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Abstract

Many investments in infrastructure are built on bedief that they will ineluctably lead to
poverty reduction and income generation. This &damassive aid-financed projects,
especially for the transport sector in developirmgirtries. However the lack of robust
evaluations raises the issue of a "one-size-fitaghproach: Investing uniformly in Africa is
likely to have a lower impact on poverty than expdc We use the second Cameroonian
national household survey (Enquéte Camerounaisee&ugpes Ménages Il, 2001) to address
this question. Isolation from a tarred road is o have no direct impact on consumption
expenditures but a significant indirect one lieghe access to labor activities. Considering
that diversification outside the agricultural sedsthe main driver for poverty reduction in
rural Africa, our results contribute to the ideattemphasis on roads investment should be

given to locations where non-farming activities Icbie developed.
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1. Introduction

A very strong impetus has recently been given fagtructure investments in Sub-Saharan
Africa. For the period 2008-2010, the Chinese EXiidnk committed around $20bn in
infrastructure for financing railway rehabilitation Nigeria, in Angola as well, and building
dams in Ethiopia and other places. The African Dmyaent Bank will spend over $5bn in
the next three years, of which over 60% in infiactuire (mainly roads, energy and water).
The World Bank spends more than $5 bn a year inSftaran Africa (with more than $1.5
bn in roads). Moreover aid to Africa is planneddtuble in the near future (G8 commitment

in 2008); infrastructure investments will be of @al importance.

Among infrastructure, roads are considered of finsérest to reduce poverty due to the
widely accepted consensus that transport infrastreichas a significant, positive and
substantial impact on economic growth and povefjthin this context, the rural access
index (RAI) (proportion of rural people who live thin two kilometers (typically equivalent
to a 20-minute walk) of an all-season rddas been set as the most important indicator for

the World Bank in its current and future investnsentroad transport.

The difficulty of implementing robust evaluatiorschniques on such projects makes these
investments are still built on the belief that theyl necessarily lead to income generation.

However, the massive investments in infrastructfréne previous decades did not provide

the promised results. This ineluctability has thasbe questioned. Our paper therefore

addresses the relevance of a "one-size-fits-apft@gch for roads investments in Africa as we

believe that investing uniformly may have a lowapact on poverty than expected.

Literature on the poverty impact of roads is reklif abundant. Poverty is generally modeled
as a direct function of isolation and the impactussially significant: easier/improved road
access does reduce poverty (Deininger and Okidi22Ban, Nyange and Rao, 2005; Jalan
and Ravallion, 2002). However the majority of theseks do not solve the endogeneity bias
affecting the poverty-isolation relationship. Ircfaroad location is non arbitrary and people

do not randomly settle next to roads once they Heen constructed. Moreover such studies

4 An all-season road is a (gravel or bitumen paved)l that is passable all year by the prevailingmseof rural transport
(often a pick-up or a truck which does not havefaheel-drive). Predictable interruptions of shauttation during
inclement weather (e.g. heavy rainfall) are acdaptaarticularly on low volume roads.



make comparisons and generalizations difficult ¢Blse¢, 2009). In particular, Van de Walle
(2009) points out the fact that "'Knowledge abawiafls] impacts and the heterogeneity in
those impacts continues to be limited™. Roads qutsj evaluations performed by Bakht,
Khandker and Koolwal (2009) in Bangladesh and Md aan de Walle (2007) in Vietham

provide good examples of a willingness to providerenrobust and reliable evaluations of
roads’ impact. The former use a difference-in-ddéfece methodology associated with
household-level fixed effects. The later combinee tHifference-in-difference with a

propensity score method to yield unbiased estimateler the assumption that a time variant

selection bias due to initial observables is atkwor

However such methodologies require panel dataateabften hard to obtain. On the contrary
household surveys for one year are generally muedlable and their lack of temporal

dimension explains the direct modeling of poverty a function of road access. Robust
estimates on cross-section data and such a spicficrequire the use of an instrumental
variable strategy. Gibson and Rozelle (2003) prtite only example with their instrument
that "measures the year in which the Papua New dau{(PPNG) national highway system
penetrated into each of PNG's districts". They m&suhat any newly created national
highway stimulates the feeder roads network, ang tleduces the traveling time to the
nearest road. As the national highway building NGPwas from coast to inland, without any
wealth considerations, the authors argue that thsirument is uncorrelated with poverty at
the household level. However we consider this dineodeling to be irrelevant because we
believe that is not the rogeer sethat affects poverty but the fact that the roati$eto some

services or facilities. As Njenga and Davis (206)m "Isolation reduces physical access to
vital services such as markets, information soyrsesial and political networks as well as
health and educational services while access ®etBervices is crucial for improving poor

people's livelihoods".

The explicit recognition of the indirect impact miad access on poverty, using cross-section
data for the year 2001 in Cameroon, constitutesfitiseé contribution of this paper. The

literature on poverty and isolation defines thrdearmels through which road access
contributes to reduce poverty: access to inputsardut markets, access to education and
health services and access to labor opportunitigbe paper we look at all three channels but

with a particular focus on the third one. We asstima¢ access to roads has a different impact
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on labor, depending on the type of activity carrmat. We also underline that poverty
reduction depends on the kind of activity the hdwse is involved in. In fact some activities
may be considered as a poverty trap. Our partidalerest lies in the difference between
agricultural and non-farming activities since agtiiare represented 61% of total employment
in Cameroon in 2001 and constitutes the major igtim which poor households are
involved.

Our second contribution lies in the use of datamfrthe second Cameroonian national
household survey ("Deuxieme Enquéte Camerounaiggre&udes Ménages”, ECAM )
collected in 2001, from which the infrastructuréesihas been poorly (if not) used in the
literature. It covers all the dimensions of poveahd introduces the basis of a monitoring and
evaluation system of households' livelihoods. Thisee national households surveys (the
first was in 1996 and the last one in 2007) are alsthe core of the reduction poverty plan
for Cameroon, since poverty in Cameroon is of mamcern since the 80s. In fact, while
before 1985 Cameroon exhibite@erage annual growth rate 8% thanks to a continuous
development of the agricultural production and éxeloitation of oil resources, after 1986
and the drop of oil and other exports rates, tfmemy suffered from a strong degradation
(contraction of the economy 0f8.2% of GDP and negagrowth rate for the year 1986)87The
structural adjustments measures put in place did sudfice to deal with the adverse
consequences of the shock. Between 1985/1986 @193 consumption per capita fell by
40% and the investment rate was divided by 2 (20%386). Employment and the supply of
social services (health, education and other itrivagires services as roads) have also been
seriously damaged. Economic growth began to recénoen 1994 but the first national
household survey (1ere Enquéte Auprés des MénagasM |) revealed that 50.5% of the
Cameroon population lived under the poverty lind@®6. In 1998/99, private consumption
was stagnant thus highlighting the fact that ecanagrowth does not reach population and
more importantly the poorest part of it

Finally, unlike the majority of cross-section arsdyg of poverty and road access, our results
do not call for huge, widespread and uniform inwesits in roads to fight against poverty.
First we demonstrate that road access, proxiecheytitne (in hours) needed to reach the
closest tarred road, has no direct impact on copiomexpenditures at the household level
when we control for the three channels identifigdHhe literature. Moreover the labor channel

proves to be the main driver of road access immactpoverty. We thus perform a

® The informations are drawn from the report on ECAM



simultaneous estimation of our poverty and labdivaies equations using our road access
indicator as an identifying variable. Considerimgttdiversification outside the agricultural
sector is the main driver for poverty reductiomunal Africa, our results contribute to the idea
that emphasis on roads investment should be gwvéocations where non-farming activities

could be developed.

