (3SLS) attoestimate a system of structural equations whenee equations
contain endogenous variables among the explanatmigbles. Typically, the endogenous explanatonyjaldes are
dependent variables from other equations in thiesys

35



equation dropped is that of leisure, whose coeffits are obtained by using the adding-up property.
Symmetry was imposed in the estimation of the sysieequations.

After the estimation of the parameters in equath®), which can be re-written as
K
W, =a,+> b, Inp, +cIny, +eD, (A.10)
k=1

Xch

wherey_ , =— (A.11)
' z

C

we calculated the consumption in real terms as

Inx,, —Inz(p,)
b(p,)

Ine,, =b(p, ){ } Inz(p,) (A.12)

wheree., is what Kings (1983) defined the “equivalent canption” andz(p.) andb(p) are
defined as

K 1 &
Inz(p,) = ay, +zak In P +§zzbjk In p; In py (A.13)
k=1 j

j=1 k=1

which can be approximated by the povertyifrie stratac, andb(p) is a price index

b(p)=c0r| p,”. (A.14)

The own price elasticityq| ) for j-th good is

g, =| 2 |-1. (A.15)

%2 Since there is not an official poverty line foraB32009, we used the official food poverty line ogpd for 2007

(reported in GoT, 2009) deflated by the food inflatrate for 2008 and 2009 reported in TanzanidaoNat Panel
Survey Report, Round 1.
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The cross price elasticity, between googand good’s price is

gjk = - (A16)
W;j
The income elasticityrf) is
n =t (A.17)
W

where i, =c;.

Annex 2 — Estimation of policy impacts on poverty ad inequality
In order to capture the impact on households’ weli@etermined by changes in production
behaviour due to agricultural policies and prickanges, poverty and inequality estimates have

been carried out.

a) Monetary poverty

The standard Foster-Greer-Thorbecke (1984) (FGBsmes of monetary poverty (headcount
ratio and poverty gap) have been calculated for ihse scenario (i.e. the scenario without
simulations) and for each simulation scenario. Aldeochanges in household income are fully

transmitted to household consumption with the higesis that there is no change in savings.
L . z-¢ .
The FGT indices are averages of powef normalized poverty gaps,—" , wherez is the
2

real poverty line estimated in terms of referendegs ande, is the equivalent consumption as in
equation (A.12).

The FGT indices can be formalized as

1 z-e \*
Pa (Z) = ﬁ z quhnc,h[ " j (A18)
h=1 z
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whereN is the number of the households in the survgyis the size of the househofdin
clusterc, pn is the sampling weight ofi in clusterc, anda is a parameter that measures the
distribution sensitivity of the poverty index. Ar¢gera gives a greater weight to a loss of income to
the poorest than to the richest. Thus, accordingliti@rent values ofa, P,(2) gives different
measures of povertyPyo(z2) measures the incidence of poverty (headcountd diCR)), P1(2)
measures the depth of poverty (poverty gap),R measures the squared poverty>gap

The empirical procedure requires that total realsconption per adult equivalent, as calculated
in equation (A.12), be normalized by dividing it the relevant cluster poverty line, as calculated i
equation (A.13), and then multiplying it by 100. uBh the new poverty line is 100 for all
individuals in all clusters. In order to calculdhe poverty rates for each simulation scenario, we
need to re-estimate total real consumption usiegniw vector of prices and the change in total
household income, as obtained from equation (A.kRaddition, the variation of profit of farm
households after simulations has to be includeithéntotal real consumption per adult equivalent,

expressed as

IN(X, +A7@8) ~In 2(p,)
b(p,)

m%:un{ +Inz(p,) (A.19)

where An(ae) is the profit variation per adult equivalent.

Finally, it is necessary to recalculate the poveny for each simulation scenario and each year
according to the new price vectors, calculated femmation (A.13).

