EFFECTS OF CUSTOMSUNION TARIFFSON DOMESTIC
RICE COMPETITIVENESS: THE CASE OF IRRIGATED
RICE IN NIGER

By

Touré Ali Abdourahmane

Submitted in fulfillment of the requirements foetdegree of
PhD

in the
Department of Agricultural Economics
Faculty of Natural and Agricultural Sciences
University of the Free State,
Bloemfontein,
South Africa

Promotor:
Professor Jan Groenewald
Co-Promotor
Dr Bennie Grove
02 August 2010



DECLARATION

| declare that the thesis hereby submitted by mén PhD degree in Agricultural
Economics at the University of the Free State isommp independent work and that |
have not previously submitted the same work fouaifjcation in another
University/faculty. Moreover, | concede copyrightthe University of the Free State.

Touré Ali Abdourahmane
02 August 2010



ACKNOWLEDGEMENTS

| would like to express my sincere and deep apatieci to Professor Jan Groenewald,
my promotor for the intellectual leadership, supporotivation, and overall guidance of
this work. | would like to thank him also for allishencouragement and patience
throughout the entire course of my study. Dr. Ben@rove, my co-promotor has
provided me with very rich intellectual guidanceisl domments and suggestions have

substantially contributed to improving the quabifythe research.

Several other staff of the department and Inteonati Office have provided me with
continuous assistance, making sure that my acadewk is going perfectly. 1 would
like to mention particularly Mrs. Annely Minnaar wialways assisted me in all academic
matters from beginning to the end with great prsifasalism, understanding, and

patience. You all deserve special thanks for theiaidtrative support you provided.

| am very grateful to AfricaRice management for \pdong me with the necessary
support and assistance to fulfill my programme sTd¢onstitutes indeed a clear signal of
their understanding that enhanced skills and neswledge can have a real added value
in our daily work activities. Special thanks to tB&ector General of AfricaRice, Dr
Papa Abdoulaye Seck, who has made possible thellemtcecapacity building
opportunities, open for all interested general supptaff (GSS) of Africa Rice Centre
(AfricaRice). Thanks and appreciation to Dr Sam&elce-Oliver, advisor to the
Director General of AfricaRice for his encouragetremd support. Dr Marco Wopereis,
Deputy Director General — Research and Dr Aliougd& impact assessment economist
and Programme 4 leader, have made possible thertapfip to conduct the research
using some of the data of the Centre and their geséarch facilities. | thank them very
much for these opportunities provided to me. | wlolike also to express my sincere
gratitude to Professor Keya Shellemiah for thergjreupport while he was the Assistant

Director General of Research and Development oCAfRice Center (AfricaRice).



My deep and sincere appreciation to all my collesgof Programme 4: Policy and
Impact of AfricaRice, for their support; in partlay, | would like to say many thanks to
Dr lbrahim Bamba. | have benefited from the suppoid encouragement of many other
colleagues and friends at AfricaRice. | wish toregs to them all my profound gratitude.
Special thanks also to my brothers and sistersvarst importantly to our elderly parents
for their continuous prayers. Professor Ibrahim Aburé, Saeed Ahmad Ali, and

Hassane Ali Touré provided me with tremendous msupport.

The research would not have been possible withoeitunconditional love, patience,
support, and prayers of my wife (Hadjo) and chitdfelakima, Amina, Ali Touré junior,

and Asma). Throughout the entire programme, theyehaeen there providing the
necessary care, motivation, and strength. | willendorget late Mahaman Moussa who

was a good friend of mine. This work is entirelylated to them.
We thank God the Almighty for His Guidance, Asssi, and Protection!
Touré Ali Abdourahmane

Africa Rice Centre (AfricaRice), Cotonou, Benin
02 August 2010.



EFFECTS OF CUSTOMSUNION TARIFFSON DOMESTIC
RICE COMPETITIVENESS: THE CASE OF IRRIGATED
RICE IN NIGER

by
Touré Ali Abdourahmane

Degree: PhD

Department: Agricultural Economics
Promotor: Professor Jan Groenewald
Co-Promotor: Professor Bennie Grove

ABSTRACT

Niger’s irrigated rice production system was eviddawithin the context of the country’s
common external tariff regime. The effects of tleenmon external tariff (CET) on the
performance of the irrigated rice production systeene evaluated at various comparison
points where local rice enters into competitionhwrihported rice and by considering the
main rice marketing systems (retail and wholesalekats). These comparisons were made
taking into account the various brands of imponted that are commercialised in the
country. The results of the policy analysis maf@AM) base scenario for the irrigated rice
system under the CET show that the system is dggne@mpetitive (positive private
profitability) and has potential for growth (pogdi economic profitability). These results
are disaggregated by type of rice quality, typeic# market (retail or wholesale) and by

two points of comparison (Niamey and Tillabery).

At both points of comparison, the PAM indicator®whpositive financial profitability,

indicating that the system is generally competitarel that operators are making some
financial gains. Moreover, the irrigated rice protlon enterprise reveals positive
economic profitability for both retailers and whedéers. Therefore, as an economic
activity, it generates net positive income for tiaional economy per unit of land devoted
to this activity. It can be maintained that desfie fact that the inputs used in irrigated rice

production are affected by the various common agtdariff (CET) measures, the activity



still performs to a level that permits the vari@acors to earn some positive income and
sustain their businesses. Despite its competitssenad efficiency, however, irrigated rice

production still performs below potential becaudadks certain additional incentives.

To investigate this issue, various sensitivity geeé were performed, using single factors
as well as simultaneous changes in several facldiese sensitivity analyses were
performed in order to diagnose the effects of fbsgiolicy changes on elements such as
financial and social profitability, production inteses, and protection coefficients. The
sensitivity analyses show that private and sodiafitg, ceteris paribus are sensitive to
improvements in technological factors such as feawel productivity and post-harvest
techniques that enhance the milling conversion aitgpaddy into milled rice. The
incentives and protection coefficients are alsontbwio be sensitive to possible policy
changes. Furthermore, private and social profitgjuding incentives and protection
coefficients, are sensitive to changes in econdatiors relating to the reduction of import
duties on inputs, as well as to increases in im@oties on imported rice and changes in
exchange rates.

Niger’s irrigated rice system generally performdiwader the CET regime, but because
certain resources are diverted away from it, thetesy is in fact being taxed. There is a
need to provide greater incentives to everyonevedm the system, in the form of
technological improvements (farm-level productivityprovement and post-harvest quality
enhancement). Greater incentives should also bengiv terms of improving marketing
channels, especially retail marketing, where atgneanber of women rice traders are

active. More research needs to be conducted oagpect.

Key words: Private profits, social/economic profits, incees, protection coefficients, net
policy transfer, revenues, costs, comparative adgen trade policy, competitiveness,

irrigated rice, Niger, irrigation management transf
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CHAPTER 1: INTRODUCTION

1.1 Background

As a response to the chronic food deficit engerttibseerratic rainfall and poor rainfed
agricultural production, Niger, a semi-arid Sahel@ountry, put in place a strategy to
develop its irrigated agriculture. Contributionrtational food security, securing adequate
rural employment and income generation has sinea tonstituted the backbone of
various endeavours undertaken by the Nigerien idecimakers to develop the irrigated
agriculture sub-sector. This strategy consistshoéd main components: investments in
irrigation infrastructure development; developmenhinstitutions in charge of providing
technical assistance and support services to farraed general agricultural policy relating
to irrigated agriculture, namely rice. The devetgmt of modern irrigation infrastructure
(called irrigated perimeters) which supplies thagjuotality of the domestically produced
rice in Niger, has essentially constituted the prifoundations of public investments
devoted to the development of irrigated agricultie facilitate the gradual development
of the ricefiliere (rice sector), a series of accompanying measures algo put in place at
an early stage of the construction of these ricelyection facilities, and these involved the
creation of three public services: ONAHA (Officatidnal des Amenagements Hydro-
Agricoles), which is the national agency for theimtenance of the public irrigated
schemes and in charge of providing technical assistto the rice farmers, RINI (Riz du
Niger), a modern, large-capacity rice mill, and & (Centrale d’Approvisionnement),
which is the national central store for agricultumaputs and equipment. Different
institutional arrangements exist between theseipgkrvice bodies. The primary aim of
these arrangements is to help rice farmers to pmdurocess, and market their rice. In this
framework, the enhancement of the irrigated agucelsub-sector was initially thought to

be the central engine for promoting rural commasitiivelihoods.

The irrigated rice infrastructures are mostly ledain the Niger River valley of western
Niger. There are more than 39 irrigated schenaygahe Niger River valley, totalling an
estimated developed land of 8,424 ha mostly usedide production. However, for the

country as a whole the total number of irrigatetdesees is 50, with 12,934.7 ha of



developed land of which 8,706.7 ha are devotedigated rice and 4,228 ha to vegetables.
In most irrigated rice schemes, the cropping intgns almost 200 %, which means two
cropping seasons per year: dry season and wetnseagpping. Average irrigated rice
yield is estimated at 4.5 tons/ha, while total padde production averages 60,000 to
70,000 tonnes per year representing an added wélowre than 6.6 billion FCFA, i.e.
over 12.5 million US dollars (Moussa, 2004). Atithearly stage of operations, the
irrigation infrastructures were managed by publerviEe bodies or parastatals that
provided technical assistance to the water usexscedions (cooperatives), who were not
quite familiar with the rules and requirements reedor the system to become fully
operational. Secondly, before the implementatiothefstructural adjustment programmes,
the production activities in these facilities wesgbsidised (particularly inputs such as
fertilisers, pesticides, and credit). The essepigat of the activities in irrigated agriculture
in Niger involves small-scale rural producers watt average irrigated plot size varying
between 0.25 ha and 0.33 ha. Enhancing the predyctf these activities can
significantly improve the livelihoods of these nucammunities. Hundertmark and Touré
(2003) stated that institutional arrangements &edquality of support service provisions
are important issues associated with the systeforp@nce analysis. Performance can be
assessed in various domains (agronomic, finarmaagurce use, institutional, etc.) and at
different times. This enables verification of thegcee to which targets and objectives are
being realised (Abernatlet al, 2000).

The management of the irrigated rice perimetershimm Sahelian countries is done
collectively by cooperatives. The cooperative playskey role in input delivery and
facilitates rice commercialisation by negotiatingthwprivate businesses or financial
institutions for credit provision. The cooperatige systems’ management bodies assist
farmers or groups of farmers with the distribut@ninputs, mostly fertiliser, herbicides,
pesticides, and with rice marketing. Inputs arerithisted to farmers on a seasonal loan
basis, generally to be reimbursed after one crgpgpaason but in a number of cases loans
are carried over to other seasons (due to laclagingnts). With regard to seed, the seed
multiplication farm of Saguia (located in Niamewpgplies foundation seeds to all irrigated

rice schemes of the Niger River valley. This farsnoperated by a cooperative (an



association of farmers) in collaboration with ONAH®ffice National des Amenagements
Hydro-Agricoles). Water distribution is also matieough a management committee that is

also in charge of the operation and maintenantieedfiydraulic infrastructure.

The operations of the rice irrigation facilitieciimde not only the task of providing water

distribution from the main water source to the farsh plots (via primary, secondary and
even tertiary canals) but also the conduct of sactigities in accordance with the cropping
calendar. Other important support services inchlelevery of inputs (fertilisers, pesticides,

and herbicides), paddy/milled rice commercialigatiwwater users’ fees collection and other
loan recovery. This highlights the first performanelated issue: the complexity of the
tasks to be executed by the management body.

The second performance related issue is that tecteristics of the irrigated rice systems
within the country differ in terms of the area ahtl under production, the number of
producers, the cropping calendar and the qualitysugdport service providers, among
others. This therefore constitutes the first lagedifferentiation materialised by Niger's

specific macro-economic situation, its agricultuplicy, and its related rice sector
development policy. This study therefore intendsaatalyse the performance of Niger's
irrigated rice production system within the largarmacro-economic setting.

The village communities are the primary benefieiamf irrigated rice production, and the
land used for this purpose becomes common progesty which they derive their
livelihood. Another layer of performance-relatesiuss thus encompasses the fact that this
common property requires common agreement forpeyation, maintenance, repairs or
rehabilitation. In sum, irrigated rice schemesarblic utilities and as such need to be fully
efficient in order to generate sufficient benefis the communities that are the primary
users. Collective action is now seen to be crucialmany aspects of agricultural
production, natural resource management, and rdealelopment programmes in
developing countries, and there is a need for resBean factors that encourage and sustain

such cooperation among the various agents (Meibzeket al.,2004).



In the case of irrigated rice schemes, some desisioe taken at the level of the scheme
and associated communities and these concern ntbstlpnanagement of the schemes’
operations, the inputs delivery systems, varioassactions and negotiations with private
dealers or credit institutions, and rice commeisagion. These decisions are taken through
the cooperatives in relation to the various assiocia of the village to which it adheres.
Other decisions that relate to the households conitee execution of field operations,
disposal of the production and payment of loanshe €nd result of these household
decision making processes are the final resul@irmdd in normal years in terms of yields,

net operating revenues and proportion of productad to the market.

In conclusion, the country’s specific macro-polstting, agricultural policy and related
rice sector policy, the agro ecology and physibalracteristics of the irrigated systems, the
micro level (village or community level) institutial and organisational conditions, and the
household level situation all form the complex ggliinstitutional and organisational
setting in which the irrigated rice systems operdieis complexity in dealing with
collective action is reported by Meinzen-Diekal (2004).

1.2 Problem Statement

Because they are engaged in a capital-intensiterayproducers of irrigated rice need to
make efficient use of their resources and gena@ige income by marketing their goods.
In other words, these small-scale producers nedd\ve some linkage with the markets in
order to fulfill their functions of income generai activity and food security. More effort
therefore needs to be made to create an effidigatwith the markets. In the past, with
problems of internal organisation and social copfiexacerbated by an inefficient system
of commercialising their product, the rice coopees started facing problems in dealing
with the daily management requirements of theigation facilities from water distribution
to input delivery and water users’ fees collectidhe fact is that, although they were
initially thought to be an engine for promotingeiproduction activities and a source of
income for rural families, Niger’s irrigated ricelemes have in a number of cases failed to
give the expected results.



In this part of the world, rice has always beerommodity that has attracted substantial
attention from both government officials and subt@estakeholders (producers, producer
associations, rice traders and millers, businesses,decision makers). Several national
workshops, stakeholders meetings and donor conmonegireviews of the sub-sector have
been made, trying to provide answers on how toritatée to improving the performance
of the sector. Among the various constraints thatehbeen highlighted is the low
competitiveness of locally produced rice compacediported rice. Imported rice is said to
compete with local rice for many reasons, includmg tariffs applied. Tariffs levels are
judged to be insufficiently high to prevent entnya the country of cheap imported rice. In
fact, with the liberalisation of markets, consumeet access to cheap rice markets
originating mostly from Asian countries, accelergtithe trend in rice imports and
providing alternatives to rice consumers in teriinhe quality of rice (brands, whole grain,
and broken grain). Between 1991 and 2000, millee imports into Niger grew by 81 %
compared to an increase of 1.76 % for West Afrisaaavhole (WARDA, 2008). This
shows the great increase in demand for rice. Insttmee period, however, Niger's local
paddy rice production decreased by 2.49 %.

The real picture is that general policy prescripgioelating to the rice sector have evolved
over time. To date, the most important of thes¢he application of the West Africa
Economic and Monetary Union (WAEMU) common extenaaiffs. Niger is a member of
the West African Economic Union (WAEMU) known undsr French acronym UEMOA.
The West African Economic and Monetary Union (WAEMMas created in 1994 and is
located in Ouagadougou, Burkina Faso. Its membentdes are Benin, Burkina Faso,
Cote d'lvoire, Guinea-Bissau, Mali, Niger, Senegia#l Togo. After the devaluation of the
CFA! Franc (FCFA) in 1994, emphasis was put on souncrgeaonomic management
(World Bank, 2006). In 2000, a customs union wdal#ished, with a common external
tariff (CET). This was followed by the establishhen January 2001 of a common

agricultural policy.

! the CFA Franc (Fcfa) stands for Communauté Financiere Aftricaine (or African Financial Community). It is the curtency
used by several Francophone countries in West and Central Africa.



The customs duties applied by these countriescaneufated within the framework of the
common external tariff (CET). This entailed a sah#al reduction in border tariffs (FAO,
2003a). Under the CET, milled rice imports fromrdhcountries are subject to a 10 %
import duty and various fees of 2 % (statistical &ad solidarity tax). UEMOA common
external tariffs and other duties are applicabléhto CIF value. Irrigated rice production
makes use of various inputs — both traded and maaled inputs. The CET prescription
contains other tariffs that relate to these tradigouts employed in domestic rice
production. Hence, one policy measure of intereshé CET or common external tariff
implemented in the UEMOA countries and assessnfets isnpact on the competitiveness
of the rice sector (and irrigated rice in particuldhis has become a priority, especially
due to the fact that there is a contention thatdiver border tariffs have contributed to the
import of cheap milled rice which competes withdlbg produced rice. The major part of
the locally produced rice comes from the irrigated perimeters. With the pursuit of food
security goals and the use of rice as a comporfehisostrategy, it is imperative to shed
light on how the dominant rice production systerspmnds to overall macro policy
changes. In other words, given the implementatibrthe external common tariff, a

fundamental question of interest is how competitieeirrigated rice sub-sector is.

One main objective of this research is to contaltot shedding light on this debate of the
level of CET and farmers’/producers’ inability take advantage of market opportunities.
The study aims at determining clearly the effedtshe custom union’s tariffs on the

competitiveness of irrigated rice production in &igand the economic incentives that

benefit rice producers.
1.3 Objectives

The general objective of the study was to asses®fflect of the custom union’s tariffs
(CET) policy measure on the performance of thgated rice sub-sector in Niger. Specific

objectives include:

1. Assess the effect of CET on the competitivenedbefrrigated rice sub-sector

with the policy analysis matrix;



2. Estimate the indicators of policy effects and th@iplications for national rice
research and development;

3. Review the comparative advantage of the sub-seactafation to national food
policy strategy; and

4. Evaluate the policy implications for regional ricade perspectives.

1.4 Motivation

The competitiveness of an activity determines wérethr not it can attract workers and
other resources and this is therefore most usefupifedicting whether or not new firms
would engage in the activity (Masters 2003). In ¢herent case, it determines whether or
not the irrigated rice sub-sector is profitable the actors (rice farmers and other

businesses involved) and what the prospects aredi@ased production and productivity.

Masters (2003) pointed out that recent decades Baea dramatic improvements in
economic modelling and policy analysis; with iniegly detailed data and increasingly
sophisticated model structures, economists haveloj@d increasingly precise analyses of
a wide range of phenomena. The development of stqdtied models to evaluate trade-
related policies implies an urgent need to quantig/potential impact of these policies at
national, regional, and international levels. Timplementation of trade-related policies or
trade liberalisation agreements can have wide-ngngiffects on the economy, the
environment and society (UNEP, 2001). The agricaltsector is a good example. As the
world moves to the tune of globalisation, countrfase the reality of having their
economies impacted by the world economy. Dependimghe level of the country’s
agricultural sector development, the potential iotpagenerated through market
liberalisation could be less or more important.iédrhas been a major growth market for
rice in the past decade, absorbing some 28 % dtiw@de in 2000-2002; the rice inflow
to the region was also facilitated by the openonésise markets (FAO, 2003a).

Defining and understanding trade-related policiad ¢heir impact on the agricultural
sector is a must, especially for the developingldyonot only in order to take full
advantage of the gains from trade but also to igate potential negative impacts. In fact,

understanding the transmission channel of a pokfyrm is an important element in the



approach for impact analysis (Paternostro and Bsd@002). These authors highlight the
fact that the impact may be transmitted througlouarindicators, such as employment and
wages, prices (production, consumption), accesgtms and services, assets (physical,
natural, financial, human, and social), and trasstend taxes. However, an adequate
representation of policy instruments is essentiaapplied trade models, with tariffs and
guantitative restrictions such as quotas consiutivo important types of trade policy
instruments (Tongereet al., 2000). With market liberalisation, conditions as&durable
for price transmission, which in turn impacts orthbproducers and consumers of goods
and services that are subject to trade. The saatiéyrapplies in the case of agricultural

commodities, especially the case of rice, whicinisnternationally traded good.

Apart from this regional policy measure, to whidfe tcountry adheres for economic
integration purposes, the question as to how haldefice demand and local rice
commercialisation behaves in the context of thigketaliberalisation is also of great

interest. Specific research questions to be adehlem® the following:

* With the application of the common external tatifbw does the irrigated rice
sub-sector perform in terms of private and econangentives?