The paper is structured as follows. Section 2 prtsse brief literature review of roads impact
studies. Section 3 introduces the data and sonuziplidge statistics to illustrate the relevance
of our study. The Section 4 highlights the emplrissues we have to cope with and the
econometric methodology we select. Section 5 fpgivides estimates of our poverty
equations. It then turns to the presentation of shmaultaneous estimations. Section 6

discusses the main policy implications and Secliaoncludes.

2. A Literature Review of Roads Impact: Three Channels
The literature on the poverty impact of roads defithree main channels: the human capital,
the market access and the labor activities chalvielpresent here these three approaches

putting a particular attention on the third one.

21. The Human Capital Channel

A first transmission channel of roads’ impact isfagilitate provision of basic needs to the
poor such as health and education. A common feafupeor people is that they suffer from
inadequate access to some human capital facithesare essential to escape from poverty.
Actually Davis and Njenga (2003) point out "povergduction needs more than economic
mechanisms to be effective". Roads appear as comeplary input for these provisions of
human capital formation facilities to be effecti@®annon and Liu, 1997). Roads projects
evaluations provide evidence on that topic. Ruoalds rehabilitation in Vietnam improved
primary school completion rates and enhanced #dagrtrent of broken bones (Mu and van de
Walle, 2007). Road development in Bangladesh ledhigher girls’ and boys’ schooling
(Bakht, Khandker and Koolwal, 2009).



22. The Market Access Channel

The greater availability of inputs and their rediipeices due to lower transport costs increase
productivity. Bakht, Khandker and Koolwal (2009}iemte the impact of two roads projects
in Bangladesh on seven household outcéimeblousehold fixed-effects method. For the two
projects under consideration, road developmentvaitbto significantly reduce the price of
fertilizer. Transport costs also decreased sigaifily. Controlling for soil fertility (and thus
for non random placement of roads), Minten andeB5{2008) show that crop yields for the
three major staple items in Madagascar (rice, maanel cassava) are lower in isoldted
relative to non-isolated areas. Fan, Rao and ZK20@4) provide a more macro example on
Uganda in which shortened distances to feeder rempsficantly increase the agricultural

labor productivity.

The improved access to output markets leads tosa im income thanks to greater
opportunities of sales or higher prices. Gibson Rodelle (2002) provide simple correlation
between access to roads and prices that farmeesveetor their crops: the rate of price
decline is around seven percent for each extra twthie nearest transport facility. Escobal
and Ponce (2002) assess the impact of roads maje®eru by propensity score matching
technigues and demonstrate that rehabilitationilerda income increase. Bakht, Khandker
and Koolwal (2009) prove that road development iEntaigher agricultural production,
higher wages, and higher output prices. JacobyMinten (2008) estimate the willingness-
to-pay for a reduction in transport costs on cremsional data collected in a small region of
Madagascar. As this region is relatively homogenutsfaces great variations in transport
costs to the same market, the problem of non rangiaement of roads is solved. They
found that “A road that essentially eliminated sport costs in the study area would boost the
incomes of the remotest households—those facingspi@at costs of about $75/ton—by

nearly half, mostly by raising nonfarm earnings”.

6 Household daily transport costs, Input pricetilieer (taka/kg), Daily agricultural wage (men)aspeyres Price Index,
Laspeyres Quantity Index, Monthly employment hoadiilt men, Monthly employment hours: adult woniéH, per capita
expenditure, Boys’ schooling, 5-17 years: HH averd&gjrls’ schooling, 5-17 years: HH average.

7 Isolation is here defined as the travel timedarast city.



23. The Labor Activities Channel

There is a general consensus, well documentedhendea that transport infrastructures to
reduce poverty by creating employment and new jppodunities (Jacobs and Greaves,
2003; Fan, 2004). First the construction and masntee of a road are very labor-intensive
operations and can provide job opportunities tgppebving around. However these projects
are only occasional and cannot represent a lomy seérategy for reducing poverty. Second
the provision of roads entails a greater and/oraphe availability of labor markets. For

example, Mu and van de Walle (2007) show that rpagjects in Vietham increased

employment opportunities by 11% for unskilled labor

The literature also provides insights on the reteghip between road access and the
diversification of income sources. The evidencehhggpts two opposed views. On the one
hand, diversification occurs in remote areas asay to deal with the local demand for
multiple goods and services (Barrett, Reardon arebly)/ 2001). Facing huge transaction
costs, it is more profitable for households livingpoorly connected regions to diversify their
activities so as to satisfy their own demand. Oa ¢bntrary, many studies point out that
connectivity to markets develops multi-activitiesce opportunities to diversify are greater.
An illustrative example is found in Gibson and Rtz€2003): in Papua New-Guinea, each
extra hour to reach the nearest road induces ap@réent reduction in the number of

activities.

Literature on road access and labor also deals avitérsification outside the agricultural
sector. It is widely considered as an efficient wayescape from poverty. In fact, while the
majority of the poor live in rural areas where thain activity is agriculture, there is huge
evidence that nonfarm activities are a major soofc@come and employment for the very
poor in developing countries. Smith, Gordon, Measloand Zwick (2001) show that
rehabilitation roads projects in Uganda extendds gpportunities in the service sector. In
Tanzania, this kind of projects developed job opputies for non-agricultural employment
(Lanjouw, Quizon and Sparrow, 2001). Mu and vanVdalle (2007) find similar results:

households concerned by the road project are ikaly to rely on agriculture or forestry as

their main source of revenues and switch to theiemsector.



3. The Data

Due a great diversity of climates, reliefs and vatyens (beaches, deserts, mountains,
rainforests, and savannas), Cameroon has sevéuaahadvantages that could help to sustain
its development. Moreover the 402 km of coast bogrdhe Guinea Gulf ease trade for

Cameroon as well as its closer neighbors. In fach€oon is among the ten richer countries
in Sub-Saharan Africa. The Cameroonian wealth cdinoes oil and wood resources as well

as a diversified agricultural production both inme of food-producing (maize, cassava,
plantain banana, macabo, rice, millet, sorghumumgauts, etc...) and cash-crop (cocoa,
coffee, cotton, rubber, banana, pineapple, etc.af) tiekes the Cameroonian agriculture the

richer in Central Africa.

The primary sector (agriculture) represented 22%sB#P in 2001; the industry sector was
33% and services represented 45% of GDP. Howevplogment does not exhibit a similar
pattern. In fact in 2001, 60.6% of total employmesais in agriculture, 9.1% in industry and
23.1% in services (WDI 2009).

31. The 2001 Cameroon National Household Survey (ECAM II)

The aim of ECAM Il survey is poverty measuremerd analysis. The survey focuses on 16
fields of stud§ covering all the dimensions of poverty, from revesiiohuman capital and

access to infrastructures. Both objective and stilbg poverty are under consideration.
Information has been collected at both the houskantl the individual level, but there is no

data at the community level.