Therefore, the potential impact on poverty of agothange can be measures as

APa(z)——[quhnch( j chhnch(z e°hj ] (4.20)

wheregy , andes , are the equivalent consumption pre and post pohange, respectively.

b) Income inequality
In order to assess the distributional impact ofcadpural policies and prices changes, the Gini
index has been calculated.

%3 In this analysis only the headcount rafig(g)) has been calculated.
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We used the total real consumption per adult edemiaincluding the variation of profit after
simulations), as expressed in equation (A.19).
The Gini index for simulatios can be formalized as

N
D (N +1-i)e,,
N +1-21% (A.21)

n
I
i=1

6, -1
N

wherees is the equivalent consumption for simulat®n
As in the case of poverty estimates, the potemiglact on inequality of a policy or price

change can be measures@s G,, whereG, is the level of Gini index pre-simulation.

39



Annex 3 — List of Variables

Table A1
Definitions, means and standard deviations of varisles used in main empirical specifications
Variable Name Definition Mean  Std. Dev.
Ioutput_valug) log of output value 11.71 1.37
Ihh_Iand*) log of land area (acres) 1.51 0.74
Ihh_pesticide@(!) log of quantity of pesticides used 0.21 0.73
Ihh_inorganic_fer‘f)(!) log of quantity of inorganic fertilizers used 0.57 1.50
Ihh_organic_fer‘f)(!) log of quantity of organic fertilizers used 1.04 2.35
Ihh_tot_lab_ﬁ‘*)([) log of quantity of female family labour (days) 3.82 1.50
Ihh_tot_lab_rﬁ*)(!) log of quantity of male family labour (days) 3.45 1.86
Ihh_tot_lab_chil®  log of quantity of child family labour (days) 0.73 1.50
Ihired_femalg)(!) log of quantity of female hired labour (days) 0.96 1.40
Ihired_malg)“) log of quantity of male hired labour (days) 0.65 1.20
hhhead_ada hh head age (years) 47.50 15.52
hhhead_agzé*) hh head age squared (years) 252459 1622.61
hhhead_séQ dummy: 1 if hh head is male 0.75 0.43
primary dummy: 1 if hh head has primary educati®highest grade completed 0.64 0.48
secondary_plus dummy: 1 if hh head has secondargagidn or more as highest grade completed 0.07 6 0.2
Iand_qualit)(/*) average of quality index of total household’s pidtsbad; 2=average; 3=good) 2.46 0.53
irrigation(*) average of dummy irrigation of total household'stpl(1=irrigated) 0.03 0.16
Iroad”® distance to road (km) 0.84 0.66
Imarket”® distance to market (km) 1.75 0.87
agr_zone@ agro-region dummy variable (1 if agro-regiéhD otherwise) 0.28 0.45
agr_zone@ agro-region dummy variable (1 if agro-region 2;tBeywise) 0.32 0.47
agr_zone@ agro-region dummy variable (1 if agro-region 3;tBeywise) 0.20 0.40
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agr_zone#

urban
hhhead_age_classl
hhhead_age_class2
hhhead_age_class3
hhhead_age_class4

Imechanizatiof®)
S - productioﬁ*)

S - productioﬁ*)
S3- productioﬁ*)
Sy- productioﬁ*)
S- productioﬁ*)
Se— productioﬁ*)
S, - consumption
S,— consumption
S;— consumption
S,— consumption
Ss— consumption
S¢— consumption
S;- consumption
Sg— consumption
Sg— consumption
Si0— consumption
Si1— consumption
Si,— consumption
InP, - productioﬁ*)(!)
InP, - productioﬁ*)(!)

agro-region dummy variable (1 if agro-region 4;tBeywise)