* Under the CET regime, has the comparative advarttbigegated rice production
improved? Or if not, what happened to it?

« What are rice producers’ responses regarding timeseo-economic changes?

* What are the policy implications for rice reseaactl development?

1.5 Research Methodology

To assess the potential impact of the common exdtéanff (CET) policy measure on the
performance of the irrigated rice sub-sector nexdgsmplies some interrelation between
the micro and macro levels within the sub-sectbisTs because most of the actors of the
filiere (rice sector) would be affected. The policy analysatrix (PAM) constitutes a
useful analytical tool to analyse the impact of tpelicy measure related to the

implementation of the common external tariff on pegformance of the irrigated rice sub-



sector. The policy analysis matrix is a productwd accounting identities. One defines
profitability as the difference between revenued ansts and the other measures the
effects of divergences (distorting policies and kearfailures) as the difference between
observed parameters and parameters that would iextist divergences were removed
(Monke and Pearson, 1989). According to Yao (199Wg primary objective of
constructing a Policy Analysis Matrix is to derigefew important policy parameters for
policy analysis. The PAM methodology enables themmatation of costs (traded and non-
traded goods), revenues at market and referencesprihe computation of profits can
similarly be done. On the basis of these resutiportant policy indicators can be derived
relating to private profitability, social profitdity, protection coefficients, and policy
divergences. PAM as an analytical tool has beed hgeAfrica Rice Centre (AfricaRice)
ex WARDA/ADRAO to help the national agriculturalsesarch and extension partners to
better assess the impact of the various econonliciggoon the agricultural sector in
general and the rice sub-sector in particular (Rhotg 1998). From 1995 to 1998, PAM
analyses were conducted in Nigeria, Sierra Leomme@al, and Mali; some training
sessions were conducted in Ivory Coast, Senegalyiat (Lancon, 2001b).

A template was developed to allow easy computatibrike various policy indicators, the
private and economic incentives (Randolph, 1998gséhted in an Excel spreadsheet
format, the PAM template is made up of four diffarbudgetary components: farm-level
crop budgets, budgets for collection of paddy ricen farm to place of processing,
processing enterprise budgets, and transport frarkehto commercialisation budgets.
Thus, a holistic approach (chain analysis) was ueedssess the impact at the various

levels.

1.6 Data Used

The rice policy and market development unit of Afaca Rice Centre (AfricaRice) ex
WARDA/ADRAO contributed to the collection of riceath and information through its
multi-country policy study, conducted in collabaoat with national partners in countries
such as Niger, Mali, Burkina Faso, and Nigeriaoinfation in this database was used for
the processed data and information in the Policglysis Matrix (PAM) with regards to

data and information from Niger. The data and imi@tion were collected in the Niger



River valley of western Niger in some selectedyated rice schemes in collaboration with
the department of rural economy of Niamey Univgrsit field visit was made in Niger
from 26 February to 4 March 2007 to finalize thedgtimplementation with our principal
partner in Niger, Dr Koré Harouna of Niamey Univigr&nd participate in the launching
of the field data collection in some of the seldcs#tes. By November 2007, the data
collection was completed. Data entry and analysigdesl early 2008. Additional data and
information collected through previous studies kgrious development projects (for
example, PAFRIZ) were also used. The basic infaonateeded for compiling a PAM are
yields, input requirements, and the market pricesnputs and outputs (Monke and
Pearson, 1989; Yao, 1997). The data of transpontatdst, processing cost, storage cost,
port charges, production/input subsidies, and itgquort tariffs are also required to
derive the social prices.

1.7 Outline of the Thesis

After discussing the main issues of interest irs tintroduction (Chapter 1), Chapter 2
discusses general research work on rice policyldprent and the competitiveness of rice
production in West Africa with a particular focus Bliger, as well as the related research
methodologies. Next, the study makes an in-deptfewe of the general literature and
theoretical frameworks for assessing the comparaiwantage and competitiveness of
farming systems and agribusiness, focusing paatigulon customs tariffs and other
measures that distort agricultural trade (ChapteCBapter 4 considers the relevance of the
policy analysis matrix (PAM) as an adequate toadose the purposes of this study. This
is followed by Chapter 5, which models the irrighteéce system in Niger using the
methodology of the policy analysis matrix. Chaffiegives a detailed presentation of the
results of this analysis of Niger’s irrigated riegstem. Lastly, Chapter 7 summarises the
major findings of the research and proposes somenmmendations and the policy

implications of the research.
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CHAPTER 2: RICE POLICY DEVELOPMENT AND IRRIGATED
RICE PRODUCTION IN WEST AFRICA

2.1 Introduction

From the 1950s through the 1970s, massive invessnelirrigation development led to a
substantial expansion in the area of irrigated cagitiral land throughout the world
(Svendsen and Vermillion, 1994). These efforts me@ irrigation infrastructure
development and many research projects to ideotifstraints hindering the performance
of irrigated perimeters and to identify ways to noye this performance. A large number
of donor commissioned reviews and studies were @sducted. The irrigated perimeters
benefited from technical assistance, support sesvprovision, and training and capacity
building. From an international perspective, doagencies and international agricultural
research centres have played pivotal roles in giogi a better understanding the
operations, functions, rules, and performance atdrs of irrigated perimeters in which
West African irrigated rice is produced. The rofdayed by these organisations have
facilitated not only a better understanding of finections and performance indicators of
irrigated agriculture, but have also shed light mated policy and institutional
frameworks. In addition to this, a large numbeiro§ated rice sector studies have been
conducted in West Africa by country specific pragraes, donor funded development
projects, bilateral cooperation agencies, the WBHdK, etc. Apart from these studies and
research activities, seminars, workshops, and cemfes at both national and regional
levels have also been organised. One common felat@ethese endeavours relates to the
performance of irrigated rice in view of nationabél policy, public investment priorities,
economic efficiency, and water policy in generalhdVare these policy developments?
What are their end results? And how have theseipslimpacted on production incentives

and rice sector performances as a whole?
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These policy developments and irrigated rice coitipeniess analyses are made in relation
to irrigated rice growing conditions by taking inb@count three major factors: irrigated
rice production infrastructure development, poland institutional development, and the
performances of the irrigated rice perimetersthla chapter, we analyse the rationale for
the development of irrigated rice systems in WeBicA — with a special focus on the

Sahelian region — discuss their performance, aatyse the effectiveness of rice policies

that were aimed at raising the output of theseegystand the rice sector as a whole.

2.2 Rationale for Irrigated Rice Development

The irrigated rice production facilities were ded by countries in order to secure
agricultural production through adequate water Buyppontrol, and management. In
environments — as in the Sahel Region — charaeteby insufficient rainfall which makes
rainfed agriculture risky, irrigated agriculturecbenes a priority contingent upon the
availability of financial resources to build andintain irrigation infrastructure. There is no
doubt that irrigated systems have the potentigrtmluce the highest yields, and breeding
rice plants for these systems has useful spinfoffthe remaining lowlands with less than
complete water control (WARDA, 2002). In investimgirrigated agriculture, particularly
irrigated rice, governments and donor agencies ls@ieforth three major objectives:
contribution to food security, income generatiord afiversification, and rural labour
employment. The FAO (1996a) reports that irrigategticulture has made a major
contribution to food production and food securtiyoughout the world. According to the
same report, much of the impressive growth in agitical productivity over the last 50
years could not have been achieved without irggatiThis highlights the substantial
contribution of irrigated agriculture in world fo@ipply. This importance is shown by the
fact that irrigated agriculture is much more prdduc than rain-fed agriculture and
contributes nearly 40 % of world food production dn % of cultivated land (FAO,
1996b).

Several research studies have shown that incréasegbroduction in Asia was mainly the
result of the development of irrigation, accompdriyy the use of a combination of high

inputs and high yielding varieties, and which cimited to the realisation of the Green
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Revolution. As indicated by Byerleet al (1997), past growth in grain production in
irrigated areas of Asia has been achieved largglgdopting modern varieties (MVs) of
rice and wheat, accompanied by intensifying the eisenodem inputs and by heavy
investment in irrigation. Svendsen and Vermillioh994) averred that without the
expansion in irrigated area and intensified pradacin existing irrigated lands, the green
revolution could not have achieved the impact @ bg increasing the world’s food supply.
Water availability, control, and management alonendt constitute sufficient factors to
achieve the high gains in productivity levels aghek with the development of irrigated
agriculture. Additional technological packages needfollow; as reported by FASID

(2003), many African studies find that improved igtes (IVs) have recently become
available and adopted by farmers and if irrigai®available, significant yield gains tend
to be achieved.

The successes in Asian irrigated agriculture haveainly stimulated efforts to emulate it
in Sub-Saharan Africa and particularly in the Wikica region where governments also
embarked on the development of the sector. In $rieginstance, the development of
irrigation in the Senegal River basin has remaiaadajor goal of national governments
and has been supported by donor agencies ¢Dial, 1996). Haefeleet al (2002)
indicated that in the Senegal River valley, 70,0@0have been developed for irrigated
agriculture, of which 60,000 ha could be used imatety without major rehabilitation
costs. The policy and institutional developmentatirgg to irrigated rice production and
commercialisation in the West African region coualot be done without referring to the
Sahelian irrigated rice schemes and particularthéarrigated rice infrastructure located in
the Office du Niger (Mali), the Senegal River vgll&enegal), the Niger River valley, and
the irrigated rice schemes in Burkina Faso. Thdic®fdu Niger’ in Mali and the Senegal
River valley are the most important ones in termisthe actual irrigated land area
developed, the diversity of practices in terms odpcmanagement and rice product
commercialisation as materialised by the relatilegh degree of market participation by
producers.

13



Market participation highlights one important fupat that irrigated rice plays: rice
commercialisation is a means of livelihood creatsord improvement in the small rice
communities in the Niger River valley. Rice comnigisation involves all processes
undertaken by individuals or groups of producerbnio farm output to consumption. It is
simply defined as the activities undertaken in orgelink production to consumption
(Koré, 2004). These activities involve assemblyns$port, processing, storage and
distribution, constituting important channels of tralue chain development. Depending on
the commodity, the sequences of channels vary feomple to relatively complex,
rendering it imperative to select the approprigipraach to investigate the processes and

assess their effects on farmers’ livelihoods.

As stated by Pasteur (2001), policy analysis fastanable livelihoods consists — in
addition to investigating what policies — of attémfw understand the relationship between
policy and the livelihoods of poor people. The m&amnin which rice commercialisation is
conducted by producers and traders and understariden market characteristics (rice
market structure, typology of rice traders, typésiae products, consumers’ preferences)
become critical elements for this function to pitsylivelihood-improving and economic
development role in the region. This function imed several actors (both public and
private) and transactions, implying the use of stewel of financial resources (volumes of
rice sold or purchased, transport and storage ,cpsisessing, maintenance, and capital
costs) devoted to the irrigated rice enterprisausThhrough this process, conditions for
value addition are initiated. Success also dependseveral other factors, namely: how
efficient is this value addition process? What thie determining factors for successful
operation of rice commercialisation functions? Pt the decision by the producer to
commercialise part (or all) of his production, drest equally important element is the
production stage, constituting the basis or firgrmel of the process. This particular level
of the sector remains conditional on several necgstctors (irrigable land, labour,
finances, technology, water, fertilisers and otinputs, small farm tools and machinery,
support services, farmers’ know-how/managerial ciéya At this level, two elements
come into play: high output for a given level oputs (technical efficiency) and lower

costs of production (economic efficiency). A sedisrsegment of the chain (intermediary
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stage) that needs attention is the processing ddypace to milled rice. This segment
involves several important actors within the secide final stage, consumption, is also of
importance and this stage is directly linked to fivet three stages of production,
processing, and commercialisation. Value additibrelihood improvement, economic
development and food security are among the drigilsanents that guided the countries’

strategies to develop the irrigated rice perimatetse West African region.

2.3 Evolution of Irrigated Rice Production infrastructure Development

Looking back at the evolution of irrigated riceratructure development in West Africa
necessitates a review of the background to theli@aherigated rice context, which is
characterised by major critical issues involving following elements: the institutional
development processes of the facilities, the osgdimnal and management set up, and the
support systems in place (inputs delivery, waterises, technical assistance, training, and
rice commercialisation). Irrigated rice in the Sakeultivated on about 200,000 ha, with a
potential yield of 8-9 tons/ha; average farmerslds are significantly lower, at 4-5 tons/ha
(WARDA, 1995). The expansion of the irrigated rm®duction base was started by the
development of irrigated rice production infrastawe through important public
investments which were coupled with institutionalelopment processes. Investment in
irrigated agriculture by governments and aid agenbias been very substantial in recent
decades, and has been seen as an essential elerttentmodernisation” of agriculture.

These irrigation schemes have relied mainly onliabased farms (Bélierest al, 2002).

Since the early 1960s, West African countries ldexated particular attention to irrigation
activities and particularly to rice irrigation. Sal motives explain the development
phases of irrigated agriculture in West Africa, lugling rural employment, income
generation, food security purposes (Frastabl, 2001; Abernathyet al, 2000; IPTRID,

2004) and also the desire to reduce rice impoRIRID, 2004). Depending on the
countries’ strategies, these objectives presentesdifferences. In Burkina Faso, the
objectives of the government for the promotion migation are to achieve food self-
sufficiency, ensure a dependable supply of bagicwdtural products, stabilise the rural

population and avoid a rural exodus through jolatone and poverty alleviation (Dembele,
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1998). In Mali, the Office du Niger (ON), locatedthe heart of Mali and created in 1930,
is the oldest and largest irrigation scheme in Sabaran Africa and was initially created
to: 1) supply the French textile industry with agka share of its needs in cotton, and 2)
significantly contribute to food security for thehate Sahelian region with a modern and
commercial rice production system (World Bank, J)9@6fortunately, due to a number of
factors, the Office du Niger failed to meet alligesd objectives. As reported by World
Bank (1996), in 1982, fifty years after its creatidghe ON was far from meeting these
objectives. The reasons for the initial failure evexplained by viewing its development
process. At first, and up to the 1970s, the ON eatrolled by the state, but underwent
significant reform in the 1980s, including the @tigation of many functions previously
carried out by parastatals, and price liberalisafMariko et al, 2001). According to these
authors, the reforms implemented did not have minglact on productivity in the 1980s,
with yields remaining below 2.5 tons/ha, but in #890s efforts to restore the irrigation
infrastructure, coupled with macroeconomic reforsugh as market liberalisation, tax
reforms and the 1994 devaluation of the CFA fraticnulated productivity gains, with
average yields reaching 4 to 5 tons/ha and aggregatduction of paddy rice rising to
300,000 tonnes in 1999.

This successful rehabilitation of the ‘Office dugdr’ was also reported by World Bank
(1996). It was stated that the overall result of ttehabilitation was an impressive
turnaround between 1983 and 1994, which gave awgpaddy yields of 5 tons/ha that
compared favourably with the Green Revolution admeents in Asia. The factors of
success were twofold (World Bank, 1996): techniaatl institutional/economic. The
technical factors included water management (a$ aseluse of high yielding varieties,
effective use of fertilisers and labour-intensivaqtices), availability and extension of a
comprehensive package of improved technologicakages (including a T & V system),
and appropriate agricultural mechanisation. Thétut®nal and economic factors include
the liberalisation of paddy marketing and proceagsiand tenure security, access road
construction, institutional reforms and new pardhgy with farmers. These reasons
certainly constituted the foundation of the sucad#s®N, echoed in several instances. In

fact, the ‘Office du Niger in Mali’ is regarded ase of the rare success stories of irrigated
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rice farming in West Africa, and it is therefore mboexploring its history and development
(Kateret al,, 2000).

In the case of Niger, the irrigated rice infrastanes are mostly located in the Niger River
valley of western Niger. The majority of them haeen designed on the assumption that
rice was be the dominant crop, and in most cabesprily crop (Abernathgt al, 2000).
The reason behind the development of the irrigédetities for rice production in Niger
was the development and intensification of irrigaagriculture and this constitutes a major
element of the Nigerien government’s policies thiee national food security, poverty
alleviation, rural labour employment and rural seabfrastructure development. Chetima
and Mossi (1998) noted that in order to compenfsatthe rainfall deficit and guarantee a
minimum food security, Niger has been readjusttagagricultural policy since the 1970s
and decided to transform the irrigated componentsadgriculture into a priority axis for
the reinforcement of food security. It was estidathat more than 120 billion CFA were
invested for the construction of the irrigated peiers before franc FCFA devaluation
with support of donors among which the FED, EuropEand for Development (Djido,
2004). These irrigated perimeters were mostly coatgd during the 1970s and 1980s and
are considered among the most expensive in the Wesh region (Randolptet al.,
1995). But in other non-Sahelian countries, ireglatice underwent different development
processes. For example, irrigated rice cultivatiohligeria has a long history dating back
to the colonial era, but it was not until the drotsgof the early-to-mid 1970s that concerted
efforts were made to spur irrigation developmenthie country (Kebbelet al, 2003).
Musa (1997) cited by Kebbehbt al (2003) indicated that a substantial government
investment of more than US $ 200 million was pui imrigation development between
1976 and 1990.

From this, it can clearly be understood that thgated perimeter policy underwent several
stages: 1) an initial development stage which corezkthe introduction of irrigation as a
new and modern technology in an environment wheraneunities are not well familiar

with irrigation practices; 2) the second phase sty the rehabilitation phase which

consisted of rebuilding the infrastructure so agtéhem constitute an appropriate physical
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operating system (irrigation canals, reorganisata ); 3) introduction of new production
technologies (better varieties and better crop wpama&nt practices), introduction of
mineral fertiliser use, and 4) finally changesringation systems management. This latter
has evolved as irrigation management turnover &lsown as transfer of irrigation
management services or transfer of services invdter sector to groups of farmers or
schemes’ users. All these stages of developmeintigdted systems have been subject to

substantial research activities and studies arthumd/orld.

2.4 Policy and Institutional Development

The irrigated rice perimeters evolved from heawagesinvolvement in management of the
schemes to a stage in which users are much momveds in the operation and
management of the facilities. This gradual processlled irrigation management transfer
and was the focus of a large body of literaturé teported diverse experiences in both
Asian and African contexts (FAO, 1999a; Frederikaed Vissia, 1998; Svendsen and
Vermillion, 1994). The transfer of management oé tinrigated systems came as a
transitional phase in the development processeoirtigation systems, mostly as a problem
solving strategy to ensure more involvement ineyst operation and organisation by
systems users or beneficiaries. It has attractdcplar interest from donors and farmers’
organisations operating in the irrigated systemsara®pportunity for these water users’
associations to take control of the system operatidhe international workshop on
‘gestion paysanne des perimeters irrigues’ heldOuragadougou in Burkina Faso in
September 1996 gathered several research schekession workers and practitioners
and farmers to debate the issue. However, Sama&¥amdillion (1999) have shown that
irrigation management transfer alone did not on at8n bring about significant
improvements in the quality of irrigation or agticwmal productivity levels, but that
improvements in agricultural productivity were ribia schemes where both management

transfer and physical rehabilitation had occurred.

The management of the schemes in the Sahelian rmsungs done collectively by
cooperatives. The cooperative or systems’ managebaoelies assist farmers or groups of

farmers with the distribution of inputs, mostlytfiser, herbicides and pesticides and with
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rice marketing. Inputs are distributed to farmensacseasonal loan basis to be reimbursed
generally after one cropping season but in a nurabeases loans are carried over other
seasons due to lack of payment. This difficultyh@ management of irrigated schemes was
reported by Kormawa and Touré (2004). Water digtiim is also made through a
management committee which is also in charge obfferation and maintenance of the
hydraulic infrastructure. The cooperatives’ funesoinclude water delivery service,
agricultural production planning, inputs deliveryendgce, and agricultural product
marketing. For example, in Burkina Faso, the gavemt delivers its support through a
parastatal organisation, ONBAH (National Organsatior Dams and Agro-Hydraulic
Facilities) and other decentralised irrigation ages but since 1982, self-management of
irrigated areas has been an important componenthef government’'s irrigation
development strategy (Dembele, 1998). Compaoré8jlaeted that this experience of
transferring management responsibilities to farfrenganisations really started in 1993 in
Burkina Faso in the Sourou River valley and hasetguhe a number of crises that were
however necessary in order to reach the targetedtole which was the creation of a new
generation of farmers with an entrepreneurial spmd who are capable of mastering an
intensive production system conducive to a dedamidard of living. In the case of Niger,
the development of irrigation on a large scale glive Niger river valley is the result of a
relatively recent political and economic optionNiger that reaffirms the national will to
mobilise and to exploit the country’s water resesran order to achieve food security
(Assahaba, 1998). Efforts were also developed wsviire promotion of private irrigation.
In addition to the high investments in public ieigd agriculture infrastructure, the
government of Niger has taken the decision to cdniself to the promotion of private
irrigation through a World Bank funded project (lnal1998).