The National Institute of Statistics of Cameroon3Ndefined 32 strata according to three
modalities, urban (12), semi urban (10) and rufddl) (which depend on the number of
inhabitants per district : more than 50000 for arkd@etween 10000 and 50000 for semi urban
and less than 10000 for rural. Rural and semi ugheaata are considered as equivalent by the
NIS. The ECAM Il is based on the 1987 census (Remment Général de la Population et de

8 Household's composition and characteristics, tHeBducation, Employment and activities incometify, natality and
general mortality, Anthropometry and vaccinal caggr, Housing and equipment, Migration, Accessibitit primary
infrastructures, Subjective poverty, Familial namfing business, Capital, Agriculture and otherlracévities,

Retrospective non food expenditures of the houssh@ldily expenditures of the households, Prices



I'Habitat) which defined 612 counting zones or tus In urban strata, the sampling
proceeds in two stages or degrees. The clustefgstreampled according to a single random
drawing; then in each urban cluster 18 ot H@useholds are selected according to the same
procedure. In rural strata, the sampling selecfalows three degrees. First, districts are
sampled proportionally to their size in househald4987. Second in each district, clusters
are drawn from a single random drawing, and thehdi&eholds in semi urban strata and 36
or 27° households in rural ones are sampled with the sdra@ing procedure from the
selected clusters. Finally 11533 households froth @disters have been sampled and 10992

were interviewed.

The survey organization was designed to correatliect the needed variables to calculate
final consumption, the living standards indicat®aily purchases were collected during
respectively 10 or 15 days in rural and urban aesabs have been completed with data on
retrospective expenditures. The survey ran dutimget months in order to take into account

potential seasonal variations.

The access to roads is measured through two qosstidouseholds are asked at which
distance (in kilometres) they are from the neaased road, and how much time (in minutes)
is needed to reach it with their usual mean ofdpant. . In the paper we use the time needed
to reach the nearest tarred road because it imtie precise measurement of isolation taking
into account the main of transport. We also cofgdbfor the use of a motorized transport but
our results do not change. The same questionssiesl dor primary public schools, health
centres and food markets.

32. Descriptive Statistics

Cameroonian households closely relate the factemigopoor to the ease of accessing a
developed and well-maintained tarred roads netwdrkatever the poverty status, the first
reported root of poverty in Cameroon is the lackewiployment. The next causes reported by

the households surveyed are decreasing or inrificevenues and the lack of roads. Indeed

9 Yaounde and Douala.

10 Extréme Nord, Ouest and Nord Ouest.



the density of tarred roads in Cameroon is lesa three metét of tarred road per squared
kilometer of arable larttl In order to overcome this issue, the Road Funudtaon plans to

increase the tarred network by 75% during the 28 pears. An initiative also concerns the
rural network, which connects the production areasocal markets or commercialization
centres. The total network under consideratioong lof 24 310 kilometres, almost the half of
the entire Cameroonian road network. The Road Buadjument is that thanks to this
development strategy "many areas will be disend@s®l a great progress will be made in

the fight against poverty, insecurity and malnignt.

The households surveyed share this argument, ageshio Table 1 which presents the three
major actions reported by households when theyasked about the first initiative to fight

against poverty. Employment is by far the first@ttagainst poverty underlined by surveyed
people. Therefore, we decided to dedicate an irapbglace to the relation between poverty

and labor in our analysis.

Table 1 : Main Perceived Constraints to Reduce ipve

First action against poverty

Create employment 45.51%
Roads construction 11.49%
Ease access to education 6.26%

Source: Authors’calculation and ECAM I

Concerning dissatisfaction about roads, househmldse remoteness (53.23%), difficulty of

access (18.67%) and roads condition (10.98%) afirh@nes, whatever the poverty status

The statistical analysis of our data confirms thesbjective views. Among the 10 992
households surveyed 25.15% are poor. As it is Indaleloping countries, poverty in

Cameroon proves to be a rural phenomenon sinc&adf fural households are poor (against
only 13.6% of the urban ones) and 75.6% of the figerin rural areas. More precisely, poor

households primarily live either in the rural Savain or the High "Plateau” zones. Table 2

10.00000679 kilometers
12 The tarred network measures 4047.8 km (Fonds Ralui€ameroun). Data on arable land come from WDQlin@n

13 A household is considered as poor if its per aoitsumption expenditures per year is less tharb232;FAF.
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presents for each agro-ecological area the comespg poverty rate, the average time and

the average distance to reach the closest tarestl ro

Table 2 : Roads’ Access, poverty and activity asdgro-ecological Zones

Access to the closest tarred road
Poverty Rates | Activity Rates|

Agro-ecological Zones Time (min) Distance (km)
Yaounde 7.9% 20.7% 4.16 0.57
Douala 8.6% 30.3% 5.39 0.67
Other Cities 17.8% 29.9% 8.6 1.96
Rural Forest 29.0% 35.0% 77.54 38.20
Rural High Plateau 33.6% 40.7% 53.77 14.54
Rural Savannah 40.6% 38.7% 68.88 29.22
Urban 13.6% 29.7% 6.89 1.36
Rural 34.7% 38.4% 65.32 25.92
Source: Authors’calculation and ECAM |l

Poverty and bad access to roads appear to be ltypigeal issues. Poverty rates in the rural
areas range from 29% to 40.6% against only 13.6%ifi@s. The average time to reach the
nearest tarred road varies from almost 7 minutesban areas to an hour for rural ones. The
average distance is 1.36 kilometres in urban zagasst 25.92 kilometres in rural areas. We
performed mean-comparison on the time and distaagables, among poor/non poor groups
and according to the living area. On average tltesscto a tarred road is significantly easier
for an urban household (than for a rural one) amwdafnon poor household (than for a poor
one). The difference between poor and non poorédfmids remains significant even if we
divide the sample between urban and rural areasiekder the difference is stronger in the
rural area. Figure 2 provides a first convincirgsiration of the fact that isolated, remote
areas tend to be poorer. A negative correlatioreaggpbetween the per unit consumption
expenditures and the ease of accessing a tarrddoroay either by the time or the distance.
As remoteness from a tarred road increases, holasebonsumption decreases.

In rural area, even though the activity rate ishbigpoverty is dominant. This is because the

main activity is agriculture with a very low revenand a small productivity.
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Figure 1: Expenditures per consumption unit vetsos to tarred roads

Expenditures per consumption unit versus time to tarred roads (min)
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4. The Conceptual Framework

41. Poverty and Road Access

Our poverty variable is built following Gibson aRbzelle (2002, 2003) who use the “(log)
nominal consumption expenditure per adult equivdledso known as the Welfare Ratio.
This allows keeping a continuous variable whilesistill possible to derive the probability of
the " household’s (log) welfare ratio being less thamZerom the estimated parameter, and
thus the predicted incidence of poverty and theukted poverty gap and poverty severity

measures.

In a first step, we model our poverty indicatoraadirect function of our road access variable
to test if a direct effect exists outside the cl@sridentified by the literature: access to
education and health facilities, access to marfetsuts and output), and access to various
types of labor activities. The below equation digss our model:

Welfare Ratio =n.PovertyControls 4.Roads +%; f;..Channegl+ uy,

with i=access to markets, access to human capitditfes, access to labor opportunities.