Dummy variable (1 if household lives in urlaaeas; O otherwise)
dummy variable (1 if househad<86; 0 otherwise)
dummy variable (1 if househ@d>85 and <46; 0 otherwise)
dummy variable (1 if househedd345 and <61; 0 otherwise)
dummy variable (1 if househedd*60; O otherwise)

log of value of agricultural mechanization

Share of the value of maize produced on profit

Share of the value of other cereals produced ofit pro

Share of the value of fertilizers and pesticidesdusn profit

Share of the value of household labour used ontprof

Share of the value of hired labour used on profit

Share of the value of other crops produced on tprofi

Share of the value of maize consumed on total edipee

Share of the value of other cereals consumed ahdgpenditure

Share of the value of starches consumed on toparediture

Share of the value of sugar and sweets consuméatarexpenditure

Share of the value of pulses, dry, nuts and seausuened on total expenditure

Share of the value of vegetables and fruits condusnetotal expenditure

Share of the value of meat, eggs and dairy consumedtal expenditure

Share of the value of fish consumed on total exjtered

Share of the value of oil and fats consumed on &gagenditure

Share of the value of salt and spices consumedtahexpenditure

Share of the value of beverages consumed on tqieheliture

Share of the value of leisure on total expenditure

Price of maize normalized by other crops’ prieg) (

Price of other cereals normalized by other cropsep(Ps)

0.15
0.37
0.22
0.27
0.32
0.19
9.07
1.34
0.71
-0.64
-1.81
-0.54
1.40
0.13
0.12
0.09
0.04
0.08
0.10
0.10
0.05
0.03
0.01
0.06
0.22
0.28
0.35

0.35
0.48
0.42
0.44
0.47
0.39
2.28
521
6.63
5.90
7.31
3.90
6.10
0.14
0.13
0.13
0.04
0.09
0.10
0.12
0.07
0.04
0.01
0.09
0.27
0.36
0.37
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InP5- productioﬁ*)(!)

Price of fertilizers and pesticides normalized tyeo crops’ priceHg) 2.02 1.56
InP, - productioft’” Price of household labour normalized by other crppse (Pg) 0.27 0.34
InPs- productiof”” Price of hired labour normalized by other cropsc@iPe) 1.17 0.72
InP; - consumption Price of maize consumed on total expenditure 6.18 0.61
InP,— consumption Price of other cereals consumed on total experaitur 7.12 0.12
InP;— consumption  price of starches consumed 6.12 0.30
InP,— consumption  price of sugar and sweets consumed 7.31 0.19
InPs— consumption Price of pulses, dry, nuts and seeds consumed 7.25 0.19
InPg— consumption  price of vegetables and fruits consumed 6.65 0.29
InP; - consumption Price of meat, eggs and dairy consumed 7.90 0.24
InPg— consumption  price of fish consumed 7.76 0.27
InPs— consumption  price of oil and fats consumed 7.73 0.18
InPyo— consumption  price of salt and spices consumed 6.67 0.31
InPy,— consumption  price of beverages consumed on total expenditure 8.50 0.46
ox) dummy variable (1 if household owns at least oxiglg O otherwise) 0.08 0.26
extensioft dummy variable (1 if household receives extens@mises; 0 otherwise) 0.23 0.42
improved’ dummy variable (1 if household uses improved se@dsherwise) 0.18 0.38
literate” dummy variable (1 if household head is literatettferwise) 0.72 0.45
irrigation(*)(!) average of dummy irrigation of total household'stpl(1=irrigated) weighted by land acres 1.02 0.13
childrert? number of children per household 2.20 1.91
Inhhsizé log of household size 1.46 0.62
In_profit log of absolute value of household profit normaliby other crops’ priceP) 4.32 1.68
In_y_equiv log of per adult expenditure deflated by povengli 0.83 0.74

© refers to farm households only

® Given the presence of zero values we added ot tiogarithmic transformation
Oagro-regiont Dodoma, Tanga, Morogoro, Dar es Salaam, ZanzZitEmbagagro-region2 Arusha, Kilimanjaro, Kigoma, Shinyanga, Kagerayahza, Mara;
agro-region3 Mbeya, Singida, Tabora, Rukwagro-region4 Lindi, Mtwara, Ruvuma, Iringa

Source: Authors’ calculations from TNPS-1