2.5 Performance of Irrigated Rice Perimeters

Review of the evolution of irrigated rice infrastture development indicates that major
critical issues evolved around the following eletsed) technical aspects relating to both
agronomic performance and irrigation infrastructunaintenance, 2) socio-economic
aspects relating to profitability of the variousgrenterprises practiced, financial viability
of the management bodies of the systems, susthiyadfi the overall system, and 3)
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economic efficiency of the rice sector. Performarefers to whether an irrigation system
is achieving its objectives or meeting the usexgeetations (Merrey, 1996). As discussed
earlier, primary objectives of irrigated rice peet@rs involve food security, poverty
alleviation, and rural labour employment for thends# of the farm communities that
operate within these systems. Thus, performancehefirrigated systems could be
measured from several perspectives: financialgation management and agricultural
productivity levels (Samad and Vermillion, 1999heTinterrelation among these objectives
highlights the high interactivity existing betwettye decision-making processes of the farm
households to reach these objectives. As state&@dighivadivelet al (1999), many
variables influence the performance of irrigatedicadfure and these are: infrastructure
design, management, climatic conditions, pricejlawidity of inputs and socio-economic
settings. They pointed that this influence amongabtes makes the comparison of
performances across systems difficult. Hae&tlal (2003) also found that a multitude of
factors influence the performance of irrigated sgstems in the Sahel. Among the factors
reported are the available technologies or recordatems (optimal timing of fertiliser
applications or timely harvest), imperfect farméuasowledge of existing recommendations

and the supply and the accessibility of agricultimauts (quality seed and fertiliser).

The research paper by Rao (1993) relating to thieweof selected literature on indicators
of irrigation performance provides a set of perfante indicators which relate to: 1) water
delivery systems, 2) irrigated agriculture systeB)sagricultural economic systems, and 4)
other indicators (social criteria, sustainabilignd systemic descriptors and process
indicators). The economic indicators provided idelu gross revenue from crop

production, gross value added, net income for fespand average labour productivity.

In collaboration with several technical partnersl @onors, IPTRID conducted a project
entitled “Identification and Dissemination of GoBdactices in Irrigated Schemes in West
Africa”, which aimed to provide an overall view o€e production in West Africa. The

study was carried out over one to three croppiag@es on twelve irrigated schemes in
five West African countries (Burkina Faso, Mali, idania, Niger and Senegal). The

objectives included the identification, charactgien and evaluation of practices, and the
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dissemination of good practices (IPTRID, 2004). Theults documented in the final
project report stated that the conclusion is intramt to the pessimistic view of irrigated
agriculture in Sahelian Africa. Furthermore, theyurid that average economic and
hydraulic results were encouraging even though dasimskills in hydraulics remain
insufficient to achieve efficient, productive andstinable irrigation (IPTRID, 2004).
Results of the comprehensive study stated ovérailwhile the financial sustainability of
these schemes is rarely ensured, irrigated agrieugtctivities can under certain conditions
be financially viable and that irrigation improvésnily food security with a minimum
yield. These results indicate that irrigated rioerf@rmance indicators imply several
dimensions: technical, economic, social, and uistibal. In the West African context, the
International Water Management Institute (IWMI)caalsontributed to understanding the
West African irrigated perimeters operation, managet, and the determinants of these

performances.

2.6 Technical aspects relating to agronomic performance and water
management

Major research achievements include early reseasalits relating to the development of
the irrigated rice perimeters as well as diagnaatid decision tools with regards to water
management (Legoupdt al., 1998 ; Hundertmark and Touré, 2003; IPTRID, 20@40p
planting and management tools development knowRIREV and ORYZA-S. ORYZA-S
and RIDEV were developed by Africa Rice Centre (@&fRice) ex WARDA/ADRAO for
the Sahelian and Sudanese savanna agro-ecologgians of West Africa; in these
models, yield gaps were determined as the differdsetween actual farmers’ yield and
simulated potential yield (Haefett al.,2003). Extension staff in Senegal and Mauritania
already use RIDEV to advise irrigated rice farm@#opereiset al.,1999). RIDEV is the
result of research work conducted in the Senege¢rRvalley by Africa Rice Centre
(AfricaRice) ex WARDA/ADRAO in collaboration with arious partners (SAED and
ISRA). Due to the fact that irrigated rice maketensive use of water resources, which is
a highly critical issue in the Sahelian contexseaachers devoted substantial energy and
resources to improve water use efficiency at sydemls. As stated by Nijman (1991),

irrigation water management is considered the pymiarigation activity and this
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management perspective requires the combinationirmgation engineering and

management science.

With respect to the technical aspects of the iteidaice perimeters, a substantial part of
the research put emphasis on agronomic practicesaretal improvement and adaptation
to irrigated rice conditions. The major issues oheern included the yield differential
between actual and potential yields, soil fertiityd nutrient management, soil degradation
(salinity) and other constraints such as drougiit],diseases, and pest management. Yield
gaps were determined as the difference betweeralatdtmers’ yield and simulated
potential yield (Haefelet al.,2003). Since the irrigated perimeters’ conditioasywvithin
and across perimeters, for example in the Senagat Ralley, this variability impacts on
rice productivity. Production in irrigated rice $3s1s is characterised by large variability in
productivity, management practices and productarstraints (Becker and Johnson, 1999)
and consequently the quantification of the varighbih rice yield and the identification of
its determining factors are prerequisites to thevelbpment of site-specific
recommendations and to improved targeting of telcgies. Becker and Johnson (1999)
found that age of seedlings at transplanting, timeek of operations and application of P
fertiliser were correlated to yield and explainddl % of the observed variability, while
grain yield was correlated with N uptake but natvil application rate. Furthermore, they
found that while improved water management wascis®ol with substantial rice yield
increases, the timeliness of transplanting, weedmd)N fertilisation appear to be the key
to increased rice yields in the forest zone of WAfsica. Beckeret al (2003) made an
analysis of the rice yield gaps in irrigated sysemong an agro-ecological gradient in
West Africa by conducting on-farm trials on 19ligated lowland fields in the humid
forest, the savanna and the Sahel. They foundrtipabved weed control is likely to have
the highest pay-off in the Sahel, while improvednagement of fertiliser N was most
beneficial in the forest and savanna environme@ther important studies focused on
issues relating to socio-economic aspects of thgated rice, yield gap analysis, and
nutrient use efficiency in the Sahel. Wopereisal (1999) analysed agronomic factors
contributing to farmers’ fertiliser-use efficien@nd productivity, given current farmer

practices in three different irrigated rice systemsWest Africa (Senegal, Mali, and
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Burkina Faso). The results were very informativeaasontributing research work in the
yield gaps issue. These authors found that the gep between actual farmers’ yield and
simulated potential or maximum attainable farmgisid ranged from 0.6 to 5.7 tons/ha in
Burkina Faso, 1.8 to 8.2 tons/ha in Senegal, 0.8.3otons/ha at the Office du Niger in
Mali, to 0.8 to 5.7 tons/ha in Senegal, indicatoumsiderable scope for improved yields.
The reasons are variable, depending on the situatithe irrigated systems regarding the
timing of nitrogen fertiliser applications, tranapting of relatively old (>40 days)
seedlings, unreliable irrigation water suppliedaged start of the growing season, weed
problems, and late harvesting. Haefeteal (2003) used combined socio-economic and
agronomic surveys conducted with a group of irgdatice farmers in Northern Senegal
River valley. They concluded that if farmers areegi better access to information,
improved rice technologies, inputs and decisioninggkice production on irrigated land
in West Africa may leap forward rapidly, as potahgiroduction gains are still large. They
found yield gaps ranging between 0 and 4.3 ton§bifertility management and fertiliser
use in irrigated rice systems were also investiygi@onovanet al, 1999). A major
conclusion made in their study is that a value/caisd of 1.5:2.0 was considered desirable
for farmer adoption under West African conditioMajor conclusions of the study stated
that overall, agronomic efficiency and profitalyilivere strongly related and that farmers

with high nitrogen-use efficiency also had high rettirns to fertiliser use.

2.7 Socio-economic aspects relating to profitability of the various crop

enterprises

Profitability analysis of irrigated rice activityonducted has shown various results
depending on irrigated rice type. A summary of @erfance findings obtained for the

Niger River valley irrigated systems (Abernathtyal., 2000) showed that performances
differ among the various systems studied in this glaNiger. The findings indicate that in

normal years, without severe flood or drought esemtnual production values of 900,000
to 1,000,000 FCFA per developed hectare are adhigivthe Saga and Tillakaina irrigated
schemes; 750,000 to 800,000 FCFA at the KouranaBhrrigated scheme, and 650,000
to 700,000 FCFA at Kourani-Baria |. These are vélaethe post-devaluation price levels

of 1995, according to the authors. This showsctists involved in irrigated agricultural
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activity and highlights the importance of crediagability for resource-poor farmers to

enable them to perform their field activities otinaely basis.

Matriko et al (2001) used pre-devaluation and post-devaluatiop budget data to analyse
irrigated rice profitability and productivity foreseral farms operating in the Office du
Niger region. The sample of farms was subdividdaveen small, medium and large sized
farms and they also distinguished among rehalgtitatind non-rehabilitated zones. This
was done in order to take into account differemeaesource levels such as labour, animal
traction, credit, etc. The studies concluded thradtep and market competitiveness were
good incentives to explain the described strategfiéarmers and that after the devaluation
of the CFA franc local rice became more competitivéhe Bamako market as compared
to imported rice. It can be noticed that in thei€ffdu Niger financial indicators are not the
same when distinguishing between the pre- andgmsttuation eras and rehabilitated and
non-rehabilitated zones. Recent findings from amamative study of several irrigated rice
perimeters in three West African countries (Burkii@zso, Mali, and Niger) concluded that
the irrigated rice schemes’ performances vary acrosuntries and schemes type
(Kormawa et al., 2005). This study proposes that recommendationsrragated rice
production in West Africa should be specific on thyge of energy source, the institutional

arrangements in place for farmers within the schemeé access to markets.

With regard to rice sector efficiency, studies gddRC (domestic resource cost ratio) were
conducted to assess the comparative advantage atéhactivity. The decreasing trend of
the DRC ratios over time in various countries iatks an overall enhancement of the
competitiveness of the rice economy (Lancon, 2Q0ttes) improvement of the DRC is

related to several factors, such as the level dfinelogy, post-harvest and processing

technologies, location and targeted market.

2.8 Irrigated Rice Development in Niger, Food Security, and Rice

Commercialization

Rice potential, policy developments, commercialisatind competitiveness in Niger have
been the subject of a body of literature (Randaphl., 1995; Koré, 2004; Koré, 2005;
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Boukaret al, 2002; Djido, 2004; Dioffeet al, 2006; Mahaman, 2004; Morou, 1989; Sido
et al, 2005). Nigerien rice production mainly occurgl@nirrigation, and the government
has devoted substantial investments to developirggaiion infrastructure. From 1974 to

1994, the irrigated rice area expanded from a [6®,@36 ha to a maximum of 8,431 ha
(Koré, 2005; Mahaman, 2004). The various rice-gngasystems in Niger include the

traditional rice production system, private ricegation, and the full water control system
(Djido, 2004; Mahaman, 2004; Hassane, 2008). Ttheature reports various figures with
regard to the actual areas covered by these sydteensrigable potential also varies but is
estimated at a total of 270,000 hectares (Djid®420 This author reported a cultivable
rice area of about of 24,000 ha essentially locatethe Niger River valley of western

Niger.

In terms of total agricultural production, rice guation occupies a secondary place
compared to total cereal production (Kore, 2005eNannually produces an average of
70,000 tonnes, constituting one third of the natiamce demand, estimated at 200,000
tonnes per year. The value of the national prodoas estimated at 5 to 7 billion FCFA
per year (Koré, 2005; Mahaman, 2004). About 86f%® Nigerien population eats rice.
The rice area represents 0.25 % of the 5.1 miliectares of total cultivated land in Niger.
In terms of irrigated crops, rice occupies secdadgafter onions. Rice represents 29 % of
irrigated crops in Niger. This implies importans get underexploited, potential for
irrigated rice. Rice policy development in Nigershancluded several phases. Most
elements of importance were related to rice pradndhfrastructure development (1976-
1985), reforms undertaken within the structurauatipents policy (1984-1985), capacity
development policy and research, rice commerctadisand credit policy, and rice sector
protection (Koré, 2005).

Boukaret al (2002) identified two main phases in local ricenenercialisation. The first
phase involved the marketing of paddy rice mainyythe cooperatives, the managing
bodies of the irrigated rice perimeters. Rice posals exploiting these perimeters use a
proportion of their paddy rice, which could reaghta 45 %, to make in-kind payment for

water users’ fees. The second phase in local ooenercialisation relates to local milled
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rice marketing. Previous studies conducted on commercialisation in Niger (Kore,
2004) identified three main rice marketing channefse of which is a formal (official)
marketing system; the remaining two are privatermél and informal. The actors within
the chain of the formal rice marketing channel tee producers, cooperatives, the large
public rice millers, stores, rice retailers, andisiamers. The private formal rice marketing
channel is composed of producers, the cooperatihes,artisanal rice dehullers, rice
wholesalers, rice traders, and consumers. The tigedmarketing channel is an informal
private channel which trades in local parboile rand is composed of actors such as
wholesalers of local rice, rice retailers, artidashehullers, retailers, and consumers. This
last channel is said to attract low and irregulaargities of rice due to its low financial
capacity. But the private channels contribute tostiag the supply to the markets of local
rice products. Koré (2004) indicated that these mnarketing channels exhibit some
deficiencies that reduce their performance. Thenak support programme for rice sector
development (called PAFRIZ) organised a nationalrfoon the rice sector in Niger. The
main conclusions of this forum relating to rice eoercialisation deficiencies were that
five major problems hinder the performance of thedevities: 1) a flow of imported rice
that inundated local markets, 2) the absence ofiitabée credit system, 3) the non-
existence of sustainable rice commercialisationnobks, 4) the lack of an adequate

marketing and lobbying system, and 5) high costea#l rice production.

A recent study conducted by Towe€al (2008) on “Rice Commercialization Case Studies
from Western Niger” reported that the main featwkthe rural rice markets surveyed are
that the majority of the rice traders are womere rietailers who mostly run their
businesses as private ventures started with owitataphe main supply source is the
village paddy rice producers. Generally, the prodsicsold in the form of parboiled or
milled rice in the village market or weekly markedsother feature of the rural rice market
is that there are seasonal paddy price variatiwhgh in turn are reflected in the prices of
processed rice. A market structure characterisethbge main features (dominant rice
retailers, low sales volumes, and seasonal priceatiens) make the market quite
unreliable to efficiently meet the demand. Howeviee marketing margins are positive for

all rice products, meaning that the activity isfppadle. The sales indices are variables from
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one producer to another one and from one localitgriother one. Several factors could
explain the variable sales volumes: farm houselpotetiuction conditions (production
level, production orientation, and farm charact®s3, market environment, and
particularly the seasonality induced by paddy pxedations, which affect the price of
milled rice. Thus, the seasonal paddy price vamatnd the volume of rice marketed
constitute factors that influence rice commercaien activity. The variations in paddy
prices over time and across sites imply differezgrdes of rice marketing activities, but
these also reflect varying degrees of householdymtaon activities. Tour@t al (2008)
also reported that the sources of supply (purclpasets) are diverse, implying diverse
form of rice transactions. Semi-wholesalers andledaders can supply other rice traders’
categories in rice but the retailers can also suppé to other rice retailers. Mostly, rice
traders purchase their rice in the village (40 %) &om weekly rice markets (32 %).
Transactions originating from the village imply thadividual forms of arrangement exist

between individual rice producers and rice trad@sstly women rice traders).
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Table 2.1: General Characteristics of Rice Traders in the Survey
Areas

Characteristics Frequen¢yPercent

Category of rice Traders

Wholesale 4 12
Semi-wholesale 14 P8
Retail 30 60
Total 50

100
Education level
None 37 i
Primary 5 1D
Junior High School 2 4
Koranic Studies 4 8
Others 2 \
Total 50

100
Start up Initial Capital
own funds 31 q
financial assistance 10 20
Micro finance house p 4
Other 7 1
Total 50

100
Owner ship of sales point
Owner 30 6D
Tenant 11 %
Relative to owner 8 |6
Total 49 98
NA* 1 4
Total 50

100

Source: Touré A. Ali, H. Kore, |I. Bamba. 2008.
*NA: Not available

2.9 AfricaRice’s strategic Role in Enhancing Irrigated Rice Productivity

Africa Rice Centre (AfricaRice) ex WARDA/ADRAO detanl a substantial part of
resources on research and development activibesising on irrigated rice in the Sahel.

Since 1997, interest was given to the irrigated it the savanna and forest. Through a
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solid partnership with the national agriculturatearch systems (NARS) of the member
countries, AfricaRice’s major contribution in irated rice include several aspects
encompassing the development of high yielding im@dovarieties with improved crop
and inputs management practices but also the dewelat of improved thresher-harvesters
(ASI). AfricaRice has also played a critical rategenerating a knowledge base relating to
the effects of institutional and policy arrangensewin irrigated rice production and
commercialisation. AfricaRice developed strong menthips through multi-country policy
studies in order to contribute to the formulatidraaonducive policy environment for the
development of the rice sector as a whole. Seueaaling sessions for the benefit of
NARS partners were also organised as part of dgphailding in improved agronomic
practices. Irrigated rice varieties were develof@ahel 108, Sahel 201 and Sahel 202 were
all disseminated in the Senegal River valley andated rice perimeters in Mauritania.
These varieties, released in the Sahel in 1994y shb0% yield advantage over popularly
grown varieties. WITA irrigated rice varieties werdeased in Cote d’ Ivoire, Niger, and
Nigeria. Countries cultivate in common improvedena@rieties, which is due to the efforts
of regional collaborative research activities bewe\fricaRice and national agricultural
research systems (NARS). Regional collaborativeareh activities are geared mostly

through the breeding task force.

AfricaRice has also worked on sustainability iss@ssil fertility, alkalinity, salinity).
Moreover, AfricaRice has conducted activities mgtto integrated rice management
(IRM), focusing on the need to bridge yield gapd &m increase cropping intensity. As
reported by Wopereist al (2007), the outcome of the yield gap surveys eteuraging
results on the test plots and the stimulating aebiat farmers’ fields stimulated AfricaRice
ex WARDA/ADRAO scientists to develop a set of ingd rice management (IRM)
options that encompass the entire rice growth ¢yaden the initial planning phase to the
harvest and post-harvest stages. According to thesers, the IRM is based on agro-
ecological principles and holistic thinking; newagptices are complementary and not

necessary alternatives to conventional management.
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The focus is now moving towards water use effiggemmproving grain quality and value

chain research activities, besides work on varagaelopment.