14 Normalizing consumption by the poverty line implitaat In(gz) < 0 for poor households; :cconsumption expenditures

and z the poverty line.
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Including theHuman Capital Marketsand Labor variables deals with the omitted variables
issue that otherwise will raise the problem of @ward bias in estimating The access to
markets is proxied by the time to reach the clotesl market at the household level. We
control for the education and health channel thaoksvo variables: the time to reach the
closest primary school and the time to reach thsedt health centre, both at the household
level. Concerning the labor opportunities chanmead, alternatively introduce three types of
activities dummie¥ as explanatory variables to control for the hoo&head labor supply

(Kalugina and Najman, 2004); as described in Figure

The other empirical issue potentially at work behthe relationship under consideration is

endogeneity (van de Walle, 2009). A first causermdogeneity lies in the measurement error
issue of accessing roads. Our data contains intowmabout both the time and the distance
to the closest tarred road. The time variable tak&s account the most common mean of
transport used to access the road. Assuming thiys daptures the relevant differences in

access to tarred roads among households, we thfes tine time variable to the distance one.
We want to stress that the coefficient of this twaeable has to be interpreted as the effect of

isolation from a tarred road.

A reverse causality issue may also mar our estendiee localization choices of a household
alongside a road and the mean to access roadsgatg éndogenous decisions respective to
the poverty status of the household. Our data dopeomit to control for the localization
choices. However we argue that reverse causalitgrms of means to access the road is not
the phenomenon that drives endogeneity in our dtstever the poverty group, the main
mean of access to a tarred road is walking. Morevioging is the fact that the respective
shares for the use of a care are 36.07% for thelpmaseholds group against only 20.50% for

the non-poor group.

A last root of endogeneity can be found in a siangbus determination issue coming from
unobservable determinants. The construction ofad is an all but non random decision. In
fact this choice is subject to various demandsh siscgeographic and topographic conditions.

As poverty and bad access to roads prove to béphenomena (see Table2), we believe that

15 Details will be provided in the next sub section.
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unobserved characteristics can jointly determinaltiveand isolation at the regional, district

or cluster levels. We deal with this problem byandtucing fixed effects at the district level.

Finally we also use an instrumental variable apgtd® solve for the endogeneity of road

localization. A road may be constructed in a givegion because this is characterized by
some economic potential that in turn shapes themywsituation of the region and then the
poverty status of households living in that regi8n. appropriate instrument has to explain
why a given household benefits from a satisfyingeas to tarred roads but it should not be
correlated with the level of consumption expendituof this household.

Our first instrument is the densifyof fixed and mobile "Gendarmeries" companies at th
province level. Our assumption is that the decismsettle a gendarmerie station should be
totally exogenous from any other consideration tth@nsovereign defense mission accruing
to the state. In fact governments have to providgeption to their citizens, whatever their

wealth, religion or community... and the region®ythlive in. But the presence of a

"gendarmerie" station requires a developed roawvar&t to ensure more effective police

interventions. Households in areas with many "gendae" stations per km?2 should then

face a better access to roads in the sense thabddedensity should be higher. We obtained
the data on "gendarmerie" stations at the disitl from the French Embassy in Yaoundé
and used the list of the 612 sampled clusters iIAM@d to construct our instrument.

Our second instrument is the tarred road densitproyince lagged of one year (in 2000).

The current road access is in fact determined byptievious prevailing network density. A

higher density will lead to a reduced time at tbedehold level. Considering that we control
for unobserved heterogeneity at the district ldhainks to fixed effects, we argue that any
residual impact on these instruments on our povedicator is only through the effect of

isolation at the household level.

18 For each province: Number of "Gendarmeries" corigsanver the surface area.
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42. Labor Activities and Road Access

We consider that labor activities constitute thgama&hannel for road access in terms of
poverty reductiolf. This intuition is besides confirmed by the fiesitimations results in
Table 3.

ECAM Il provides detailed information about labatigities carried out within the household

but we focus our analysis on the household-heactrutite assumption he is the major
contributor to the household's revenues. We foltbe literature on road access and labor
opportunities as presented in Section 2 as wehaspecific design of labor in Cameroon to

define our activities dummies.

Figure 2: Labor categories

Household Hee

Active Inactive

Agriculture Non Agriculture

Multi-Activity Single Activity

We first built a binary variable that takes theual if the household-head is active (O if he is
inactive®). Road access is supposed to entail labor opgtesinTherefore we expect that
our road access variable (which in fact proxiesaisan) will have a negative impact on this
variable if our "Active” dummy really captures tbpportunity of employment.

ns

The World Bank Agriculture and Rural DevelopmenipBement explains that " Agriculture

employs nearly one-half of the labor force in depalg countries. Indeed, a high share of

1" Roads may also have an impact on migrations; éaiser for people to move than to develop someities on a local
basis. Because we lack panel data and good ansWwets migration decision we were not able to tak® iaccount
migrations (rural exodus) in our analysis.

18 Retired, students, unemployed, disabled, othetiireac
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rural communities and especially the rural poor dmectly or indirectly dependent on

agriculture through farming, food processing, finghiforestry, and trade.™ Cameroon fits this
overview since the agricultural sector represer®e of total employment in 2001 (WD,
2009), about 41% of the household-heads in our kame involved in agriculture. The
proportion rises to 66.82 % among poor householus @ 78.72 % among rural poor

households.

We build binary variables to assess the impact raeckss has on the involvement in
agriculture and diversification outside from thectr. Indeed on the one hand diversification
outside from agriculture is at the core of the delman rural poverty; on the other hand, road
access is found to significantly influence the dsifecation of income sources according to
the brief literature review in Section 2. Our firagricultural dummy equals 1 if the
household-head declares his main activity to beacalture (0 if he declares it is not
agriculture}®. The second variable concerns the household-hedadsrily involved in a
farming activity and equals 1 for multi-active hea@ for the single-active ones. This variable
aims at testing if diversification as a multiplicet of income sources in addition to a main

agricultural activity helps to reduce poverty ahd impact isolation has on this decision.

Selection bias issue directly arises from this satjal definition of activities categories.
Before choosing between the agricultural sector amother one, the individual (here the
household-head) has to first enter the labor mackbecome active. The inactive part of the
population is thusle factoexcluded from the sample. A double-selection mgmtentially at
work in the sample of household-heads that are Ignawolved in the agricultural sector:
such an individual has in fact to first enter thlbdr market (no observations for the inactives)
and then to choose the farming sector (no obsensfor the non agricultural sector). We are

aware of these issues and deal with in our simetias estimates.

19We also use two other dummies. The first redthietsample to the single-active household-head®quals 1 if he is
involved in a farming activity; O otherwise. Theead equals 1 if the household-head is a singigeatarmer; 0 if he is a

multi-active farmer or involved in non-farming agties. We find similar results with these alteimatmeasures.