2.10 Chapter summary

The chapter made an in-depth review of the irrdjatee policy developments in West
Africa with a focus on understanding the variouiggodevelopments and their rationale.
The irrigated rice production facilities were deyd by countries in order to secure
agricultural production through adequate water Buyppontrol, and management. In
investing in irrigated agriculture, particularlyrigated rice, governments and donor
agencies have set forth three major objectivestriboion to food security, income
generation and diversification, and rural laboupkryment. The expansion of the irrigated
rice production base started with the developmemtigated rice production infrastructure
through important public investments which werepted with institutional development
processes. In the West Africa region, the majagated rice scheme®ffice du Nigerfin
Mali and Senegal River Valley) have shown thagated rice schemes perform well and
contribute substantially to farmers’ livelihoodshéel performance indicators imply several
dimensions: technical, economic, social, and umsbibal. Research outputs and
institutional changes in terms of the schemes n@nagt and governance have
contributed to the observed performance. Additiom#lorts in terms of market
development and rice commercialization need howtvbe done.
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CHAPTER 3: TRADE POLICY MEASURES AND
COMPETITIVENESS OF IRRIGATED RICE PRODUCTION
SYSTEMS

3.1 Introduction

Recent world price hikes for imported milled rickearly constitute a strong signal for
tapping the important domestic rice production base in West Africa, particularly
for countries with high potential to boost rice gwotivity and profitability. Certainly, such
endeavours should aim at viewing the problem inobstc manner — from farm to
consumption — but most observers are urging tlsag pre-requisite, efforts should focus
on ways to reduce the production costs observarsacice growing ecologies in a number
of West African countries. Irrigated rice produatiovhich uses high levels of inputs,
including water related costs, is viewed as thegipal candidate with regard to production
cost issues. The strategies adopted by varioustraegirhave focused on research and
technology transfer related activities, technicsgistance to rice producers, and various
institutional arrangements to promote rice sectakeholders linkages and effective
services delivery. As the sector's farm-level pgadfility alone could not justify the
investments devoted to irrigated rice, it was &sod necessary to study its efficiency in
order to analyse the sector’'s overall competitigsrand to assess various policy outcomes.
In their search for better strategies to provideeimives to the various stakeholders
(producers, processors, traders, and consumets)trigs implement trade policy measures
— both domestic and border measures — that diffgraffect the various channels of the
sector (production, processing, distribution, comgtion, and trade) and the economic
agents operating in those segments. The poterftet® of the implementation of trade
policy measures need to be well investigated ieotal identify their impact on production
incentives and economic efficiency. This chaptevienwed agricultural trade policy
measures with a focus on the effects of agriclltuaale distorting measures and customs
tariffs on agricultural performance. This sectiapglied some definitions of trade policy
measures, their intended objectives and effects,tla@ tools to measure policy effects.

Thereatfter, a few examples of competitiveness atudi irrigated rice production systems
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and their related methodologies were reviewed. dhepter concluded with the major

issues at stake with regard to irrigated rice cditipeness.

3.2 Trade Policy Measures, Economic Efficiency, and Comparative

Advantage

3.2.1. Definition of concepts

Trade policy measures, economic efficiency, and paoative advantage have been
investigated by numerous economists in order tdridane to a clearer understanding of
the concepts but also to create a solid basisxjglaming agricultural trade developments
between countries. Before getting to the tradecpohistruments and their effects, it would
be good to define the concepts and the differgreesyof policies used by government to
introduce changes in the overall economy. The FA@99b) defines trade policy as all
policy measures which set the conditions for theenments of goods, services and capital
across country borders. Policies themselves amagtr@ments that governments can use to
change economic outcomes (Pearsbil, 2003). Therefore, from these two definitions,
one can state that trade policies are the instrtgrthat governments can use to influence,
and which set the conditions for the movements aiidg, services and capital across
country borders in order to change economic outsor8everal trade policy instruments
are used by governments to induce changes for pespaf the economic management of a
specific economic sector. Their implementation lage some level of interaction between
a country’s economy and the rest of the world. Thi say that, depending on the trade
policy instrument, various economic agents opegaimthe sector of interest could be
involved. Hence, the policy measures are variediaddde instruments such as import
tariffs, export subsidies and a host of differeov@rnment payments to farmers. Many of
these policies share the common feature that aegfer money to farmers, and thereby
impact on production decisions, incomes, intermatidrade and the environment (OECD,
2004). In sum, typical trade policies are: tariffon-tariff barriers, and regulations
concerning capital exports and imports. The wrificludead valoremand nonad
valoremimport and export taxes or subsidies. Non-ta@ffriers most commonly used are:
guotas, subsidy regime, standards — health, safiety environment (Adhikari, 2005).
Norton (2005: 21) indicated that the divisions amtme classes of policies are not cut and
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dried. In addition, their implementation can havdesranging effects on the economy, the
environment and society (UNEP, 2001). This meaasttie use of a particular instrument

with an intended objective could have a spilloviéga and affect other economic agents.

3.2.2 Principal categories of policies affecting agriculture and related impacts

National governments are adopting numerous ands#ivpolicy instruments to restrict
international trade, to control or modify the gtiyabbf imported products, or to guarantee
domestic objectives such as specific price levaieither consumers or producers (Bouet,
2008). These constitute the trade policy instrusiapplicable to all sectors within which a
country can make a choice in order to reach cedigjectives. In terms of agriculture, three
principal categories of policies are used to braigput change: 1) agricultural price
policies, 2) macro-economic policies (fiscal, mamgt exchange-rate and the domestic
factors policies), and 3) public investment pokci@®earsoret al, 2003). The domestic
factors include wages, interest rates, naturaluresg and land use. These instruments are
used by governments within national food and agtioe frameworks in order to reach
some predefined objectives by inducing some chaiggsacts) on a variety of economic
variables. As discussed in Pearsral (2003), all agricultural price policy instruments
create transfers either to or from the producer®osumers of the affected commodity and
the government budget and these include taxes abdides, international trade
restrictions, and direct controls. The macro-ecanopolicies influence the level of
economic activity and the rate of price inflatian the national economy, with foreign
exchange rate policies directly affecting agrica@tuyprices and costs while factor price
policies directly affect agricultural costs of pumtion. The key economic and agribusiness
variables on which major impacts of policies cantdaeed are: government revenue and
expenditures, inflation, agribusiness investmentsl aoutput, agricultural exports,
agribusiness employment, domestic competition, agdbusiness productivity (Ender,
2002). However, in the pursuit of specific objeesivthrough the implementation of a
particular trade policy instrument, specific or icheffects may be observed, i.e. a spillover
effect which may impact on other economic variabfsch a situation is observed in the
case of agricultural production where a commodhgiic involves several actors, each

pursuing the satisfaction of a certain utility (sebold consumption, income generation
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and diversification). This highlights the direatki between governments’ undertakings in

the various spheres of the economy and the chb@earticular policy instrument.

Governments intervene in agricultural trade by rseaidirect and indirect instruments
and with various objectives (FAO, 2000). The otiyess are varied and range from raising
tax revenue, supporting producers’ incomes, reguoimsumers’ food costs, attaining self-
sufficiency and countering interventions from otleemuntries. Rice, as an agricultural
commodity, which is a traded good world wide, cdutts a good example illustrating this
situation because the sector, as an economic tgctinieracts with the country’s overall
economy (food security, national economic develapmstrategies, and local agro-
industries) and also exchanges with the rest ofdgoeconomy by making use of outputs
generated by other countries’ economies. Theseepses or exchanges are the economic
dynamics that induce a movement or transformatioresources (or services) between
agricultural activities and other parts of the doyis economy (or international markets),
highlighting the linkages between agriculture aradi¢ policies. These linkages affect the
performance of the agricultural sector by offeregpnomic incentives to producers or by
generating some market distortions. Most distostiom industries producing tradables
come from trade measures, such as a tariff imposethe CIF import price or an export
subsidy imposed on the FOB price at the countrgedér (Andersoret al, 2007). A
distortion can be defined as something that govenmsnimpose to create a gap between
the marginal social return to a seller and the matgocial cost to a buyer in a transaction
(Anderson, 2006a) and consequently, a distortinicypoimplemented to further non-
efficiency objectives (equity or security), prev@ttie most efficient allocation of resources
and thus creates divergences (Peaetal, 2003). In other words, the implementation of
specific trade policies implies various interlinketween other macro-economic policy
spheres, the agricultural sector, and the restoofdwrendering it necessary to understand
trade-related policies; this explains the greatelegf interest and literature with regards to
the subject. As reported by Anderson (2006a), tial teffect of distortions on the
agricultural sector will depend not just on theesiaf the direct agricultural policy
measures, but also on the magnitude of distortg@merated by policy measures in other

sectors and it requires an economy-wide view tames¢ the size of distortions in
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agriculture relative to those in other sectorshsag those resulting from industrial import
tariffs and non-tariff barriers. There is consedlyea need to distinguish between direct

distortions to agricultural incentives and indirenes.

3.2.3 Trade policy measurement

This literature is rich in its diversity and itsbstiantial contribution to better understanding
the concept itself and particularly its impact orvariety of aspects with respect to
agricultural trade development. Enormous progressbieen made in the past two decades
in using economy-wide models to estimate the ecin@ffiects of past and prospective
trade-related policy regimes (Anderson, 2006b). dviaggoncerns involved the policy
distortions and the structure of economic incestigensidered as direct outcomes of the
implementation of trade-related policies; theseehattracted the attention of numerous
economists and scholars who have invested greatsfh the development of analytical
tools, ranging from simple to highly complex andplsisticated, for trade policy
measurement. As stated by Masters (2003), recentdds have seen dramatic
improvements in economic modelling and policy asialyand with increasingly detailed
data and increasingly sophisticated model strustureconomists have developed
increasingly precise analyses of a wide range ehpmena. The precision in the analyses
of potential policy impact is materialised by thehrand extensive literature on the subject
and refinement of the various policy impact indicat(Tongereret al, 2001; Warr, 2001;
Anderson, 2003; Anderson, 2006b; Masters, 2003defgon (2003) made a detailed
review and analysis of the measurement of the tsffe¢ trade policy distortions;
distortions which can be due to taxes or subsidregmports or exports, or quantitative
restrictions on trade volumes (including trade pamsvalues, interventions in foreign
exchange markets, and by several domestic inteovensuch as output, input and factor
taxes and subsidies. This implies that the tradieips alter domestic prices and quantities
of the targeted agricultural commodity. Howevee tnost common trade distortionary
measure and certainly the one most studied bynatienal economists is the import tax
known commonly as the tariff (Anderson, 2003); sadariff on imports is the equivalent
of a production subsidy and a consumption tax esga@ as a percentage of the border
price (Anderson, 2006a; Andersenal, 2007). The end results are that advances are mad
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on how to accurately measure the indicators off$aor extent of protection. These
measurements evolved starting from the concepftfefteve rate of protection which was
developed and popularised in the 1960s by variotisoes such as Corden, Johnson, and
Balassa (Anderson, 2003; Masters, 2003). More Bgaty, in the review of the
measurement of the effects of trade policy, Ander§2003; 2005) revealed several
measurement indicators: aggregate tariff level cadirs, intra-sectoral resource re-
allocation indicators (the effective rate of proime), indicators of consumer price
distortions, trade restrictiveness indicators, aatbrs of the extent of non-tariff trade
barriers, and indicators of the extent of indirpatection via exchange rate distortions.
Thus, the protection measures introduce some farindistortions that can affect the
normal functioning of the markets in terms of pigiefficiency and affect the structure of
incentives of the different economic agents. Furtioge, the protection measures have an
associated cost which refers to the losses impoged policy-induced distortions directly

affecting the tradable-producing sectors of theneony (Anderson, 2003).

In summary, it appears that in trade-related pedichnalysis, several issues have been
found to be of great importance including the deéin of the concepts, the analytical tools
and indicators, and the determination of the assedicost. Moreover, the understanding
of the transmission channel of a policy reformnsraportant element in the approach for
impact analysis (Paternostro and Beddies, 2002eier, an adequate representation of
policy instruments is essential in applied tradedet®, with tariffs and quantitative
restrictions such as quotas constituting two ingurtypes of trade policy instruments
(Tongerenet al, 2000). In their paper, which made a detailedergvand assessment of
global models applied to agricultural and tradaqgoes, Tongerert al (2001) provided a
comparative assessment of alternative modellingoagpes, considering a total of 16
partial equilibrium and general equilibrium model$us, the modelling exercise of an
agricultural sector could be complex and highly deding in terms of data requirements.
For such a situation, Bouet (2008) indicated thetig equilibrium models are highly
appropriate for analysing complex instruments sashpolicy instruments aiming at
restricting international trade, to control or nfgdhe quality of imported products or to

guarantee domestic objectives (such as specifice pevels for either consumers or
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producers). Simple alternative models do existhsagcthe policy analysis matrix (PAM),
which can be a useful tool to evaluate impactgad policy instruments such as tariffs.
However, aspects relating to income distributiarplig revenue and the impact of taxes or
subsidies on production and consumption are nouate by tools such as the PAM
(Croppenstedet al, 2007). This implies that PAM is a static, nodgnamic model.
Modelling policy instruments in global models caké two forms (Tongereet al, 2001).
The first consists of developing a direct strudtuepresentation of the policy instruments
through the incorporation of its mechanisms. Theosd approach is more indirect and
measures the policy-induced distortions throughrieefiransmission (policy-response)
relationship linking international and domesticcps. Warr (2001) used an empirically
based, applied general equilibrium model to stindywelfare and distributional effects of
an export tax, demonstrating that a general egiuiib model can be used to find the
optimal value of a tax or subsidy. For the pardcutase of rice, the approaches to
guantitative analysis of policy reform typicallyvmive a partial equilibrium (PE) or
computable general equilibrium (CGE) approach, amants of these, such as those that
relax the assumption of perfect competition (FAEhtecal note N.12).

3.2.4 Customs unions and irrigated rice production activities

In the pursuit of common objectives, several coestmay form a customs union. In a
customs union, members adopt a common tariff agmmmorts from the rest of the world
in addition to eliminating tariff barriers amongethselves (FAO, 2003b). The relationship
of the irrigated sector with trade policy is oulthby several factors including the use of
traded goods — particularly inputs and small ad¢iical machinery and post-harvest
technologies that are used in the production psaseshus, the key elements of focus are
the import regime of these traded goods, i.e. thygort tariffs that are applied. Another
factor through which the irrigated sector interagith trade policy is through rice imports;
imported rice is the competitive good. The tradécgomeasure’s interaction with the
sector is first to be viewed at the production laaerelation to economic incentives (or
disincentives) offered by the policy measure amdpiofitability of the activity. Secondly,
as the commodity is subject to trade, the indisatdrcomparative advantage need to be
determined in order to assess the overall effeth@policy measure. Prevailing input and
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output prices reflect the context of the countrgiacro policy realm pertaining to the
irrigated rice sector in general and its agricaltyvolicy in particular. Thus, the output
generated and income derived through the operatiche irrigated rice perimeters are
signals associated with the country’s policiestiaigto both agriculture and trade.

The West African Economic and Monetary Union (WAEMMas created in 1994 and is
located in Ouagadougou, Burkina Faso. Its membeantoes include Benin, Burkina Faso,
Céte d’lvoire, Guinea-Bissau, Mali, Niger, Senegiadél Togo. After the devaluation of the
CFA Franc in 1994, emphasis has been put on soaedoeconomic management (World
Bank, 2006). A customs union was established in02@@h a common external tariff
(CET). In January 2001, the member countries adoptecommon agricultural policy
framework. The customs duties applied by these tdesnare formulated within the
framework of the common external tariffs (CET) whientailed a substantial reduction in
border tariffs (FAO, 2003b). Under CET, milled rigaports from third countries are
subject to a 10 percent import duty and various f&#e2 % (statistical tax and solidarity
tax). The common external tariff and other dutiesapplicable to CIF value. Irrigated rice
production uses various inputs, both traded andtramled, which are affected by CET,
which also contains other tariffs that relate testintraded inputs employed in domestic rice

production.

Improving local rice production capacity is an impat and key element in the agenda for
most WAEMU countries as shown by the recent adgucal commodities studies
commissioned by WAEMU and which have identifieceras a priority crop for which the
member countries should develop special effortgutther its performance (UEMOA,
2005). There are several reasons for this drivéhé)mportant quantities of rice imports
that constitute a burden for the countries’ finahcesources, 2) the relatively significant
contribution of the commodity to national food sefyuprogrammes, 3) income generation
for smallholder farm communities, and 4) revealedtgbution to the improvement of
nutritional status. Rice is a crop that evolveshimita socio-economic and highly
competitive environment at both national and iraéomal levels and for these reasons the
strategies to reach these important objectivesrdifbm country to country. While putting
the emphasis on rice research, some countries @tteenput in place various forms of
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institutional arrangements and policy frameworkscing the effects of the customs union
tariffs on the competitiveness of irrigated riceguction and the economic incentives for
irrigated rice producers implies conducting an sssent of their impact on the

performance of the rice sector.

3.2.5 Framework for analysing economic efficiency and comparative advantage

The notion of comparative advantage has been iga¢stl in relation to development
policy (Chenery, 1961) and to its application toveleping agriculture (Goldin, 1990).
Although many of the key principles relating to quarative advantage are as old as
economics itself, the principles have been stremgd by recent challenges (Masters,
1995). As stated by Goldin (1990), the notion ahparative advantage as a determinant of
international trade was popularised by Ricardo readling the literature on comparative
advantage reveals the continuity of theoreticalettgpment from Ricardo via Mill and
Marshall to Hecksher, Ohlin and Samuelson. Thenteckallenges that prompted many
countries to undertake studies relating to thergetation of the comparative advantage,
particularly of agricultural production systems,e amostly the changing economic
environment characterised by the trade liberatimatprocess, structural adjustments
policies, and countries’ adoption of particular m@mmic management strategies such as

exchange rate policy.

Pearsonet al (1981) used a framework for analysing the econoefiiciency and
comparative advantage of rice production in WesticAf The approach compares
estimates of private profitability (difference bewn returns and costs in actual prices
facing farmers, millers, or traders) with estimatésocial profitability (residual remaining
when costs and returns are evaluated in sociagrid he reasoning behind this approach
is that in the absence of distortions, market acwbanting prices coincide, resulting in
social benefits equalling social costs for all\atigs (Page and Stryker, 1981). The criteria
used to measure economic efficiency are the netlspoofitability (NSP), domestic
resource cost ratio (DRC), and the social costfitef®CB). Net social profitability uses
only opportunity costs to assess the activity'slelpy comparing the social value of its
output to the social opportunity cost of the comiesl and factors of production

employed in producing it. The technique is saiblécefficient if the social value is equal to
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or greater than the social opportunity cost. Atagi with a DRC less than one are efficient
in the sense that the domestic factors employethésn produce more value added at
world prices than they would in the activities fromhich they are withdrawn.
Alternatively, activities with a DRC larger thaneoare inefficient because they employ
domestic factors whose opportunity cost is greii@n the net income produced. The SCB
uses the same data as the DRC and NSP within fatlgligifferent formula and is a
measure that unifies the policy-analysis and ceseht traditions of measuring
comparative advantage into a single indicator tteat be used equally well for both
purposes (Masters, 1995) and it is the only ratliciv accurately replicates farming

activities (Mucavele, 2000).

One major purpose of irrigated rice efficiency ##gdhas been to assess its comparative
advantage, its ability to make best alternatives ugeghe domestic resources devoted to its
production given prevailing production technologydanputs and output prices. Masters
(1995) defines comparative advantage to be anitgtgivnarginal contribution to national
income (or ‘social profits’), while competitivenessits marginal contribution to the net
income of its owner or manager (‘private profitgih activity that generates positive social
profits is said to be ‘economically efficient’, amol have some ‘comparative advantage’
relative to others. In other words, the comparatdvantage of a country or region
indicates how a new project or policy change wileet the whole economy, while the
competitiveness of an activity determines whethenai it can attract workers and other
resources and is therefore most useful for predjctvhether or not new firms would
engage in the activity (Masters, 1995). In theenircase, it determined whether or not the
irrigated rice sub-sector is profitable for the aast (rice farmers and other businesses
involved) and also determine the prospects foreased production and productivity. As
discussed in the previous chapter (Chapter 2)jrtlyated rice sector underwent several
policy changes (structural adjustment policy, managnt transfer, CFA currency
devaluation, UEMOA common agricultural policy, atidmestic policies). This changing
economic environment has affected the performarfidheo sector, necessitating regular

reviews of the performances for policy intervensioifhis was even accentuated as the
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guestion arises as to whether governments shoultthoe investing limited public funds

into the development of irrigation schemes.

3.2.6 Analytical and theoretical framework of the effects of different trade policy

measures

In the previous section the different trade pohlegasures and the various effects that their
implementation can introduce in the country’s ecopavere discussed. This section deals
with the analytical and theoretical framework of #ffects of these trade policy measures
on competitiveness, general economic welfare andauic development. The analytical
and theoretical framework of the effects of diffear&rade policy measures have attracted
the attention of trade policy analysts, scholargl practitioners (Caballeret al, 2000;
Navaretti and Epifani, 2004; Anderson, 2003). Maioints highlighted include the
different protection indicators that were developedneasure the protection and support
provided to producers, and these differ in theopgcand their method of calculations.
Graphical representations were also used in therdheal analysis to help further

understand these effects and to portray their vantrections and magnitudes.