16



43. Simultaneous Equations

Our first intuition that road accegser sedoes not have a direct impact on consumption
expenditures at the household level is confirmethlkyestimates results presented in Table 3.
The impact is only indirect and what matters is thellity or the market the road allows
reaching. Controlling for the empirical issues poegly highlighted, our first results will
demonstrate that this hypothesis holds in the Caoman framework (see the next section).
In addition we performed estimates on our thre@datategories, using a probit model as
defined in Wooldridge (2002). These highlight tigngicant and important influence of road
access/isolation on labor opportuniffedVe then use our road access proxy as an idemgifyi
variablé'to implement a three-stage estimation of the famvsystem of simultaneous

equations:

Welfare Ratio =z + Bur.-Zar + Ywr-LADOr +
Labor =0;.z + ).z +v,.Roads + u

where E (4 | exo9=E (u | exog=0 andexogcontains all variables other théelfare Ratio,
Labor and Roads We estimate this model through Three-Stage L®ggtres. This
generalizes the Two-Stage Least-Squares methakéoaccount of the correlations between
equations in the same way that Seemingly UnrelRigtession (SUR) generalizes Ordinary-

Least-Squares.

We perform estimations of this model for eddhbor variable, using external instruments
defined in the previous section to deal with théepbal endogeneity of our road access
indicator due to the endogenous nature of roadsepiant. Once again, considering that we
control for unobserved heterogeneity at the distecel thanks to fixed effects, we argue that
any residual impact on these instruments on owrlabtivities is only through the effect of

isolation at the household level.

To deal with the selection bias issue we highlighte Section 42, we follow Wooldridge
(2002). The selection problem can be modeled &swsl

20 Not reported here due to space consideratioadahle on request.
21 \We also use a set a household-head’s charaatsrstiidentifying variables (gender, age, instonckevel as referred by
the vector g).
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y1= X1f1 + W
y2=1 (02 + V)

The assumptions are that (x, y2) are always obdeawne y is observed only whemy= 1;
(u1, Vo) are independent of x with zero meag;js/normally distributed (0, 1); E {uv2) =1
Va.
We can thus write that:

E (yal X, y2) =%B1 + E (U] Vo) = XaP1 + 71 V2
If v1 is null, there is no selection problemy{fis different from zero, using iterated

expectations on the previous equation, we have:

E (y1l X, y2) = %P1 + v1E (VolX, y2) = %P1 + 71 h(X, y2),

with h(x, y2) = h(x, 1) 5\(xd,) the inverse Mills ratio on the selected sampleoAsistent
estimator ob; is obtained from the probit estimation of the siten equation.

We thus implement this methodology to get the tme@rse Mills ratios from the probit
estimations of the probability the household-hesaakctive on the one hand; and the
probability he is primarily involved in agricultumn the other hand. We then introduce these
variables as explanatory variables, respectivethenlabor equation for the labor category
“Agriculture” and in the labor equation for the talcategory “Multi-Active Agriculture”.

5. Results
The estimates presented in Tables 3 to 6 are nsdg fixed effects at the district level, but
these are not reported due to space consideration.

51. Welfare Ratio Estimates

The first column presents the estimates of the &velRatio model without any of the
control variables for road access nor the fixece&tf at the district level that control for
unobserved heterogeneity neither the instrumemtadble approach. At this step, unobserved

heterogeneity is only taken into account throughtttree rural fixed effects.

511. Household size, structure and characteristics
The household’s size and composition variables hheeexpected impacts. Larger

households tend to be poorer. Compared to a holsgselmse head lives in couple and has
18



children, a couple without children has a higheeleof consumption; a single parent with
children has a lower consumption. The single pedplamy may be interpreted according to
two competing intuitions. On the one hand, one a@ue that a single person does not have
to share his/her income with other people, leadm@ higher level of consumption. This
could explain the positive and significant impattcolumn (4).0On the other hand, being a
single person means that there is only one incayuecs in the household; this increases its
vulnerability. The negative impact we obtain in woh (1) can be interpreted as the
illustration of this vulnerability. The average &wf instruction in the household has the
positive expected effect on consumption expenditsiace instruction leads to higher-paid

job opportunities. We obtain a similar impact a thuster level.

512. Road access

In this first simple specification the road accessiable has a negative and highly
significant impact on our poverty measure. Accogdim this, isolation is a determinant factor
of poverty at the household level: isolated, renfaiaseholds tend to be poorer in the sense
of a lower consumption level. However this sigrafit impact does not resist to the inclusion
of our control variables for the channels of roamtess’s impact and the unobserved
heterogeneity at a more disaggregated level. Oreeg¢ake into account the market, human
capital and job channels, the time to reach theedbtarred road turns to be insignificant for
two over three specifications. The labor activittdgnnel proves to be the main one in our
dat&®. Whatever the labor category under considerattom ‘usual” determinants of poverty
such as the household’s characteristics or the hwapital controls at the cluster level keep
similar impacts both in terms of magnitude and isiggnce.

513. Labor activities

Households with an active head (column (2)) tenteaicher (to have a higher level
of consumption) compared to those with an inadtigad. The level of consumption tends to
be lower for households whose head is primarilypived in the agricultural sector compared
to the non agricultural one (column (3)). The pastcoefficient for the “Multi-active”

dummy illustrates the widespread consensus tharslfication helps to reduce poverty.

22 The time (in hours) to reach the closest primarylis school, health centre and food market havsignificant impact.
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However it cannot be interpreted as a casual effieetto a potential endogeneity isSuét is
only an illustration of the negative correlatiortveeen poverty and diversification in a broad

sense.

Column (4) focuses on the agricultural sector aspitimary activity the household-heads are
involved in and analyses the differences betwenrglesiactive and multi-active heads. The
level of consumption expenditures of a householtlbd by a multi-active farmer tends to be
higher compared to a single-active farmer-headesd ©his result illustrates the assumption
that the diversification of income sources helpsréduce poverty thanks to a lower
vulnerability to shocks or simply to higher reveau&he control variables at the household
and cluster levels exhibit generally similar imgatttan previously. Here again the isolation

variable has no significant impact on the levet@isumption expenditures.

These preliminary results highlight that it is moad availabilityper sethat helps to reduce
poverty, but the opportunities open up by roadsoAgithem, labor opportunities and more
precisely diversification outside from agricultuteat is to say, escaping from the farming
sector, prove to be the main tool to increase aopsion levels in Cameroon. As road access
impact differs depending on the labor activity undensideration, we argue that road access
may have a heterogeneous impact on the differbot lactivities we defined. We thus deepen

our analysis with simultaneous estimations of thefée ratio and our three labor variables.