3.2.6.1 Analytical framework of different trade policy measures

In the context of an open economy, the economitofadhat influence tradable goods
between a particular country and the rest of theldvare prices on the international
markets, exchange rates, international transpomtatosts, domestic prices, and other
factors, namely the trade policy measures in glaaeinfluence the import/export prices of
tradable goods. Changes in any of these econogtmr$awill impact on the levels of trade
flows of the tradable goods and thus impact onlithedihoods of the economic agents
operating in the sector of activity. The objectigesight by various trade policy measures
are varied and differ depending on the instrumémtanle policy in place. In the presence
of a specific trade policy measure, effects arduated by considering first the type of
instrument, the economic agents involved or bei@figroup, and the type of commodity.
Relating to this aspect, Pearseinal (1989) made a summary of the major criteria to be
considered in evaluating a specific trade policyasuee. The first criterion in defining the
type of instrument is the distinction between siypgolicies and trade policies, since a

subsidy is a payment from the government treasurjeva tax is a payment into the
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treasury (a negative subsidy). Most importantlgytiighlighted three main differences
between trade policy and subsidy policy: 1) thethlbmve implications for the government
budget; 2) the number of alternative subsidy aaderpolicies (table 3.1.); and 3) another
difference concerns the extent of their applicgbillThe second criterion is whether the
policy is intended to benefit producers or consunsénce a subsidy or trade policy both
cause transfers among producers, consumers, agdibenment treasury. Finally, the last

criterion is the distinction between importabled arportables.

Table 3.1: Main instruments of protection

Direct Interventions Indirect Interventions

Tariffs Exchange rate management

Import and export quotas Commodity programmes

Export subsidies Marketing supports

Sanitary and phytosanitary Inputs subsidies an@xaxmptions
Long-term investment assistance

Source: Caballero J-Met al, 2000

In our discussion that follows, particular emphasigiven to the major direct trade policy
instruments. Later on, the main focus was put ent#niffs aspect, which is the central
issue of our dissertation. Referring back to théndien of trade policy as a restriction

placed on imports or exports of a commodity, arieiin can be applied to either the price
of a tradable commodity (price-based measuresauantity (with a trade quota) to reduce
the amount traded internationally and to drive algeebetween the world price and the
domestic price. The wedge created induces some gh@nges of which three main effects
are of interest in agricultural policy analysis §Pmnet al, 1989): 1) the quantities of the

commodity that are produced, consumed, and tradgzb(ted or exported), 2) the income

transfers to or from producers, consumers, and ginvernment budget, and 3) the

efficiency losses in production or consumption. Tinansfers are accompanied by
efficiency losses, meaning that gainers gain lbas tosers lose. Hence, the benefits for
one group (producers, consumers, or the governtreagury) are less than the sum of the
losses for the other groups. Furthermore, theyaisabf the trade policy measures takes

into account the type of economy of the countryetlibr in the context of a closed or open
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economy, as this fundamental situation better éxpldne issues related to the gains from

trade.

To illustrate this, we refer to the discussion axes and subsidies in Varian (1992: 228).
The implementation of a tax regime in a system mehat there are two prices: the
demand price and the supply price. The demand ,ppgeis the price paid by the
demanders of a good, and the supply prigeisphe price received by the suppliers of the
good: they differ by the amount of the tax or sdpsA quantity tax is a tax levied on the
amount of a good consumed meaning thas Breater thangppy = ps + t (1). A value tax

is a tax levied on the expenditure of a good anekfgessed as a percentage amount. A
value tax at rate r gives (2)q p ps* (1 + r). Subsidies have a similar structureuargity
subsidy of amount s means that the seller receai\adsllars more per unit than the buyer

pays, so thatp=ps—s (3).
The typical equilibrium condition is that demandials supply and leads to:
D (py) =S (R Withpy=ps+t (4). Solving either D {pr t) = S(R) or

D(ps) =S(R—1) (5).

The inverse demand and supply functions can alssée leading to:

Pa(@)=R(q)+t (6), or &q)=Ry(a)-t (7).

As discussed earlier, the main effects of interéstbe evaluated are the prices and
guantities relationship under a trade policy measB8uch information could be derived
from the above equations to get the equilibriuncgsgiand quantities. Once, this is done,
the utility of consumption accruing to the consuraethe equilibrium Xis u(X) — px .
This measures the difference between the ‘totaéfitshfrom the consumption of the x-
good and the expenditure on the x-good. The prafitsuing to the firm aregp — c(X).
Finally, the revenues accruing to the governmemar= (s — p) X (8). The net welfare

is (9): W (x*) = u (x*) — c (x*). This representkd area below the demand curve minus the

area below the marginal cost curve (figure 3.1he Wifference between the surplus
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achieved with the tax and the welfare achievedéndriginal equilibrium is known as the
deadweight loss which measures the value to theuooer of the lost output. This triangle
representing the deadweight loss is also refercechs the welfare loss of policy
intervention (Caballeret al.,2000) and in this case it is the tax policy.

Price

Tax revenue
Supply

P*y

Demand
Deadweight
loss

»
»

Quantity

Figure3.1: Tax revenue and deadweight loss

Using this framework as a baseline analysis aretniaf) to the different criteria necessary
to be known when evaluating a specific trade poliasure, we can derive the various
effects of different policy measures, the econompact, and the appropriate indicators.
Prior to these reviews, an important notion fos tinalysis that needs some review is the
one related to prices, which constitute the cerl@inent inducing behavioural reactions
from the various economic agents involved in thenemic transactions. In the context of
an open economy (the country opens to trade))dhis us to refer to those instruments of
trade policy involving price based measures: ®riiport subsidies, and export taxes. As
suggested by Caballeri al (2000), when the country opens to trade, theie need to
adjust the price of the commodity in the internadilomarket in order to be able to compare
it meaningfully with the domestic price received flmpducers. These international prices
adjusted are the financial parity prices. The si@rpoint for this process is the border
price, which for imports is the CIF price and faiperts the FOB price. Both the CIF and
FOB prices are expressed in local currency. Foexgortable commodity, the financial

export parity price is calculated while for impdaie goods, it is the financial import parity
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price which needs to be calculated. However, foassessment of the economic impact of
trade policy measures using the indicators of ptmte, the economic parity prices are also
calculated, and these are derived from the findpaaty prices. The difference between
the financial parity prices and economic paritycesi are that the latter do not include those
elements of market distortions present in finangiafity prices. Detailed calculations

procedures of these prices are discussed in thehapters.

3.2.6.2 Effects of different policy measures

Conceptually, the three effects are analysed usiegoncepts of producer and consumer
surplus (Caballeret al, 2000; Navaretti and Epifani, 2004). Thus, thédfave impact of
trade policy measures is evaluated through thegdsamduced in the consumers’ surplus
and the producers’ surplus. The overall effect @rr effect is evaluated as the aggregate
effects induced on all agents involved. The theémakfoundations of the effects are better
understood when first referring to how the equilibr price and/or quantity changes, as the
trade policy measure is introduced with graphiegresentations (Caballeet al, 2000;
Navaretti and Epifani, 2004).

3.2.6.2.1 Effects of a tariff

Tariffs are price based measures and could ber sipieeific (p= p+ t) orad valorem(p =

1+ t* pr. P refers to the price of the tradable commodityreeftrade. A tariff raises the
price of imports to home consumers, increases gavent revenue, and tends to increase
the price for domestic producers of the import-cetimg commodity, thus providing an
incentive for them to increase production and m@planports (Caballer@t al, 2000;
Navaretti and Epifani, 2004). Tariffs, thereforacrease the income of producers and
government at the expense of consumers, and temdke the domestic production of the
good greater than it would have been in the absehttee protective measure. It is noted,
however, that the effects differ slightly when ddesing the case of a small country versus
a large country (Navaretti and Epifani, 2004). both cases, the effects on consumers and
producers are the same but in the case of a lagdry, the government revenues increase
more than in the case of a small country becausg #ne partly paid for by foreign
exporters as world prices decline. In the casenddllscountry, the net welfare effect is

negative because consumers subsidise inefficiendupers and there is loss of
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opportunities for beneficial consumption (dead Wweigss in consumers’ surplus). But the

welfare effects are ambiguous in the case of leogatry.

3.2.6.3 Economic effects of tariffs

The economic effects of trade policy instruments aralysed through various methods as
discussed in earlier sections. This evaluation aslenassuming market equilibrium in an

open market, implying that the country opens itslbcs to trade. As tariffs are the trade

policy instrument of interest in our study, ath valoremtariff example is used to analyse

the economic effects using a graphical representat portray the various prices and

guantities relationship (figure 3.2.).

In the absence of a price-based measure, the prieeailing domestically is the
international price of the importable commodity. esuilibrium, the domestic price equals
the international price 2 With the introduction of a trade policy measute tariff t
agents react in the new market context to reacbwagstate of equilibrium. These effects
are summarised as follows (Caballetal, 2000):
* the domestic price increases fromtB R*(1+t);
* domestic production increases frogts s;
» domestic consumption decreases frayodd.
» the imported quantity decreases fromp<{dg) to (d— s);
e government obtains a revenue equal to the shadedrafigure 3.2;
» producers benefit from a higher price, which enagaes them to increase
production, the government collects some tariferewe, dependency on rice
imports decreases, and consumers lose because lmftier price, which moves

them to reduce consumption.

Similar trade effects can be expected if a goventnmeposes an import quota equal {o-d

s (figure 3.2.).
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Figure 3.2: Effectsof Tariffsand Imports Quotas

3.2.6.4 Welfare effects of tariffs

The classical tool for measuring welfare changeghes consumer surplus (Varian,
1992:163) and this measures the area to the ldfiedlemand curve between a prigapd

p:. In other words, it measures the difference betwibe amount a consumer is willing to
pay for a unit of a good and the amount actualigi.da the case of producers, the producer
surplus constitutes the measure of welfare chamgeh is a symmetrical concept to that
of the consumer surplus (Caballesbal, 2000). Caballeret al (2000) further state that
the welfare analysis of trade interventions coadistexamining and measuring how these
interventions increase or decrease the consumepraddicer surplus, as well as generate
fiscal revenues or costs and quota rents. A réstmion imports through the imposition of
anad valoremtariff benefits producers by raising the domegtice facing both producers
and consumers,qPabove the world price,Pby the amount of tariff t thereby allowing
domestic output to expand, and resulting in a reolngn imports (reflecting the increase

in local supply) and a decrease in local demandsi@mption).
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Figure 3.3: Welfare Implications of atariff

The welfare implications of a tariff representedigure 3.3 and summarised in table 3.2
are that changes occur in magnitude in the varmlisators, namely the consumer surplus,
producer surplus, government tax revenue, andadfa surplus, implying welfare gains
and losses of the various groups consisting ottmsumers, producers, governments and
the net welfare effect for society. Caballezb al (2000) indicate that the monetary
magnitude of these indicators depend on the dlestiof the supply and demand curves,
the import price of the good, the quantities pratlyjconsumed and imported, and the size
of the tariff. As shown in table 3.2, the consurserplus decreases, indicating a loss of
consumers’ welfare, while the producer surplusdases, implying welfare gain. The tariff

generates some revenue for the government budget.
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Table 3.2: Summary of the welfare effects of a tariff

Indicators Without Tariff | With Tariff | Change in
welfare

Consumer surplus | b+c+d+e+f+g f+g -(b+c+d+e)

Producer surplus a atb +b

Tariff revenue None d +d

Total surplus a+b+c+d+e+f+gat+b+ d+f+g | -(cte)

Source: Source: Caballero J-M. et al, 2000

3.2.6.5 Trade policy measures, competitiveness and general economic development
Putting together the gains and losses, howeveg doecompensate for the magnitude of
losses, indicating a net welfare loss that is iedulsy the trade policy measure. Thus, the
economic impact is that transfers are enabled anemogomic agents permitting some
beneficiaries to gain more than others, and thee®pare not totally compensated for by the
gains, thereby creating some inefficiencies in aleconomic performance as compared
to the case of a free trade situation. But, asudsed in the economics literature, the
concept ofpareto efficiency tells us that a measure, by creatingemiives for some
economic agents, means that others have to giveoope benefits. As discussed by
Navaretti and Epifani (2004), in general, imporotpction as well as export promotion
distort production and consumption decisions, fioeee they are generally welfare
reducing. Furthermore, trade policy has effectshendistribution of income. Thus, due to
the distortions that are introduced by trade palntgrventions, tariff reductions constitute
a hot topic at WTO discussions and negotiationenBwvhen trade policy reduces national
income and causes serious inefficiency in the emingystem, it always benefits some
firms or individuals at the expense of the ressofiety (Navaretti and Epifani, 2004).
Gibbs (2007) indicated that there has been litlesensus on the relationship between
trade and short- to medium-term economic growtind-even less on its role in long-term
economic development. However, in his analysisp&i{2007) indicated that the common
thread in the different theories relating to tradethat it can contribute to growth by
expanding markets, facilitating competition andsdminating knowledge.
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3.2.6.6 Framework for analysing theimpact of customstariffs

Tracing the effects of the customs union’s tardffsthe competitiveness of irrigated rice
production and the economic incentives for irrigatiee producers implies conducting an
assessment of its impact on the performance ofiteesector. As shown above, trade
policy measures impact on several economic indisafmarket prices and quantities of
tradables) and introduce changes in the welfataentlifferent economic agents. This is to
say that the trade policy measure, as a policynatgion, introduces some distortions
which are referred to as deviations between theahset of prices in an economy and a set
of ideal long-term equilibrium prices for that eoomy (Caballeroet al., 2000). The
protection indicators measure the extent of thasmrtions and thus they measure the
effect of policy interventions. Several indicatofsprotection are reported in the literature
and these indicators can accurately be generatedigim the policy analysis matrix.
Therefore, the impact of the common external taréffects on the competitiveness of the
irrigated rice activity can also be investigatethgshe policy analysis matrix. Detailed
discussion of the indicators of protection, fornsufar the standard measures, and other

important policy indicators form the substance bagter 4.

3.3 Earlier studies on the competitiveness of irrigated rice production
systems in West Africa

Since the 1980s, a number of studies have beeructwtion rice-based systems in order
to assess the performance of the systems andpetron rural communities’ livelihoods.
Africa Rice Centre (AfricaRice) ex WARDA/ADRAO pieered several studies through
its task forces. Specifically, socio-economic texa studies were conducted by the
economic task force group, policy support and petida economics units. Other major
technical studies were also conducted by the FAO.

The book of rice information published by FAO (2D02ported a series of selected
countries’ performance indicators. The informatias given by year and for each rice-
growing ecosystem (irrigated, upland, rainfed lowlladeepwater) and countries in sub-
Saharan Africa (SSA). Important aspects to highhgere that the performance indicators

vary first by major rice growing ecosystem and sedp within a single rice growing
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ecosystem; the indicators vary depending on theame also by locality. These aspects of
the performance indicators reveal the impact ofomkination of a number of factors
(biophysical, technical, and social) including geatial variation of growing conditions.
Another aspect is that in those countries for widata and information exist over different
periods of time, there is a tendency in yields iovpment that could be linked to better

technology diffusion (crop varieties and crop mamagnt techniques).

Beginning in the mid-90s, the Africa Rice CentrefrigaRice) ex WARDA/ADRAO
conducted several studies on rice-based systemsgthiits various task forces. The data
period spans from 1994 to 1998 and relates to majerecosystems found in the West
African region. The performance indicators presgmtelude yields, gross revenues, total
production, and net revenues. Highest yield databtained in irrigated rice ecosystems
(4.68 tons/ha) in the Senegal River valley whilevdo yields (less than 2 tons/ha) are
observed for the cases of developed lowland, uplamd flood plains. However, the gross
revenue figures do not follow the same patterrvéosrous reasons which cause yields and
price levels to differ. Yield data has a somewhateah trend, implying various forms and
levels of managerial expertise in crop managemectiniques, and different levels of
technology diffusion. The various production coatsoss the different rice growing
ecologies indicate not only different input useelsvbut also differences in price levels,

thus also affecting the net revenue indicators.

Recent findings concerning different countriesgated rice performance indicators relate
to financial performances based on rice crop bwdgetich were developed using
indicators such as: current year input and outpitep, household costs of production
relating to land preparation, inputs, and fertikseThese performances differ across

countries and among the various irrigated systéades 3.3 and 3.4).
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Table 3.3: Summary Cross Country Results

Hypothesis: Rice Double cropp Burkina Mali | Niget
Fas(
Annual Average Yield, Kche 2,981 3,65( 3,67¢
Hired Labor Cost, US $ / ton 71 57 93
Production Cost, US $ / ton 175| 18z 224
Fertiliser Cost, US $ / ton 61 45 6C
Water Cost, US $/ton 33 39 71
Net Cash Revenue, US $/ 574 1,89¢ 61¢
Net Revenue per capita, US $eal 42| 144 73
}\Iet Revenue per adult agriculture Worker, U 96| 304 25t
Yeal

Quantity of paddy produced per ad 1,091 1,762 1,641
agricultural Worker, kg/ye

Average irrigated rice plot, | 1.047| 1.72¢ 0.82¢
Average paddy price, US $/ 0.2z 0.42 0.24

Source: Africa Rice Center (WARDA). 2007.

To analyse rice sector efficiency, studies usingnelstic resource costs (DRC) were
conducted to assess the comparative advantage otthactivity. Several studies carried
out across the sub-region have assessed the cdivpadvantages of different types of
rice based systems and the subsequent resultomugaced on the basis of the level of
domestic resource cost ratios (DRC) that were coedpior different rice commaodity
systems (Lancon, 2001la; Kormawa and Akande, 200Bbg@ seminal research work
conducted with regard to rice competitiveness inst\ifrica is the book written by
Pearsoret al (1981), which investigated major economic andtipal influences on the
expansion of rice production and the efficiencyeaisting and proposed methods of
growing, milling, and marketing rice in five Wesftri&an countries (Cote d’ Ivoire, Mali,
Liberia, Sierra Leone, Senegal) by using an apbralaat incorporated analysis of issues
relating to the efficiency of farm production anohwarative effectiveness of alternative
policies. Main concluding remarks were that Mdkarly has a strong comparative
advantage in domestic production as a substituteide imports and also for exports to
other West African countries. Sierra Leone has driglosts than Mali, resulting from a
relatively low level of productivity, but productias still profitable because wages are very
low. Furthermore, Sierra Leone can export rice npooditably than Mali because of lower

transport costs to neighboring markets. The cormarigsfurther indicated that Ivory Coast
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and Liberia have a comparative disadvantage inymiad rice for their national markets,
while Senegal occupies an intermediate positiowdet Mali and Sierra Leone, on the

one hand, and the Ivory Coast and Liberia, on thero

Other rice efficiency studies obtained various DiR@icators. The decreasing trend of the
Domestic Resource Cost (DRC) ratios over time imous countries indicates an overall
enhancement of the competitiveness of the rice augn (Lancon, 200la). The

improvements of the DRC are related to severabfacsuch as technology level, post-

harvest and processing technologies, location angetied markets (table 3.4).
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Table 3.4 :DRCs by Rice Growing Ecologies

Country Yeal Irrigatec Lowland rainfec | Upland rainfe: Mangrove Floodec
High | Low | High |Low High Low | High | Low Low

Cote d'lvoire | 197¢ 29¢ | 1.7¢ |1.67 1.51 1.3¢

Liberia 197¢ 1.57 | 1.4¢ 1.9¢ 1.7¢

Mali 197¢ 0.5¢ 065 |0.7Z 0.87

Senega 197¢ 1.9¢ 1.2¢ 1.04

Sierra Leone | 197¢ 0.8¢ | 0. 0.9¢ 0.9¢ |0.8¢ 0.87

Nigeria 199( 1.01 |1.4¢ |0.6z |0.51 0.67 0.7z

Cote d'lvoire | 199: 1.01 0.8¢ |0.8¢ 1.11 1.0¢

Cote d'lvoire | 199t 0.6 0.6¢ | 0.47 0.€ 0.5¢

Niger 199¢ 0.5¢ |0.91

Sierra Leone | 199t 0.71 0.5¢ 0.27

Mali 199¢ 0.4

Senega 199¢ 1.1¢ 0.9¢

Source: Lancon, F.2001a.
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3.4 Major issues at stake with regard to irrigated rice competitiveness

Rice constitutes one of the most important comnexdithat has undergone several
(sometimes contradictory) policy and institutiormhlanges. It is a reality for most sub-
Saharan African (SSA) countries that the develogroénice production was not made in
isolation from other agricultural enterprises; thee sub-sector has evolved within a
changing agricultural environment and macro-ecooaetting. Initial research has shown
that the competitiveness of local rice productiepehds not only on technical efficiency
(farm-level productivity) but also on several ecomno factors, including input and output
prices, non-price factors such as the type ofatry system (electric pumping, gravity,
motopump diesel), and post-harvest and rice qualiypagement. The type of irrigation
system affects mostly the water cost, and this thects the water-user fees paid by
producers. The producers lack public support inketarg their paddy and milled rice.
Furthermore, their links to local markets are nellwleveloped, in the sense that only a
small proportion of the rice produced actually getshe market. Thus, privately sold rice
guantities are less important. The reason for ithithat farmers’ production is used to
satisfy several needs: household consumption, nd-lgayment for water fees, future

reserves, and arrears for water fees.