% Indeed one may argue that the incitation to difieiscome sources is due to the vulnerability pésialized poor
households. Diversification is thus a consequehp®werty. But once the diversification occurs, in@oraises leading to

higher consumption.
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Table 3: Welfare Ratio Estimates

(1) (2) (3) (4)
Household's size and composition
Size -0.055 -0.059 -0.058 -0.062
(0.002)**  (0.002)** (0.003)** (0.004)**
Number above age 60 -0.015 0.001 -0.006 0.004
(0.025) (0.025) (0.026) (0.033)
Dummy, head-HH in Couple without children 0.213 0.222 0.221 0.259
(0.024)**  (0.024)** (0.024)** (0.037)**
Dummy, head-HH single parent with children -0.140 -0.131 -0.143 -0.119
(0.021)*  (0.021)** (0.022)** (0.034)**
Dummy, head-HH single people -0.061 -0.045 -0.031 0.113
(0.027)* (0.027) (0.029) (0.053)*
Household's Characteristics
Average level of education 0.127 0.124 0.124 0.084
(0.007)**  (0.007)** (0.007)** (0.015)**
Time to reach the nearest tarred road -0.050 0.024 0.029 0.010
in hours (0.008)** (0.035) (0.035) (0.059)
Channels controls
Dummy, HH-head active 0.125
(0.024)**
Dummy, HH-head agriculture -0.198
(0.021)**
Dummy, multi-active 0.042
(0.017)*
Dummy, HH-head agriculture multi-active 0.097
(0.022)**
Time to reach the nearest primary school -0.014 -0.012 0.018
in hours (0.021) (0.022) (0.029)
Time to reach the nearest health center -0.033 -0.013 -0.008
in hours (0.022) (0.022) (0.029)
Time to reach the nearest food market -0.028 -0.021 -0.022
in hours (0.021) (0.021) (0.028)
Regional Characteristics
Part of people affected by malaria -0.163 -0.213 -0.248 -0.328
(0.076)* (0.094)* (0.099)* (0.175)
Average level of education 0.158 0.198 0.190 0.135
(0.011)**  (0.017)** (0.018)** (0.051)**
Dummy, Rural Forest -0.130 0.065 0.187 0.270
(0.022)** (0.077) (0.077)* (0.213)
Dummy, Rural Savannah -0.020 -0.315 -0.204 -0.068
(0.025) (0.048)** (0.049)** (0.083)
Dummy, Rural High Plateaux -0.216 -0.174 -0.122 -0.193
(0.020)**  (0.043)** (0.044)** (0.078)*
Constant 0.073 0.082 0.165 0.008
(0.038) (0.101) (0.103) (0.244)
District fixed effects No Yes Yes Yes
Observations 6922 6240 5669 1976
R Squared 0.35 0.43 0.45 0.36
RSME 0.55 0.52 0.51 0.44

Robust se in parentheses; * p< 5%; ** p< 1%

24(1): No Control; (2): "Active" HH-head Control + I\(3):"Agriculture” HH-head (versus non agriculture)V;
(4):"Agriculture Multi-Active" HH-head (versus Amulture Single-Active) + IV
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52. Simultaneous Estimates

521. “Active” or “Inactive™?

On the whole, the household’s characteristics, rdggonal characteristics and the control
variables for the channels of road’s impact on piyyé&keep comparable impacts than these
from Table 2, column (2).

In particular an active-headed household has aehilgivel of consumption compared to an
inactive headed-household but the coefficient i ladout six times higher than previously.

Female household-heads have a higher probabilitypafhg active. Compared to no
instruction, having received a primary or a secopnddirst cycle) instruction does not
influence the probability of being active. On thentrary this probability is higher for

household-heads with a secondary (second cycle}entiary instruction.

The major result concerning this side of the madethe very surprisingly positive and
significant impact of our road access proxy. I9olahas a positive and significant impact on
the probability of being active.

This acts against this assumption that a betted swaess entails more job opportunities.
However, one should note that the labor variabldeuiwonsideration here only partly proxies
for employment opportunities, since the referenceig encompasses both unemployed and
other inactive household-heads.

Irrespective of this issue, another potential exgleon can be found in the very particular
shape of employment in Africa. In Africa in genesald thus in Cameroon the issue of
activity and employment lies in a lack of suffidienevenues and underemployment rather
than a conventional unemployment status. A larged pé& the employment is in fact
corresponding to informal or agriculture activitieth an average little number of worked
hours or low productivity activities and therefgmocures small revenues. In South Saharan
Africa about 30% of the population is actually undenployed (Africa development
indicators, 2008-09)
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Table 4: Simultaneous Estimates; “Actiwersus’‘Inactive”

Dependant variable: Welfare Ratio

Dependant variable: "Active" HH-head

Size -0.055 Size -0.003
(0.003)** (0.001)*
Number above age 60 -0.004 [ Number above age 60 0.002
(0.027) (0.013)
HH-head Couple without children (D) 0.254 HH-head Couple without children (D) -0.031
(0.027)** (0.013)*
HH-head single parent with children
HH-head single parent with children (D) -0.069 (D) -0.032
(0.031)* (0.014)*
HH-head single people (D) 0.032 HH-head single people (D) -0.083
(0.039) (0.015)**
Average level of education 0.122
in the household (0.007)** | Time to the nearest tarred road 0.025
(0.009)**
Male-headed household (D) -0.051
Dummy, HH-head active 0.864 (0.012)**
(0.267)** | Age -0.001
Time to the nearest primary school -0.013 (0.000)
(0.021) | Primary instruction (D) 0.011
Time to the nearest health center -0.028 (0.011)
(0.018) | Secondary (1st cycle) instruction (D) 0.002
Time to the nearest food market -0.025 (0.013)
(0.016) |[Secondary (2nd cycle) instruction (D) 0.052
Part of people affected by malaria -0.221 (0.014)**
in the cluster (0.098)* [ Tertiary education (D) 0.088
Average level of education 0.189 (0.015)**
in the cluster (0.016)**
Rural Forest -0.015 Rural Forest 0.105
(0.086) (0.040)**
Rural Savannah -0.325 Rural Savannah 0.025
(0.049)** (0.025)
Rural High Plateaux -0.211 Rural High Plateaux 0.057
(0.047)** (0.022)**
Constant -0.584 Constant 0.953
(0.266)* (0.055)**
Observations 5838 Observations 5838
R Squared 0.3460 | R Squared 0.0661
RMSE 0.551 RMSE 0.271

(robust se); *: p<5%; **: p<1%
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522. “Agriculture” or “Non Agriculture?

Here again the household’s characteristics, theomay characteristics and the control
variables for the channels of road’s impact on pyyegenerally keep comparable impacts
than these from Table 2, column (3).

There are only three notable differences. Firstth@rols for the access to health and markets
turn to be significant determinants of consumptimith the expected positive sign. Second
the multi-active dummy loses its significant impact the household’s level of consumption
expenditures.

More important is the robust effect of the “Agritte” dummy across Table 3 column (2)
and Table 5, while the impact is now quite largéne household-head’s involvement in
agriculture tends to greatly lower the level of smmption expenditures for his household.
The farming sector therefore appears to be a kihdpoverty trap” labor activity for
Cameroonian households.

The control variables in the labor activity modelvd quite different impact in Table 5
compared to Table 4. First none of the householetiire’ characteristics has a significant
impact. As expected, living in rural areas increathee probability of being involved in the
farming sector. Age has here a significant impacivall as all the instruction dummies. The
probability of working in agriculture decreasestifigr with the level of instruction.

The positive coefficient of the road access indicahighlights the fact that isolated
Cameroonian households are stuck in farming swsist activities. Remoteness from
markets leads households to insure food subsisteypdbeir own means since they cannot
rely on trade opportunities.

The impact of road access is almost six times higbrethis model than for the “Active” one
(0.152 against 0.025). For non agriculture agésita 10% decrease in time to reach the
closest tarred road increases consumption expeeslihy almost 1.46%.

The inverse Mills ratio is not significant: therg® mo selection bias here. Building on that
result we consider that the selection issue patiytat work in the sub-sample of the
household-heads primarily involved in agricultisenot doubl®, but is only derived from the

decision of the main activity, agriculture or not.

25 Coming first from the decision to enter the lab@rket and then to chose the agricultural sector.
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Table 5: Simultaneous Estimates, “Agricultures {Non Agriculture™)

Dependant variable: Welfare Ratio

Dependant variable: HH-head agriculture

Size -0.056 Size -0.000
(0.003)** (0.002)
Number above age 60 -0.009 Number above age 60 0.015
(0.030) (0.023)
HH-head Couple without children (D) 0.237 HH-head Couple without children (D) 0.004
(0.029)** (0.017)
HH-head single parent with children (D) -0.072 HH-head single parent with children (D) 0.019
(0.028)** (0.021)
HH-head single people (D) 0.003 HH-head single people (D) -0.016
(0.034) (0.028)
Average level of education 0.107
in the household (0.008)** | Time to the nearest tarred road 0.152
(0.012)**
Dummy, HH-head multi-active -0.013
Dummy, HH-head agriculture -0.959 (0.011)
(0.121)** | Male-headed household 0.014
Dummy, HH-head multi-active 0.032 (0.019)
(0.020) |Age 0.002
Time to the nearest primary school 0.016 (0.001)*
(0.021) | Primary instruction -0.075
Time to the nearest health center 0.053 (0.014)**
(0.022)* | Secondary (1st cycle) instruction -0.159
Time to the nearest food market 0.040 (0.018)**
(0.017)* | Secondary (2nd cycle) instruction -0.239
Part of people affected by malaria -0.323 (0.019)**
in the cluster (0.102)** | Tertiary education -0.309
Average level of education 0.137 (0.021)**
in the cluster (0.022)**
Rural Forest 0.617 Rural Forest 0.505
(0.106)** (0.055)**
Rural Savannah 0.274 Rural Savannah 0.534
(0.088)** (0.033)**
Rural High Plateaux 0.163 Rural High Plateaux 0.294
(0.062)** (0.032)**
Constant -0.144 Constant -0.431
(0.123) (0.070)**
Mills 0.139
(0.125)
Observations 5164 Observations 5164
R Squared 0.3124 | R Squared 0.5173
RMSE 0.567 RMSE 0.328

(robust se); *: p<5%; **: p<1%
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523. “Agriculture Multi” or “Agriculture Single”?

In a preliminary version of the paper we used thatiractive dummy as a dependant one to
perform similar simultaneous estimates. Howevetheeithe impact of this variable on the
Welfare Ratio nor the impact of road access on ptabability to be multi-active were
significant. This may be due to our inability temdify the second activity. More importantly
is our belief that diversification our income sasaepend on the nature of the main activity.
This belief and the huge share of household-haadsvied in the farming sector drived the
construction of the “Agriculture Multi” versus “Agulture Single” dummy.

The potential endogeneity bias of the labor categmder consideration (see footnote 23) is

here solved thanks to the simultaneous estimatidnree-least squares.

One can first note that the inverse Mills ratichexe significant, emphasizing the selection
issue bias coming from the decision to excludenitre agricultural sector from the sample of
active household-heads.

The isolation variable has a positive and significanpact on the probability a farmer
household-head diversifies his activity. This supgpaohe argument of an autarky behavior:
isolated households tend to diversify their aggivd fit their own demand. However the main
result is the non significant impact of the “Agiicie Multi” dummy on the level of
consumption expenditures. The diversificaffostatus of a household-head primary involved
in agriculture thus implies no differences for t@sumption expenditures of the household.
As a consequence access to a tarred road as natimpathe consumption level of the

households whose heads are primarily involved ricaljure.

This is a very important finding as it highlightsetvery pessimistic situation of farmers in
Cameroon for which this sector truly constitutgsoaerty trap. This result is in line with the

study by Beegle, De Weerdt and Dercon (2008) onzdiaia. They show that staying in

agriculture is associated with lower growth thantieg the sector. So the only way to

increase the level of consumption for farming htnodes seems to be a diversification outside
agriculture.

These results are of major importance in termsotityp recommendations. Road investment

in areas where non-farming activities cannot beeltged is useless as long as the main

2 However one should note that we are unable toifgehe nature of the secondary activity. Consedjygart of the multi-active

household-heads may actually be involved in a stangrfarming activity.
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activity remains agriculture. Indeed as plot siz€ameroon is limited on average to less than
one hectare (Raballand et al., 2009), a farmeaissport requirement is usually minimal and
does not necessarily involve massive investmentgfiastructure because most farmers
cannot fully load a truck (and pay for this seryicand, even if productivity would
significantly be higher, the production thresholduld not be reached by most individual

farmers.
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Table 6: Simultaneous Estimates, “Agriculture Multis “Agriculture Single™)

Dependant variable: Welfare Ratio

Dependant variable : Household-HH Agr Multi

Size -0.063 Size 0.009
(0.004)** (0.004)*
Number above age 60 -0.011 Number above age 60 0.045
(0.034) (0.036)
HH-head Couple without children (D) 0.254 HH-head Couple without children (D) 0.024
(0.036)** (0.038)
HH-head single parent with children (D) -0.092 HH-head single parent with children (D) -0.034
(0.037)* (0.045)
HH-head single people (D) 0.113 HH-head single people (D) -0.087
(0.054)* (0.060)
Average level of education 0.083
in the household (0.015)** | Time to the nearest tarred road 0.109
(0.039)**
Male-headed household (D) 0.008
Dummy, HH-head agriculture multi-active 0.235 (0.047)
(0.142) | Age 0.003
Time to the nearest primary school 0.017 (0.002)
(0.022) | Primary instruction (D) -0.117
Time to the nearest health center -0.000 (0.038)**
(0.019) | Secondary (1st cycle) instruction (D) -0.240
Time to the nearest food market -0.017 (0.080)**
(0.016) | Secondary (2nd cycle) instruction (D) -0.648
Part of people affected by malaria -0.354 (0.179)**
in the cluster (0.176)* | Tertiary education (D) -1.015
Average level of education 0.117 (0.272)**
in the cluster (0.039)**
Rural Forest 0.275 Rural Forest 1.572
(0.205) (0.425)**
Rural Savannah -0.075 Rural Savannah 1.232
(0.080) (0.322)**
Rural High Plateaux -0.195 Rural High Plateaux 0.837
(0.080)* (0.197)**
Constant -0.109 Constant -2.534
(0.233) (0.832)**
Mills 1.008
(0.258)**
Observations 1855 [ Observations 1855
R Squared 0.3547 [R Squared 0.1501
RMSE 0.431 |RMSE 0.445

(robust se); *: p<5%; **: p<1%
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6. Main Policy Implications

Rural Africa is usually characterized by semi-sstesice, low-input, low-productivity
systems. Lukanu et al. (2007) gives the examplethef southern Niassa province of
Mozambique and explains that most smallholders giwerity to cultivating food crops for
consumption and what is left over is used to catBvcash crops. Therefore, for most
households involved in agriculture, a better acdes®ads could still leave them in a poor
condition because they do not have the necessdgnanents (land, skills, labor) to increase
production and surplus. There is probably a thriekéffect for roads in low economic density
regions and therefore we question the possible ¢nmd rural roads on economic
development and poverty reduction (Raballand €2G09).