The cost of producing local irrigated rice—and feenits profitability — is obviously
extremely important when considering its compegitiess. Locally produced rice in West
African countries in general, and Sahelian coustrneparticular, comes from different rice
production systems that involve different levelstiagidable and non-tradable resources
(inputs, labour, and capital). These costs, inrth&in, are a function of the prices of
resources used in production, but also of the mistances under which the rice is grown
and the managerial expertise of producers. Thislemnthe competitiveness of local
irrigated rice contingent on several factors, idaolg farm-level productivity, the economic

environment and product quality, which in turn deggeon post-harvest activities.

In conclusion, major issues at stake include imipigpfarm productivity and efficiency,
enhancing market linkages, improving post-harvestgsses and handling and also quality

for increased value addition, and overall competitess through enabling policies.

55



Masters (1995) explained that the value of definaognpetitiveness and comparative
advantage in terms of profitability is its immediagdolicy implications: expanding socially
profitable activities raises national income, wtabgpanding privately profitable ones may
not. With the application of the policy analysistma the impact of policy variables of

interest was assessed.

With adequate support of the scheme managemetdr beganisation of activities will be
facilitated and the system would function at aneptable performance level for both
productivity and financial sustainability. This wdunecessitate better institutional
arrangements for enhanced productivity of theated systems, and thus involve the key
role of private entrepreneurship, especially regardcritical domains such as the
marketing of locally produced rice, inputs suppyedit, and the provision of technical
assistance to producers. Furthermore, with a prapérwell maintained infrastructure in
place, better product quality and performance altyegchain can be reached, and overall

competitiveness of the sector achieved.

3.5 Chapter summary

The chapter discussed the main theme of the thesler its various aspects including the
definitions of trade policy measures and its ecanand welfare impact. Specifically, the
chapter discussed the trade policy measures andetitiveness of irrigated rice
production. After the definition of the trade pglimeasures, a particular focus was put on
the tariffs aspect, which is the central issuehef dissertation. The trade policy measures
takes into account the type of economy of the agunthether in the context of a closed or
open economy, as this fundamental situation bettplains the issues related to the gains
from trade. The policy measures are varied andideclseveral instruments. The typical
trade policies are: tariffs, non-tariff barrieragdaregulations concerning capital exports and
imports. In terms of agriculture, three principaltegories of policies are used to bring
about change: 1) agricultural price policies, 2crmaconomic policies (fiscal, monetary,
exchange-rate and the domestic factors policies),3 public investment policies. These
instruments are used by governments within natioad and agriculture frameworks in
order to reach some predefined objectives by imdusome changes (impacts) on a variety

of economic variables. In other words, the impletaton of specific trade policies implies
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various interlinks between other macro-economidgcgaspheres, the agricultural sector,
and the rest of world, rendering it necessary talewtand trade-related policies.
Throughout the literature, it has been shown treatet policies alter domestic prices and
guantities of the targeted agricultural commodititis means that the use of a particular
instrument with an intended objective could havepdlover effect and affect other
economic agents. The irrigated rice productionesydtaces major issues which include the
improvement of farm productivity and efficiencyetenhancement of market linkages, the
improvement of post-harvest processes, handling amdall competitiveness through
enabling policies. Tracing the effects of the cosaunion’s tariffs on the competitiveness
of irrigated rice production and the economic iricas for irrigated rice producers implies
conducting an assessment of its impact on the qpeaface of the rice sector. The use of the

Policy Analysis Matrix (PAM) was found appropridgtel| to investigate these issues.
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CHAPTER 4: THE POLICY ANALYSIS MATRIX AND THE
COMPETITIVENESS OF IRRIGATED RICE SYSTEMS

4.1 Introduction

The previous chapter reviewed the different traoleep measures and related measurement
methods, the economic impacts on both supply andadd of traded commodities,
including the relationship between price and qignand the transfers induced among
different economic agents. The chapter also emgédsivelfare effects, with particular
reference to tariffs that involve direct price-ldhggerventions that induce various forms of
distortion in the economy and that can be tracedutih the different indicators of
protection (incentives) provided to producers. Spebtection indicators measure the
extent of these distortions and thus they meakereftects of policy interventions.

Several indicators of protection are reported ie tiberature and can be accurately
generated through the policy analysis matrix. Th@mon external tariff is a price-based

trade policy measure and its effects on the conmnetess of the irrigated rice activity can

also be investigated using the policy analysis imaffhe indicators generated through the
application of the policy analysis matrix (PAM) Raween the subject of various

publications, which made a detailed review of tbhenputations, use, interpretation and
their potential limitations. In this chapter, wesfi made a review of the policy analysis
matrix and discuss the various indicators: poliesgentives and comparative advantage
indicators. Next, we discussed the implicationshef indicators in assessing the common
external tariff impacts on the performance of thigated rice sub-sector performance and
its competitiveness. Third, we discussed the piatidirhitations of the model.
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4.2 The Policy Analysis Matrix (PAM): Analytical framework for Policy

Evaluation

The Policy Analysis Matrix (PAM) was developed as analytical tool to measure the
impact of government policy on the private profiipof agricultural systems and on the
efficiency of resource use (Monke and Pearson, 1988ee principal practical issues can
be investigated through the PAM approach: 1) thaaithof policy on competitiveness and
farm-level profits, 2) the influence of investmemblicy on economic efficiency and

comparative advantage, and 3) the effects of dgrrall research policy on changing

technologies.

From its theoretical background, the method costaimumber of theoretical assumptions
and empirical simplifications and it allows the ma@ment of the effects of policy on
producers’ income as well as identification of #f@ns among key interest groups
involving producers in agricultural systems, constsnof food, and policy-makers who
control allocations of government budgets (Monkd &®arson, 1989). The underlying
theoretical assumption is that policy options iaflae the returns and costs of agricultural
production through prices of agricultural inputslautputs. These agricultural inputs used
in the process of agricultural production includadable inputs and domestic factors
(capital, labour, and land), the levels of whictifedi depending on the agricultural
production systems. Intensive agricultural produtsystems use high input levels that are
mostly traded inputs, and this is precisely thesaaih irrigated rice production. With the
PAM methodology, the costs of traded and non-tragedds and their revenues are
computed using different categories of prices, Whilude market and reference prices.
The reference prices represent prices which worddgil in the absence of policy effects.
Thus, the main empirical task in the PAM approactoiconstruct the accounting matrices
of revenues, costs, and profits (Monke and Pears®89), making the policy analysis
matrix a product of two accounting identities. Thst one, profitability, is defined as the
difference between revenues and costs and the demo@ measures the effects of
divergences (distorting policies and market fagyras the differences between observed
parameters and parameters that would exist if iergkences were removed. Caballeto

al. (2000) indicated that measuring policy intervemsi requires establishing a benchmark

59



against which to compare domestic prices. For trapds, the normal practice is to use
the international price adjusted as needed in aawleterive the financial and economic
parity prices. Through PAM methodology, policy etfeare estimated by a comparison of
the existing levels of private (actual market) twial (efficiency) revenues, costs, and
profits. On the basis of these results, importaticp indicators could be derived relating
to private profitability, social profitability (iHading comparative advantage indicators),

and policy transfers (protection coefficients).blEad.1 gives the policy analysis matrix.

Table 4.1: The Policy Analysis Matrix (PAM)

Benefits / Gros:| Cost: Net Profi
Revenue
Tracable Input Domestic
Factor:
Budget ai’ A=Y P,Q« B=>PRQ C=XPRQ D=> PxQ« -
Market Prices YPQi-YPRG
(Private Price:
Budget af E=YP Q« F=>PiQ G=>PQ H=>P Q-
Social Prices YPiQi-YPiQ
(Social
Opportunity
Costs
Divergence | =>PQx/ J=YPRQ/YPiQ | K=XPFQ/ L =>PQ«-
YP xQx 2P iQ YPQ ->PQ/
2P ku(S' YPiQ
- i

Source: Monke and Pearson, 1989; Masters, 1995.

The matrix entries A, B, and C are the sum of potglof market prices (P) and quantities
(Q), representing all of an activity’s outputs fwgubscript x), tradable inputs (subscript i)
and non-tradable domestic factor inputs (subsg¢yigEntries E, F, and G use the same
quantities but are valued at social opportunitytsos shadow prices (P The bottom row

is the difference between the other two rows; #st tolumn is benefit minus costs. The
term ‘private’ refers to observed revenues andsaastecting actual market prices received
or paid by farmers, traders, or processors in ghewtural system. On the other hand, the
social prices measure comparative advantage aiegf@ly in the agricultural commodity
system. Monke and Pearson (1989) stated thatesffi@outcomes are achieved when an

economy’s resources are used in activities thateréhe highest levels of output and
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income; therefore the social profits (H) are arncefhit measure because outputs (E) and
inputs (F and G) are valued at prices that reBeatcity values or social opportunity costs
(social prices). Social prices are defined as pribat would result in the best allocation of
resources and thus lead to the highest incomeraere (Pearsoret al, 2003). The
scarcity values or social opportunity costs aremeged based on comparable international
market prices, i.e. international CIF or FOB. Astetl by Masters (1995), in the estimation
of opportunity costs of traded crops and input&ew choice is that between the use of
foreign price observations, (suitably correctedifivernational marketing costs) and the use
of local observations of import and export pricEsr an importable, the import price
indicates the opportunity cost of obtaining an addal unit to satisfy domestic demand
while for an exportable, the export price is a measof the opportunity cost of an
additional unit of domestic production. In ordernhake a meaningful comparison, these
prices are converted into local currency and thehamge rate comes into play. Thus, in
applying the PAM methodology to estimate policyeet6 on production systems, two
important aspects are to be considered: 1) a pdagstment process in order to estimate
both the financial and social import parity pricdégradable goods and services, and 2) the
use of an appropriate exchange rate to convernatienal prices to local currencies. The
exchange rate constitutes one of the major linksden the national and world economies.
Other important factors are international pricegraflables, international transport costs,
domestic prices and trade policy measures, implihiag, apart from the price adjustment
process, other important data and information &klyrnecessary for the development of
an accounting matrix along the various segmenth@fcommodity chain. As stated by
Yao, (1997), the basic information needed for cdimpia PAM are vyields, input
requirements, and the market prices of inputs arputs. The data of transportation costs,
processing costs, storage costs, port chargesygrod/input subsidies, and import/export

tariffs are also required to derive the socialgsic

Rice is an import substituting commodity and therefthe calculation of the financial
import parity prices is of interest. As describedGaballeroet al (2000), the financial
import parity price is calculated by first choosiaglomestic wholesale reference market

(capital city market) where imported goods competk locally produced goods. Then, to
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the border price (CIF) are added all port chardes ¢he import touches the dock, any
domestic tariffs and other taxes or fees, dutiesubsidies, and the transport and marketing
costs from the port to the market of reference, thrglgives the import parity price at the
market of reference. The farm-gate import pariticgris obtained by subtracting the
transport and marketing costs that producers lapay to put their produce on the market
of reference. In a case in which there exists amdustrial transformation, the paddy
equivalent is calculated using the conversion eafgaddy into milled rice, and the cost of
milling is deducted. The economic parity prices@eaved from financial parity prices, but
as discussed by Caballegd al (2000), there are three ways in which marketodisins
may affect financial parity prices and these neeblet taken into account in calculating the
economic price: 1) exchange rate, 2) fiscal orerpdlicies (taxes, subsidies, tariffs and
guotas), and 3) market failures or income trandikesindirect taxes and subsidies that
alter the transport and marketing costs of the codity from the border point to the farm-

gate level.

The policy analysis matrix (PAM) has been used inuaber of studies to assess the
effects of policies and policy changes on agricaltproduction systems characterised by
the growing ecology, location, technology use, emmgb management (levels of inputs use).
Yao (1997) states that the primary objective fonstucting a PAM is to derive a few
important policy parameters for policy analysisisTéuthor has used the analytical tool to
estimate various indicators of comparative advantagd policy distortions to assess the
costs and benefits of production diversificationThmailand. In their seminal booRjce in
West Africa, Policy and Economjd2earsoret al (1981) applied the PAM methodology to
make an assessment of rice sectors and variousdglalicies in several West African
countries. The PAM approach was used by WARDA #m@artners to assess various rice
production systems’ competitiveness in differenirddes. From 1995 to 1998, studies on
the PAM were conducted in Nigeria, Sierra Leonaegal, and Mali; and some training
sessions were conducted in the Ivory Coast, SenagalMali (Langon, 2001b). The PAM
was also used to study the competitiveness ofpioduction systems in Guinea and has
very recently been used as a decision-making toalrice and maize stratification project

(Nchoet al, 2008). In East and Southern Africa, severalisiidave made use of the PAM
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to assess the competitiveness of different commesd{Hassaret al, 1999; Mucavele,
2000).

4.3 Common Indicators of Comparative Advantage, Agricultural
Protection and Policy Distortion

As shown in table 4.1, three principal measuresbeagenerated from the PAM approach
and these include private profitability, social fgebility, and policy transfers
(divergences), and these measures are determingel/byal indicators. Table 4.2 provides
a summary of the common indicators for private ipabflity, comparative advantage, and
policy transfers. In terms of policy analysis, tineicators convey specific information

relating to policy effects on the performance @ #igricultural system being investigated.

4.3.1 Private profitability

PAM methodology enables specific policy evaluatanagricultural production systems
that can take into account differences in crop gngwecologies and levels of technologies,
given prevailing market conditions. Thus, it alloysiging the profitability of the crop
enterprise based on profits generated at markegg(D) in order to determine whether the
enterprise is competitive (positive profits) or rapmpetitive (negative profits). The
private profit D = (A — B — C) indicates competdivess under existing policies. A
competitive firm by definition is one that takes tmarket price of output as given and
outside of its control and in well-behaved cades,supply function of a competitive firm
is the upward sloping part of the marginal costeuwhich lies above the average variable
cost curve (Varian, 1992: 216-17). A profitableegptise is then expected to grow, while a
non-competitive enterprise is expected to contoaetr time. With positive earnings, the
enterprise can make new investments for furtheramesipn. Therefore, competitiveness
means that the owner of the enterprise is supplgirtgut to the market at a competitive
price (P = Marginal unit cost). However, this mayt be the case as the market prices do
not always reflect the true marginal productiontcomaplying some market distortion or

market failure.

As indicated by Pearsoet al (2003), a market failure occurs when a markds feo

provide a competitive outcome and an efficientgrithe common types of market failures
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are monopolies, externalities, and factor markgieirfections while a distorting policy is a
government intervention that forces a market piicdiverge from its efficient valuation;
these forces include taxes/subsidies, trade reéstrs; or price regulations. The private cost
ratio (PCR) is the ratio of domestic factor co€$ {0 value added in private prices (A —
B). The value added indicates the difference betvtbe value of output and the costs of
tradable inputs and shows how much the systemféana 0 pay domestic factors and still
remain competitive. In other words, a private gasib larger than one (>1) indicates that
the value added is lower than the domestic faatosts and thus such a system is not
competitive. When this ratio is less than one (#djnplies that value added is greater than
domestic factor costs and that the operator is mgarofits. A ratio just equal to one (=1)
implies that the enterprise is operating at braanegoint, since C/(A — B) = 1 means that
C+B=A,orA-B-C=D=0).
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Table 4.2: Summary of the common indicators for private
profitability, comparative advantage, and policy transfers

Principal Measur:
Categor

Common Indicatol

Calculation methc

Private profitabilit

Private Profi

D = (A-B-C)

Private Cost Rati
(PCR

PCR=C/ (A B)

Social Frofits

Net Social Profi

NSP=H=E-F-G _
:ZP xQx - ZP iQi - ZP iQi

Domestic Resourc
Cost

DRC=G/(E=F) .
=>PiQ /P xQx->PiQ)

Social Cost Benef

SCB=(F+G)/E
—(ZP iQi +>PiQ) /ZP xQx

Policy Transfer

Nominal Prection
Coefficient on
tradable outpt

NPCO= A/ E =Y PxQx/ Y P xQx

Nominal Protectior
Coefficient on
tradable inpt

NPCI=B/F =yPQ// Y PiQ

Effective Protectior

EPC=(A-B)/(E-F).

Coefficien = (O PQx- ZF’ Q) / P xQc- YFiQ)
Profitability PC=(A—-B-C)/(E~F-0G)
Coefficient =(D/H)

=QPQx- 2PQi - 2 PQ) /
QP Q- 3PiQ-YP Q)

Producer Subsid
Estimat:

PSE=L/#

Subsidy Ratio t¢
producers
(Effective Subsidy
Coefficient

SRP=ESC=L/

Output Transfes

=A-

Input Transfer

I
J

Factor Transfe

K

Net Transfer

E
B-F
C-G
D-H

-J

Adapted from Monke and Pearson (1989) an

L=
d Mast@es).

4.3.2 Social profitability and comparative advantage

Three fundamental indicators measure the comparafidvantage of a particular
agricultural system. These comparative advantadiedtors also constitute a measure of
the efficiency of the system. First, the net soq@abfit (NSP), which measures the
economic profitability of the agricultural systeis, obtained by the difference between
gross revenues and costs of traded inputs andradee factors, both valued at reference
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prices or social opportunity costs; thus, it is poed by the formula: NSP = E - F - G.
The net social profit (NSP) is an accurate measticemparative advantage and is used to
compare similar types of activities (Monke and Beay 1989; Masters 1995; Mucavele
2000). It illustrates the benefit to the economypaiducing a given commodity; positive
social profits imply efficient use of scarce resmuand indicate that the enterprise has a
comparative advantage because it produces at somséd that are less than the social
benefits. Negative social profits indicate that sigstem is operating at social costs higher
than the social revenues and such a system camvotesunless there are some incentives
given to it through particular government policidsected towards traded inputs or
domestic factors, since the social costs include tvaded inputs and domestic factor costs.
Net social profitability (NSP) and domestic res@ucosts (DRC) are conceptually related,
since each can be derived from the other (Peal®8). The main difference is that the
domestic resource cost (DRC) is computed as a ofittbe domestic factor costs (land,

labour, capital) to value added, both computeaeibsprices; that is G/(E — F).

The second indicator of comparative advantagesisittmestic resource cost (DRC), which
is the major indicator of comparative advantages & measure of economic efficiency that
is used in developing countries to guide policyonefs (Masters and Winter-Nelson,

1995). The DRC is commonly used as a measure opagson across countries. But the
DRC can also be used to compare activities withtountry (Mucavele, 2000). The DRC,

defined as G/(E — F), indicates a ratio of domefstator costs (land, labour, capital) to
value added, both computed at social prices. Valilged is defined as the difference
between the gross revenues generated by an adivityits related tradable inputs costs
evaluated at their social prices. Page and Stijli@81) stated that minimising the resource
cost ratio in activities that produce tradable gosdequivalent to maximising value added
at world prices per unit of domestic resources eyga. A ratio of DRC < 1 implies an

efficient use of domestic resources to producetimemodity; the value added evaluated at
the reference price is higher than social oppargurost of domestic factors; more wealth
is created for the country as a whole, thus caumtinly to national income. A ratio of DRC

> 1 indicates that the agricultural system is afficient activity that cannot survive unless

government takes further measures to provide in@nthat could in some cases be non-
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efficiency objectives. Such an activity producesalethat is lower than the opportunity
cost of the domestic factors employed. A ratio 8@Dequal to one (= 1) indicates a cut-off
between efficient and non-efficient activities. Bou(1972) indicated that the concept of
DRC relates to a measure of real opportunity aoseims of total domestic resources of
producing (or saving) a net marginal unit of foreigxchange. Bruno (1972) further
indicates that by comparing the DRC with some measd the economy’s ‘real’ or
‘accounting’ exchange rate, it can be used as asiment criterion, just as the internal
rate of return of a project is compared with someasare of the real rate of interest.
However, despite its wide use as a proxy measuseaaél profitability, this indicator has
some limitations. The DRC is biased against a@withat rely heavily on domestic factors
(Masters and Winter-Nelson, 1995). This is duagenathematical formula, which in some
cases may guide resource allocations towards @esithat are excessively intensive users
of tradable inputs (Masters, 1998; 2003), and s particular reason, Masters (1998;
2003) indicated that the DRC does not systemafigaiide policy towards socially optimal
levels in a conventional tradable/non-tradable gooutbdel. Bruno (1972), on his part,
showed that actual DRCs differ from one anothertdwevariety of reasons, which include
differences in effective tariff rates on value atdideut may also be due to the existence of
guantitative restrictions on trade, taxes, or gilibsi on domestic production, market
sharing arrangements, and finally, differences betwthe market and opportunity cost of
primary factors of production, primarily capital.uhermore, other important real
challenges for comparative advantage analysisfiauding appropriate border prices for
tradable goods, appropriate domestic opportunitgtscdor non-tradables, and an

appropriate real exchange rate between tradabtes@antradables (Masters, 1995).