Our results underline that it is of the utmost imance that roads investments are planned in
locations where non-farming activities can be depetl. As Beegle, De Weerdt and Dercon
(2008) underline “how to deliver poverty reductibthe main engine of growth appears to be
elsewhere”. It is indeed now increasingly documerbtat non-farming incomes (rather than
farming) have a major impact on poverty reducti@ar(et et al. (2001)). A particular
example for Cameroon is the work of Gockowski et(2004). They show that horticulture
provides a pathway for intensification among sn@ders in southern Cameroon driven by

growth in urban market demand and high relativegsi

The implication for roads planning is that a oneesfits all approach is not effective in

addressing the problems of all regions of all Adnccountries. Government and donors
probably need to adapt an approach that suppliesafipropriate road for a rural area,
realizing that a large main road may not be reguaed should take more into account the
economic potential of the region and do not preelticat roads investment has a quasi-

automatic impact on poverty reduction.

7. Conclusion

This paper questions main development actors’ bigleg improved road access automatically
leads to poverty reduction. This faith in a certpoverty reduction impact of roads already
drived the previous massive investments in trartspérastructure in Africa but the promised

results had not been reached.
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Contrary to the plethora of empirical studies tdaectly model poverty as a function of
isolation, we found that road access has no dinggact on the consumption expenditures of
Cameroonian households when we control for theouarchannels identified by the literature.
However an indirect significant (but small) effeies through the labor activities channel,
which is the main driver for poverty reduction aating to our results. These first-step results
made it clear that it is not road availabiliper sethat helps to reduce poverty, but the
opportunities opened by roads, more specificaljotaopportunities. The impact of road
access remains significant on the sub-sample ofsdfmid-heads mainly involved in
agriculture. Our assumption of a heterogeneous éimpaisolation on the different labor

activities we defined has been validated by a deapalysis.

The simultaneous estimate of consumption expereditand the probability for a household-
head to be active reveals a quite surprising effeobad access. Isolation is found to increase
the probability to be active. On the contrary, ratere on this specific topic expects and
shows that improved road access entails more jportynities (Jacobs and Greaves, 2003;
Fan, 2004). We explain our counter-intuitive resdtthe consequence of three facts. Firstly,
considering both unemployed and inactive peopleem@mpassed in the reference group,
our variable may not be a right proxy for employmepportunities. Secondly, activity in
Africa often consists in underemployment and ladk safficient revenues rather than
conventional unemployment. Finally a large part tbEé activity category consists in

agriculture activities on which isolation has aipes and significant impact (Table 5).

The simultaneous estimate presented in Table S5ligide the negative impact of an

involvement in the farming sector on the level @hsumption expenditures. They also
demonstrate that isolation from a tarred road dud from markets and trade opportunities
has a significant and positive impact on the prditglio get involved in farming activities.

Agriculture thus acts as a poverty trap for Camei@mo households and the lack of a
developed and dense road network keeps them captthat sector. These results are in line
with the argument of a beneficial impact of imprdvead access on the opportunity to
diversify outside the farming sector. Although wangot use similar methodologies as in
Lanjouw et al (2001), Smith et al (2001) or Mu arath de Walle (2007), our results in the

Cameroonian context confirm their own findings T@nzania, Uganda and Vietnam.
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Our last estimates exhibit a non significant effettthe diversification status of farmers
household-heads, while this effect was positive sigdificant in the last column of Table 3.
The use of this binary variable in Table 3 may bendged by the endogeneity of the multi-
activity status but the simultaneous estimate sofee that issue. Households headed by a
multi-active farmer exhibit no significant differein their consumption level compared to a
single-active farmer. On the contrary isolation Ipasitive impact on the probability that
these household-heads diversify their activity,clihiefers to the autarky argument presented
in the literature review. However we cannot idgntife secondary sector and we believe that
in general these activities remain in the farmiegtsr, which could explain our result of a

non significant impact on the consumption level.

These results emphasize that investing uniformtydads in Africa is likely to have a lower
impact on poverty than expected. Indeed the cumelatbon significant impact of road access
on consumption through the probability to be a mwadtive farmer (Table 6) and the
significant impact through the non farming sectbalfle 5) highlight that priority should be
given to locations where the development of nomfag activities is possible. If such
activities cannot be extended, one may expect anahd more delayed impact of road
access on poverty through its effect on migrat®eegle, De Weerdt and Dercon (2008) find
that migration to more connected areas is associatgh higher consumption growth.
Fafchamps and Schilpi (2008) show that a betteesscof paved roads in source regions
reduces migration. However the availability of reahd thus to other areas that may be more
connected may induce more internal migration in fbem of seasonal or temporary

migration. The interaltion between road accessmaigglation has still to be studied in depth.

Finally, the question of roads investments as &aieft reduction poverty tool also requires a
discussion on their governance capacities. In mfdnigan countries roads are built not for
economic reasons but rather for political allegeartdence road investments apart from high

risks of embezzlement are not aimed to reduce paver
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Appendix

Table 8: Summary Statistics

Obs Mean Std. Dev. Min Max

Welfare Ratio 10991 4867298 7136692 -2.425216 4.621913

Household's size and composition
Size 10991 5.134929 3.518971 1 38
Number above age 60 10991 2551178 .5485235 0 6
Dummy, HH-head in Couple with children# 10991 .5549995 4969885 0 1
Dummy, HH-head in Couple without children 10991 1140024 .3178286 0 1
Dummy, HH-headsingle parent with children 10991 .149304 .3564041 0 1
Dummy, HH-head single people 10991 1815121 .3854595 0 1

Household's Characteristics

Average level of education 8727 2.670905 1.317237 1 7

Time to reach the nearest tarred road 10319 2111728 4081593 0 13.36667

Household-Head's Characteristics
Dummy , Male-headed household 10991 1.243927 4294687 1 2
Age 10991 42.92412 15.06109 13 99
Dummy, No instruction A 10991 2685834 4432429 0 1
Dummy, Primary instruction 10991 314894 4644948 0 1
Dummy, Secondary (1st cycle) instruction 10706 .1857837 .3889502 0 1
Dummy, Secondary (2nd cycle) instruction 10803 1130242 .316637 0 1
Dummy, Tertiary education 10991 .0791557 .2699939 0 1

Channels controls
Dummy, HH-head active 10875 8650115 341727 0 1
Dummy, HH-head agriculture 9407 4090571 491686 0 1
Dummy, multi-active 9367 2618768 4396794 0 1
Dummy, HH-head agriculture multi-active 3838 .338197 4731576 0 1
Time to reach the nearest primary school 10906 3267467 4174181 0 8.683333
Time to reach the nearest health center 9889 4474045 6141364 0 8.366667
Time to reach the nearest food market 10954 4039985 .6246352 0 8.333333
Regional Characteristics
Share of people affected by malaria 10991 2.785574 9441693 1.017241 6.555555
Average level of education 9158 1101484 .0861446 0 44
Dummy, Urban# 10991 4525521 4977662 0 1
Dummy, Rural Forest 10991 .1497589 .3568512 0 1
Dummy, Rural Savannah 10991 1865162 .3895404 0 1
Dummy, Rural High Plateaux 10991 2111728 4081593 0 1
Instrumental Variables

Tarred Road Density 10991 .0136201 .0075429 .0007403 .0293937
"Gendarmerie" Density 10991 .000199 .0001423 .0000275 .0005046

A: Reference Group
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