The third indicator of social profitability is tre®cial cost-benefit ratio (SCB); SCB = (F +
G)/E. This measures the ratio of the sum of traglaiguts costs and domestic factors costs
to gross revenue, all valued at reference pricesnhts formula, it can easily be seen that
the SCB uses the same data as the NSP and DRCerM#$995) indicated that the
absolute value of the SCB has little real meanmjthe measure’s only value is in ranking
multiple activities; its accuracy, however, depeadsrely on the underlying data used. A

ratio of SCB greater than one (< 1) indicates that system mobilises resources in its
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activities but it is not making profits; there a@me efficiency losses. With a ratio of less
than one (> 1), the activity gross revenues aredrnithan the sum of all the system’s inputs
and domestic factors of production. When the ratjast equal to one (= 1), the system is
performing at break even point; the system’s tiojalits and factor costs are equal to gross
revenues (all valued at reference prices). As tR€Dormula is biased against activities
that rely heavily on domestic factors (land andlaly, the Social Cost-Benefit (SCB) ratio
is found to be a generally superior measure ofasqmofitability and does not distort
profitability rankings (Masters and Winter-Nelsd995).

4.3.3 Policy transfers

A means provided by the PAM to evaluate price-basade policy, is to conduct an
assessment of the agricultural system by compamigrprise outcomes at market with
social prices. As shown in table 4.1, the diffeeebetween the two outcomes represents
actual policy transfers between actors in the esgnorhe main assumption made in
conducting such a comparison is that referenceeprace the best proxy measure of the
scarcity value of resources used in the commodibyglyction process while the market
prices reflect the trade policy effects. The st¢prealues of resources used constitute best
alternative uses of resources mobilised in theesyst related activities. The best
alternative uses of resources indicate resourceetfs@ency, which implies technical
efficiency, i.e. an optimal mix of inputs and fast@f production that enable the generation
of maximum output. It is therefore a system whinfjogs adequate performance levels and
which does not need a particular policy measurerdmain competitive. Policy
interventions to alter agriculture system compadiiess create distortions that are
measured, depending on the context, by variouscatwlis of protection that reveal
important information about policy effects on agtiaral system performance (revenues,
costs, and profits). A body of literature dealshatihe theoretical foundations, method of
estimations, and potential limitations (Bruno, 19P2arson, 1976; Monke and Pearson,
1989; Beghin and Fang, 2002; Anderson, 2003; Masi993; Masters, 1995; Masters,
1998; Masters, 2003). Other case studies have darated the usefulness of these
indicators in evaluating the impact of governmempialicies, particularly those related to
agriculture (Masters and Winter-Nelson, 1995; YE97; Fang and Beghin, 2000).
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In the PAM approach, Monke and Pearson (1989) eeéfiseveral indicators of policy
transfers and protection coefficients that alsacet@ the policy effects on agricultural
systems producing one commodity and agriculturastesys producing different
commodities. These are categorised into outpusfieas (1), tradable inputs transfers (J),
factor transfers (K), and net transfers (L), aswshan tables 4.1 and 4.2. Generally, the
third row of the PAM matrix is used to assess fiemnssintroduced into an agricultural
system producing similar outputs; these transfeasuees are denominated in local
currency units per unit of output (kg or tonne)coed. The protection coefficients are
used to evaluate the protection offered by polntgrivention and can also be used to make
comparisons between agricultural systems produdiffgrent outputs. The protection
coefficients are ratios that are free of currencyc@mmodity distinctions. As shown in
table 4.2, the common protection indicators are:rtbminal protection coefficient (NPC),
effective protection coefficient, producer subsidyimate (PSE), subsidy ratio to producers
(SRP), the net transfer, and the profitability éoefnt (PC). The nominal protection
coefficient (NPC) is the ratio between the obsemdket price (P) paid to producers of a
given product and the good’s underlying social apypoty cost (P*); that is NPC = P/P*.
This indicator can be computed in the case of biedautputs to get the nominal protection
coefficient on tradable outputs (NPCO). It can disocalculated in the case of tradable
inputs to get the nominal protection coefficient toadable inputs (NPCI). In the PAM
approach, NPCO is obtained by A/E, which indic#éibesextent of output transfer; NPCI is
obtained by B/F, indicating the degree of tradatypeits transfer. If NPCO < 1, the product
is taxed; if NPCO > 1, there is a subsidy assodiatih production of the commodity.
Also, if NPCI > 1, the domestic input cost is highigan the input cost at world prices and
the system is taxed by policy. But if NPCI < 1, tthemestic price is lower than the

comparable world price and the system is subsidigqublicy.

Another important measure of policy incentives he teffective protection coefficient
(EPC) which takes account of multiple distortiongls as interaction among different
tariffs in determining the incidence of protectiMucaveleet al, 2000). Its relevance
depends on reference prices and input/output coexifs (Masters, 2003). The EPC is a
ratio that compares the value added in market pride— B) with value added in world
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prices (E — F). As stated by Monke and Pearsor9;1P8arsoret al, 2003; and Masters,
2003, the effective protection coefficient is usefumeasuring the joint effect of policy
affecting both products and inputs, in contragh®anominal protection coefficient, which
measures only output transfers. These authorstegptivat the EPC is useful to compare
products with very different levels of inputs ugen EPC > 1 is an indicator that producers
are protected, while an EPC < 1 indicates thatymrers are taxed. However, as reported by
Monke and Pearson (1989), the EPC ignores theféraeBects of factor market policies
and thus it is not a complete indicator of inceggivThe concept of the profitability
coefficient (PC) was introduced for this reasone phofitability coefficient, PC = (A - B —
C)/(E — F — G), measures the incentive effectdlgiaicies and serves as a proxy for the
net policy transfer (Monke and Pearson, 1989). dfoee, the profitability coefficient (PC)
can be formulated as D/H, representing the prapouf private profits to economic profits

and indicating the proportion of incentives prodde producers through policy effects.

Other important indicators shown in table 4.2 ideldhe producer subsidy estimate (PSE),
the subsidy ratio to producers (SRP), and theraaster. The producer subsidy estimate
(PSE) is computed as L/A and includes policy effext all inputs and factors. The PSE is
the level of producer subsidy that would be neagssareplace the array of actual farm
policies employed in the country in order to ledasm income unchanged (Mucavele,
2000). The producer subsidy ratio (SRP) is fornedlais a proportion of the net policy
transfer to total social revenues: SRP = L/E = (B)/E. It includes policy effects on all
inputs and factors and enables comparison of thentxo which all policy subsidises
agricultural systems. The net transfers = L = D = H- (J + K) = an overall measure of
the difference between financial (private) and eooic (social) valuations of revenues and
costs. It represents the sum of output, tradalpets) and factor transfers. Therefore, it is
an overall measure of the difference between miatd social profits; it measures the
overall effects of policies. For that reason, fiaént policies exactly offset market failures
and all distorting policies are removed, divergandisappear and the net transfer becomes

zero (Pearsoat al, 2003).
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4.4 Implications of the indicators in assessing the common external tariff

In the case of trade policy involving price-basedasures, effects can also be measured
based on returns and costs of agricultural ensapithrough the same mechanism. The use
of a policy analysis matrix allowed the assessmétihe common external tariff’'s impact
on irrigated rice competitiveness given the prévgimarket input and output prices that
enter into the various activities of the commoddigain (from farm production to
consumption). As discussed earlier, the applicadioa tariff creates a wedge between the
price prevailing domestically and the internatiopaice of the importable commodity.
With the introduction of trade policy measures,rageeact in the new market context to
reach a new state of equilibrium. In this casehbwotported rice and the tradable inputs
used in the process of production, processing, etiack and consumption are of interest.
Domestically produced rice is also considered asaort substituting good. This situation
needs to be investigated along the commodity clsante paddy rice is processed into
milled rice (or in a relatively few cases into paited rice) and thus becomes an input at
some stage in the commodity chain. It is clearlficeable that the policy matrix
development involves pricing comparison betweereoiesl prices (market levels) and
opportunity costs of inputs and outputs; this assesit requires a good knowledge of the
commaodity chain and the various macro-economicalygs. As suggested by Caballeto

al. (2000) and Pearsaet al (1989), in order to make a meaningful comparisetween
international market prices and domestic prices,adjustment of the prices of the
importable needs to be made. The adjustment presessable one to make a clear
distinction between financial parity prices and remoic parity prices, thus allowing an
assessment of pricing efficiency. With the varimdicators generated, a clear assessment

of the common tariff on irrigated rice productiorsgem can be made.

4.5 Limits of the model

The PAM is a double accounting system of identitiath no behavioural equations
(Masters, 1995). The behavioural content of the PidMmbodied in the shadow prices
used and in the interpretation of the matrix. la tlevelopment of the various accounting
budgets, the decision to omit some elements may thia results, which are based on

current year data and information, and thus theehdstatic. Due to its static nature,
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PAM could be biased toward government policies (YE@O7). Another possible limit
concerns the difficulty in accurately determinirgpeomic (opportunity costs) prices and
the decomposition of input costs into tradable aod-tradable components (Masters,
1995: 28; Yao, 1997: 214).

4.6 Chapter summary

The chapter discussed various issues pertainintpeoPolicy Analysis Matrix (PAM)
which was the analytical tool used to investighie ¢ustom union’s tariffs effects on the
competitiveness of the irrigated rice productiostegn in Niger. The chapter reviewed the
theoretical background of the PAM and the imporaoicits use when it comes to evaluate
the effects of an identified policy effects on atjgalar agricultural production system

given the technologies and market conditions.

From the review of the literature, we understoodt tthe PAM methodology enables
specific policy evaluation of agricultural prodwsti systems that can take into account
differences in crop growing ecologies and leveldeahnologies given prevailing market
conditions. We learned also that the Policy Analydatrix (PAM) was developed as an
analytical tool to measure the impact of governnpaiicy on the private profitability of
agricultural systems and on the efficiency of resewse (Monke and Pearson, 1989). In
the PAM approach, Monke and Pearson (1989) alsoatkefeveral indicators of policy
transfers and protection coefficients that are daidirs of the policy effects on the
agricultural system producing one commodity andcatiural systems producing different
commodities. These are categorized into outpusteas (1), tradable inputs transfers (J),
factor transfers (K), and the net transfers (L)heTprotection coefficients are used to
evaluate the protection offered by policy interv@mtand can also be used to make
comparisons between agricultural systems produdiffgrent outputs. The protection

coefficients are ratios which are free of curreacgommodity distinctions.

This constituted the main reason that guided tlwcehof this analytical tool to provide
answers to the research questions formulated indmgertation. Specifically, from the
review of the literature, it be can be retained thaee principal practical issues can be
investigated through the PAM approach: 1) the impégolicy on competitiveness and
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farm-level profits, 2) the influence of investmemblicy on economic efficiency and
comparative advantage, and 3) the effects of dgrrall research policy on changing
technologies. The analytical tool permits the geten of a number of policy indicators
through the comparison of the existing levels oivgie (actual market) to social
(efficiency) revenues, costs, and profits in ortiergenerate three categories of policy
indicators including the private profitability, sak profitability, and the policy transfers
(divergences). In terms of policy analysis, theigatbrs convey specific information
relating to policy effects on the performance @ #igricultural system being investigated.

Furthermore, due to all these possibilities, thicp@nalysis matrix (PAM) was used in a
number of previous studies to assess the effectpobfies and policy changes on
agricultural production systems characterized leygtowing ecology, location, technology
use, and crop management (levels of inputs usefhdncase of trade policy involving
price-based measures such as the case of the cusionis tariffs, effects can also be
measured based on returns and costs of agriculemt@rprises through the same
mechanism. Therefore, the use of a policy analysifix allowed the assessment of the
common external tariff impact on the irrigated ro@mpetitiveness given the prevailing
market inputs and outputs prices that enteredtheovarious activities of the commaodity

chain (from farm production to consumption).
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CHAPTER 5: DEVELOPING POLICY ANALYSIS MATRIX MODELS
FOR AN IRRIGATED RICE SYSTEM

5.1 Introduction

An analysis of the irrigated rice enterprise asfixad in the Niger River valley of western
Niger using the policy analysis matrix, necess#tdtee consideration of several critical
elements entering into the production chain frormféevel production to the final stage of
product marketing. Consideration of the varioupstenables the formulation of a clear
definition of the production systems in order tcentfy the various sub-systems
(representative farm models) that can be usedvelale the policy analysis matrix (PAM)
models. For this purpose, the main steps takendotmunt to describe the commodity
production sub-systems were the following: 1) fdewel production systems, 2) post-
harvest activities that include the assembly of gmeduct, the processing, and the
marketing, and 3) macro prices and the trade peliesnents. The evaluation of the costs
and returns at farm level and the post-harvesestagecessary for the development of the
accounting budgets of the crop enterprise. As étajeRandolph (1998), the use of the
PAM approach may reflect whole farm systems or conity systems and it provides a
very powerful framework for planners trying to urgtand the fabric of their agricultural
sector and to identify opportunities for improviitg efficiency and enhancing growth
(Randolph, 1998). The development of the PAM modwisvever requires a good
knowledge of the commodity systems and the poliegnents that affect its activities. The
main purpose of this chapter is to outline in dete procedure and steps followed for the
development of PAM models for the irrigated ricsteyns. In particular, the chapter first
described and explained the importance of the taxml production practices and field
operations in models development. Secondly, the cdghe post-harvest activities was
also discussed. The third section explained theomarices and the trade policy elements
used. The last section introduced the PAM template.
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5.2 Farm-Level Production Systems

In general, farming systems in the Niger River esalare characterised by dryland and
irrigated rice production systems. Farmers produnder both systems, and for two
reasons: 1) limited availability of irrigated laforces most farmers to do some dryland
cropping, 2) combining dryland and irrigated cra@as increase resource use efficiency,
e.g. by using dry season labour for irrigation (flBoul994). The dryland activities practiced
in marginal less fertile soils are characterised Mayious cropping systems which
principally include monocropping systems of millesorghum, and peanut, and
intercropping of millet/cowpea, millet/sorghum, amdlet/sorghum/ cowpea. Irrigated rice
is produced under two different systems: publichniaged irrigated rice infrastructure and
privately irrigated rice production systems. Prevate irrigation is practiced outside the
public irrigated rice perimeters. Besides theseitvigated rice production systems, a third
type of rice production is the traditional rice guation system in which rice is grown in
flooded areas along the Niger River banks durirgtiigh period (June-December). For
this type of rice production, irrigation is not ¢milled and fertiliser use is insignificant

compared to the case of irrigated perimeter riceufd, 1994). During the rainy season,
simultaneous field operations for both dryland amdjated crops make it difficult for

farmers to execute fieldwork in a timely manner.

The publicly managed irrigation infrastructuresataz in the Niger River valley region are
mainly devoted to rice production. The documentatieviewed (Djido, 2004; Faivre-
Dupaigreet al, 2006; Mossi and Manomi, 2007) showed the extgtenf 39 irrigated
schemes along the Niger River valley totalling atineated developed land of 8,424 ha
mostly used for rice production with two croppirgasons per year: dry season and wet
season cropping. There are up to 17 irrigated sademes in the Niamey region with
3,747 ha; 18 schemes in Tillabery region involng06 ha of which 125 ha of vegetables
and 4 schemes in the Gaya region (sharing fromtigr Benin republic) encompassing
395.7 ha. Along the Niger River, public irrigatiomfrastructure typically consists of 4
different parts. The first part is large unifornvédling to protect the perimeter against
flooding. Depending on the area of the irrigatedrpeter, one or two electric powered
pumps are used to pump the water from the rivethiwihe perimeter, water distribution
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is made through a set of concrete lined canalsngrsi and secondary canals). In some
cases, a third (tertiary) canal is needed to thkartigation water to the level of the rice
plots. Lateral canals are used as drainage camasacuate any excess of water. Other
infrastructure on the perimeters includes housorgtlie perimeter director, warehouses,
and roads. The irrigated rice production systens s&ene modern technologies: modern
water management and distribution infrastructuedilisers, improved rice varieties, small
equipment, and very often, animal traction fordi&bour. Urea and composite fertilisers
(15-15-15) are widely used but the use of pesti@dd herbicides is relatively less
important. Most popular grown varieties are IR 15630-3, BG 90-2, WITA 8, and WITA
9. These varieties are produced at the Saguia reedttplication centre located in the
Niamey region. This centre is in charge of ricedsewiltiplication for use in the irrigated
perimeters and is operated by the Office Natiored Aménagements Hydro Agricoles
(ONAHA) in collaboration with the cooperatives (thssociation of rice farmers operating
in the irrigated rice perimeters) and the Union Gdoperatives and Rice Producers
(FUCOPRI). Research on the irrigated rice productystems is conducted by the
National Agronomic Research Institute of Niger (INR.

A consideration of the farm-level production sysseis crucial in order to determine the
main commodity production sub-systems that nedxktimcorporated in the policy analysis
matrix development. The irrigated production systemre defined as the sequence of field
operations, practices and crop management, anchdleglies used; these constitute
important elements that enable the identificatibthe most important production systems
in the region. This also enabled the developmertheffarm-level crop budgets which
allowed the identification of labour costs, tradaliputs costs, and domestic factors costs
related to the field operations. Earlier attemptdéavelop representative farm models in the
region have defined three representative farm nso@aluré, 1994). The criteria used are
based on average land area allocated to the sydtensroduction systems and associated
crop management practices, and level of inputs Tise.first model concerned a farmer
with dryland and irrigated perimeter rice fieldseijmeter farmer model). The second
model concerned a farmer operating both on drytmdl public irrigated rice fields with

the option of practicing private irrigated rice. eTthird model simulated the case of a
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farmer combining dryland and private irrigated rfpavate irrigator model). Dioffo (2006)

defined five categories of households based oeriaisuch as level of household crop
diversification, agriculture production intensifica, size of irrigated field plots, field

operations and their sequence, and output levelsoldoing, the first important type of
household combines dryland crops and irrigatednptear rice (type 1). The second
important type combines dryland crops, irrigatedrpeter rice and vegetables (type 2).
The third type combines dryland, irrigated perimetiee, vegetables, and privately
irrigated rice or traditional flooded rice (type. 3)he fourth type of household practices
essentially irrigated perimeter rice (type 4). Tagt type of household practices irrigated
perimeter rice and vegetables (type 5). The comfactor to all these typologies is that
irrigated perimeter rice is central in the agriotdt production strategy of the region and
this is easily understandable since the publicgated infrastructure offers several
advantages: water availability, collectively pladnactivities, and support services for
inputs delivery, short loans and rice commerciibsa opportunities. In sum, the

representative farm modelling efforts put an emphas the allocated farm size, field
operations and their sequence, associated cropgeeat practices, level of resources

and technologies use and intensification, and augvels.

5.3 Post-Harvest Activities

5.3.1. Sub commodity value chain

The post-harvest (post-farm) activities includevaéats going from the assembly of the
paddy to the processing and marketing of the piodueese post-harvest activities have
also been considered in other studies attemptingnddel the irrigated rice production

systems, especially in regard to studies of rideev&hains. Due to the important role
played by post-harvest activities in value addeffortis were developed to better

understand their organisation along the commoditglgction chain. Mossi and Manomi

(2007) identified several value chains based padyt on the commodity production,

input suppliers, product processing technigues, @mmercialisation channels. For the
specific case of irrigated perimeter rice, thegb@s defined three main sub-commaodities

value chains (table 5.1); their main categorisiagtdrs related principally to rice
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processing and commercialisation channels impltfiegimportance of these two stages in

the overall rice sector value added.

Table 5.1: Sub commodity value chains (Irrigated perimeter rice)

Activity Sub-commodity| Sub- Sub-
value chain 1 | commodity commodity
value chain 2 | value chain 3
Rice Production Producers Producers Producers
Inputs Supplier Central Central Central
Agricultural Agricultural Agricultural
Warehouse Warehouse Warehouse
Rice OPVN OPVN Local markets
commercializatior
Rice Processing RINI (industrialPrivate Mini Artisanal rice
rice mill) Rice Mill mills (dehuller)

Source : Mossi and Manomi (2007).

The inputs suppliers include also private busiresisat operate in the commaodity system,

entertaining various forms of arrangements withnpeter cooperatives and producers.

5.3.2 Commercialization of locally produced rice

The importance of the rice commercialisation ch&rend processing techniques
(industrial, mini rice mills, and private dehullens irrigated perimeter rice value chain
development has been reported by other authorskéB@and Chegou, 2002; Manomi I.,
2004; Kore, 2004; Faivre-Dupaiget al, 2006). These studies revealed that two principal
categories of economic actors are involved in theigated perimeter rice
commercialisation; these are private businessesaaniastitutional actor (state agency).
The main private agents include the rice traderBol@salers, semi-wholesalers, and
retailers), irrigated perimeters cooperatives, womee traders involved in processing
(milled and parboiled rice), and rice millers (RIMIOTAGRI, and SSL). The institutional
actor is principally the state agency called ‘OP\®ffice des Produits Vivriers du Niger’,

a national agency in charge of official food grsiock management and distribution.

Boukar and Chegou (2002) identified two main stagebe commercialisation of locally

produced rice: 1) primary paddy rice commercialisat and 2) milled rice
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commercialisation. The primary stage of paddy consraksation involved the irrigated
perimeter cooperatives, the producers, private tremgers (among which are women rice
traders), and rice millers. Milled rice commerg@ation involves the private channel
dominated by private rice traders and the “modeh@nnel dominated by RINI (industrial
rice mill) and mini rice mills (SSL and SOTAGRI)h& working relationships existing
between these economic agents are of formal aodmial types. Koré (2004) identified
three main rice marketing channels of which ona fermal (official marketing system)
and the remaining two are private: formal and imfak. The actors within the chain of the
formal rice marketing are the producers, the paemsecooperatives, the large public rice
mill (RINI), rice retailers, and consumers. Thisaohel absorbed up to 7 % of the total of
irrigated rice production. The private formal ricerketing channel is composed of the
producers, the cooperatives, the artisanal riceltbh, the rice traders, and the consumers.
This channel absorbed 3 % of the rice productiomfthe irrigated perimeters. The third
rice-marketing channel is the informal private aterwhich trades the local parboiled rice
and is composed of actors such as the wholesdléwsad rice, the rice retailers, artisanal
dehullers, and the consumers. This third marketimgnnel mostly involves women rice
traders who purchase the paddy rice and procassoitparboiled rice. Manomi (2004)
indicated that, in general, rice commercialisat®aegmented into three main areas: 1) the
Niger River valley region where imported rice isderesent, 2) the Niamey urban centre
(capital city) where locally produced rice is pmskut less so than imported rice, and 3)
the remaining urban centres of the country wheeeptiesence of both categories of rice is

relatively low in comparison to the main urban cerfNiamey).

Primary paddy rice commercialisation starts atethé of each cropping season during both
dry and wet seasons. At the end of each croppiagose irrigation water users pay some
fees to their respective cooperatives either im @asby giving out the equivalent amount
of paddy. With an average water users’ fees of L FCFA/ha (202 US $) per season,
the total quantity of paddy rice to be collectedl amommercialised by the perimeters
cooperatives can be estimated at between 11,000360660 tonnes per year, assuming a
per unit paddy price of 133 FCFA/kg (0.27 US $) andultivated irrigated rice area of
7,500 — 8,500 hectares (Faivre-Dupaigre, 2006 Ghantity can amount to 28,000 tonnes
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of paddy by adding the equivalent amount of padaig ps reimbursements for fertilisers
purchased by producers from the cooperatives. Afteiproducers have paid their dues to
the cooperatives, the remaining part of the pradnads subdivided into two portions, one
of which is devoted to home consumption, gifts, atieer uses, while the second portion is
sold to private rice traders within the villageiomrural neighboring markets. On average,
30 % of the production of the perimeters is usedémme consumption (Faivre-Dupaigre
al., 2006).

Through the formal rice commercialisation chantted, quantity of paddy collected by the
perimeter cooperatives is sold to OPVN which trarssthis paddy for milling to the large
capacity rice mills, namely, Riz du Niger (RINIndiother medium size private rice mills
(SSL and SOTAGRI). Riz du Niger is a semi-privatz milling company with 25,000
tonnes annual milling capacity. It was created 967L with its main mandate being to
collect paddy rice, industrial paddy processing] amlled rice marketing. The company
underwent a difficult financial situation and walsliged at a certain point to operate at
levels well below its normal capacity. Current mesties of paddy processed are around 15
% of its annual capacity (Mossi and Manomi, 200/)e quantity of paddy processed
dropped from 14,269 tonnes in 1992 (57 % of milloagacity) to about 4,100 tonnes in
2001 (16 % of milling capacity). In 2002, the compawas declared bankrupt. The
company was also subjected to privatisation andnal festructuring document was
presented in January 2007 (Mossi and Manomi, 2080#®rnative measures were recently
taken to help the company restart its activitiesesSe measures consisted of a special
agreement between RINI, OPVN, and perimeter cotigesa Through this agreement,
OPVN purchases paddy rice from the perimeter cadpes and sends it to RINI for
milling. The company processes this quantity ofdyatbr the benefit of OPVN. Other
mini private rice mills (SSL and SOTAGRI) also pess paddy rice into milled rice for the
benefit of OPVN. The Seyni Saley Lata (SSL) is i@gie medium size milling company
with an annual capacity of 2,700 tonnes. SOTAGRirizate milling company, created in
2002 has an annual milling capacity of 10,500 t¢3QQ tonnes. Mossi and Manomi
(2007), estimated that an average of 6,130 tonhpaduly rice was purchased annually by
OPVN from perimeter cooperatives between 2003 &@é2However, Faivre-Dupaigs
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al. (2006) estimated the annual quantity purchaseabatit 6,000 to 8,000 tonnes and
stated that it could reach 10,000 tonnes annu@BVN uses the quantities of milled rice
as a food security stock or sells the product ¢orite wholesalers but OPVN also sells the
milled rice in its own selling stands located ie tiegions of Kollo, Tillabery, and Niamey
at market price (Faivre-Dupaiget al, 2006). Women rice traders also purchase paddy
rice from the perimeters cooperatives and thisgoateof rice traders become an important
segment in the primary commercialisation of padde rgenerated by the irrigated
perimeters (Boukar and Chegou, 2002).

The private rice commercialisation channel alsadissthe portion of irrigated paddy rice
which goes to the market (after the producers lpaiw out all their dues) in addition to the
paddy rice purchased from the cooperatives by woneentraders and other private rice
traders. This is a clear indication that the pevahannels of rice commercialisation are
largely dominated by private rice traders (wholesslsemi-wholesalers, and women rice
traders). The number of women rice traders wasagtid at 1,500 in the region of Niger
River valley and various studies (cited earlierurfd that women rice traders each
purchased, on a weekly basis, an average quahtltya3 bags of paddy rice (the average
standard weight of a bag of paddy rice is 72 kgictvirs processed into parboiled rice and
sold in local markets; but sometimes they just thid rice without prior parboiling. The
women rice traders frequent on average up to thed markets for the purpose of either
selling their product or buying paddy rice. Accoglito Faivre-Dupaigret al (2006),
these women rice traders market almost 60,000 soaneually, which constitutes up to 80
% of the quantity of paddy commercialised in thegeéMi River valley region. Faivre-
Dupaigre (2006) estimated that the relatively weattwomen can purchase 3 to 4 paddy
bags (72 kg) per week each, meaning a maximum &quaatity of 15 tonnes of paddy
per woman rice trader. With an estimated quantity6@,000 tonnes of paddy rice
commercialised annually by the women rice trad#vat brings their number to about
4,000 agents, showing the importance of this peivige commercialisation segment in the
Niger River valley. Faivre-Dupaigret al (2006) estimated that three quarters of the
guantity of paddy rice traded by women rice tradensrocessed into local parboiled rice

and this practice is common in the north-westerh gfathe region (Tillabery and Ayorou)
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while in the southern part (Kollo and Say), it és$ practiced (paddy is processed into
milled white rice and sold). The technique of pdlibg is practiced in order to increase
milling efficiency. The conversion rate of paddyamilled rice can vary from 55 % in the
case of non-parboiled rice to 66 % for parboileg fFaivre-Dupaigret al, 2006). Other
advantages in parboiling paddy rice before milliagthat it reduces the percentage of
broken rice and also increases the nutritionalevalurice (vitamins B, mineral salts), and
that, during cooking, grains do not stick to eatttenand have a greater swelling capacity,
as well as a longer storage period.

An important aspect of the commercialisation ofalbcproduced rice is its quality after
processing. As stated earlier, there are threegaa#s of mills where the paddy rice
produced in the irrigated perimeters is milled. TRENI mill is a relatively modern
industrial rice mill and produces milled rice ofogbquality with different brands: Riz 33,
Riz 32, broken rice, etc. Riz 33 has been confirlmgdeveral studies (Mossi and Manomi,
2007; Manomi, 2004) to be of superior quality, whRiz 32 is comparable to imported
milled rice with 25 % broken rice (for example Paéini rice 25 %). The SSL and
SOTAGRI rice mills also produce the same brand B&.R'he small scale private rice
dehullers produce milled rice with a relatively tigercentage of broken rice but the
quality of the final product is comparable to thegorted milled rice brand with 25 % of
broken rice, Pakistani rice 25 %. Pakistani rice%5s frequently found on Nigerien
markets (Manomi, 2004).

To summarise, locally produced rice commercialigain the Niger River valley largely
involves private economic agents (paddy rice pcedy rice traders, irrigated perimeters
cooperatives, various categories of private ricisinwith different forms of working
relationships; informal agreements are the domif@ant. Commercialisation is performed
in two principal phases: primary paddy rice comnadigation and milled rice
commercialisation (milled parboiled rice and milledn-parboiled rice). Private channels
are important in all these stages, with women treglers playing an important role,
including private small scale rice dehullers. E¥@ough paddy milling involves industrial
milling and medium size rice mills, a large parttis paddy generated by the irrigated
perimeters is processed by small scale privatedeteillers. As stated by Manomi (2004),
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the small scale rice dehullers process the majdr gfathe paddy rice produced in the
irrigated perimeters but the number of operatoapacities of the machines and their
technical performances have not been well investiga herefore, in most cases, it is this
final product which competes with imported ricetle rural and urban markets (Niamey
urban centre principally). The artisanal dehullease a lower milling conversion rates (55
to 66 %) and have an annual capacity of 60 to d0@es (Faivre-Dupaigret al, 2006).

Therefore, much of the trade policy effects canirbeestigated considering outcomes
occurring in this particular sub-commodity valueaich For this purpose, we have
considered constructing the PAM models by focugsinginformation generated through

activities in these marketing channels.

5.4 Macro Prices and the Trade Policy Elements

Two categories of price are included in the mod®rket and social prices. The market
prices include the prices of inputs and outputgiasn in the crop budgets, processing and
product marketing related costs. To be able to e@e|ocally produced rice with imported
rice considering the various qualities of producthie market, different brands of imported
rice are considered namely Pakistani rice 25% ildmrice 25 %, Thai parboiled 100 %,
Indian rice 25 %. Imported rice is brought into teaintry via three main ports of import
used by Nigerien rice importers: the ports of CotoriBenin), Lome (Togo), and Tema
(Ghana). The ports’ charges, handling and tranapont costs differ depending on the port
of importation. Mossi and Manomi (2007) reportedtttice imports come principally from
Pakistan, China and India through the ports of Gmip Lomé and Tema. For this study,
the ports of Cotonou and Tema are considered. ftegnational quotations for these
brands of rice (FOB) prices are obtained from tA©@Rice Market Monitoring document
(RMM Oct 2008) and the average price from Januau$dptember is used for each brand
of rice (table 5.2). This is because the data asedmostly for the year 2007. The main
points of comparison between the imported ricelaadl rice are the Niamey urban centre
and the Tillabery area located in the North wespem of the Niger River valley; Tillabery
is a major rice producing region. To obtain theficial import parity prices at these points
of comparison, the international quotation (FOR@Yiof the imported rice quality, the port
charges, marketing and transportation related omste added together. The financial
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import parity prices also include all import dutiasd taxes. In this case, the common
external tariff is applied and its structure isagivin the next section. However, the social

(economic) import parity prices do not include ittngport duties and taxes.

Table 5.2: FOB price of various types of imported rice

Types of rice FOB Price, USD /
tonne*

Pakistan Rice - 25% 275

Thailland Rice A1l Super 260

Thailland Rice 25 % 295

Thai parboiled 100 % 322

India Rice 25 % 277

Viet 25 % 286

Source: FAO (2008).
* Average of January — September 2007.

Since the international quotations of imported &ce in US dollars, a conversion rate is
used to convert the US currency into the localenwy, CFA. As stated by Pearseinal
(2003), the conversion of prices expressed in mat@wnal currency to their domestic
currency equivalent requires an appropriate foregchange rate. The official exchange
rate can be used in the calculations only if ituaately reflects the true scarcity value of
foreign exchange. The exchange rate used is thé 20€rage of the monthly exchange
rates given (on the first of every month) by vasiosources of foreign currency:
Bloomberg, Ouanda, Ecobank, and Yahoo Financee(tald). This annual value of the
exchange rate (480 FCFA/US $) can be used as & pn@asure for the equilibrium
exchange rate. Exchange rate fluctuations havengadt on the financial and economic
parity prices of the commodity and this aspectaiseh into account in the sensitivity
analyses of the exchange rate variations. In tase,cthe 2008 annual value of the
exchange rate, maintaining constant the internatiquotations for imported rice qualities,

was used.
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Table 5.3.: Averages exchange rates

Month Rates, FCFA / USD
Jan 496
Feb 504
March 496
April 491
May 482
June 487
July 486
Aug 480
Sept 481
Oct 460
Nov 454
Dec 448
Average 480

Source: Africa Rice Center (AfricaRice) ex WARDA/RBAO. Finance Office.
* Average of the monthly exchange rates givent(fifsevery month) by various sources
of foreign currency: Bloomberg, Ouanda, Ecobankl, dahoo Finance.

Trade policy elements that are used relate to tiuetare of the common external tariff
(CET). Under CET, milled rice imports from third wdries are subject to a
10 % import duty and various fees of 2 % (statdtitex and solidarity tax). Milled rice
belongs to Category 2 of products while rice sem@sin Category 1. In addition to this
tariff structure, WAEMU member countries apply athexes such as the PCC CEDEAO
of 0.5 % (Niger applys 1 %) and Niger also appiliesTVI COTECNA of 1 %. Fertilisers,
pesticides and herbicides belong to Category 1. groeision of these inputs is made
through the cooperatives, private businesses, aochetsmes through informal

arrangements between rice traders and producers.
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Table 5.4: Common external tariff structure

Produc Customs Statistical ta Solidarity tas
Category tariff

0 0% 1% 1%
1 S% 1% 1%
2 10% 1% 1%
3 20% 1% 1%

Source: UEMOAwww.uemoa.infaccessed May 2009)

The UEMOA common external tariff and other duties applicable to CIF value. By

taking the product value as a base of calculati®0 (%), the consolidated tariffs on
imported rice is 135.09 of the CIF value. The ratesnot take into account the special
measures applied during the 2008 food crisis. Inckl2008, during the food crisis period,

special measures were taken, namely, a liftinghphrts tariffs on imported rice.

Table 5.5: Tariffs and other taxes applied to imported rice in Niger

Rate*, % | Cumulative]
Value of product (base) 100
Custom tariffs 10 110
Statistical tax 1 111
Value added tax (VAT) 19 132.09
PCS UEMOA 1 133.09
PCC CEDEAO 1 134.09
TVI COTECNA 1 135.09

Source : UEMOA and personal communication with Niger ‘Serdes Douanes’ (August, 2008)
As irrigated rice production is capital intensitiee interest rate used for all capital invested

in the activity is 15 % at market price; this ighim the range of interest rates applied by

local commercial institutions. Faivre-Dupaigreal (2006) indicated that the interest rates
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applied by the major commercial banks (SONIBANKABBOA) range from 10.5 to 15
%, depending on the amount of the loan, the timegeand the risk. We estimated the
interest rate at reference price to be 12.75 %pcbed as an average of the lower range of
interest rates applied by the banks.

5.5 The representative farm model

As the Tillabery region involved more than 50 %ilo# irrigated rice area, a representative
farm is chosen, based on available data and inteymawithin this site. Such a
representative farm has an average irrigated 8edd of 0.64 hectare and produces an
average of 4.3 tonnes of paddy rice per croppiag@® which is sold at 127 FCFA/kg of
paddy (0.265 US $/kg). The farm uses fertiliserd aimer modern inputs, and various field
operations are also practiced. After harvest, tap is collected on the farm before being
transported to a storage place in the househotér Aeduction of the dues, the remaining
part of the production is sold either to local netskor directly to local village or
neighboring village rice traders. The rice tradprecess the paddy into milled rice or
parboil the rice before milling. Data and infornaation parboiled rice is gathered from the
study by Dioffoet al (2006) on post-harvest technologies and millihgawdy rice in the
Niger River valley.

5.6 The Policy Analysis Template

Application of the policy analysis matrix to asséss competitiveness of rice production
systems in West Africa has a long history. The dyolnalysis Matrix (PAM) was

introduced as a basic analytical tool within trenfework of strengthening policy analysis
capacity in West Africa, and several institutiorsvé contributed to this effort, among
which are the Economic Development Institute (E&flthe World Bank, USAID (under

the APAP project), the West Africa Rice Developméssociation (WARDA), and the

African Development Institute of the African Develoent Bank (Randolph, 1998). To
this end, technical support needed to be providethé various policy analysts of the
region and this was given by the WARDA policy unihe development of a pioneer
template was made possible by active partnerstepseen countries, using national rice
sector studies that provided a practical exampleltow (Randolph, 1998). The template

was developed to allow easy computation of theouarpolicy indicators, including private
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and economic incentives. Presented in an Excehdpheet format, the PAM template is
made up of four different budgetary componentsmivel crop budgets, costs of

collection of rice paddy from farm to the placeprbcessing, the processing enterprise
budget, and transport costs from market to commaléation. This means that a holistic

approach (chain analysis) is used to assess thactmpt the various levels. A summary
table gives the final results of the PAM. The edPfM template developments and

applications were facilitated by Randolph (1998).

5.7 Chapter summary

The main purpose of chapter 5 was to provide thedation ground for the development
of the various Policy Analysis Matrix (PAM) moddigr the irrigated rice systems. As
explained throughout the chapter, the farm-levetipction practices and field operations
were important steps in the models developmentudicy the data and information
relating to the post-harvest activities. A consadien of the farm-level production systems
was crucial in order to determine the main comnyogiibduction sub-systems that needed
to be incorporated into the PAM scenarios. The detapPAM scenario development

required also the inclusion of data on the mac@eprand the trade policy elements used.

The chapter emphasized also the importance of @ goaowledge of the commodity

production systems and the policy elements affgciis activities. Clearly, the chapter

identified the main steps taken into account tacdies the commodity production sub-
systems: 1) farm-level production systems, 2) pastest activities that include the
assembly of the product, the processing, and thé&etiiag, and 3) macro prices and the
trade policy elements. The evaluation of the castd returns at farm level and the post-
harvest stage was necessary for the developmethmteaficcounting budgets of the crop
enterprise. In the Niger River valley, a large paErthe paddy generated by the irrigated
perimeters is processed by small scale privatedetrillers. Therefore, in most cases, it is
this final product which competes with importederix the rural and urban markets
(Niamey urban centre principally) and much of tiaglé policy effects can be investigated

considering outcomes occurring in this particulds-sommodity value chain.
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Two categories of prices were included in the moahalrket and social prices. The market
prices included the prices of inputs and outpuigiaen in the crop budgets, processing and
product marketing related costs. To be able to ee|ocally produced rice with imported
rice considering the various qualities of producthe market, different brands of imported
rice were considered namely Pakistani rice 25%aijldhd rice 25 %, Thai parboiled 100
%, Indian rice 25 %. Imported rice is brought ih@ country via three main ports of
import used by Nigerien rice importers: the pottsCotonou (Benin), Lome (Togo), and
Tema (Ghana). The ports’ charges, handling andgp@atation costs differ depending on
the port of importation. Therefore, the port of mnjation was also found important in the

parity price estimation of imported rice brands.

The PAM template was developed to allow easy coatjout of the various policy
indicators, including private and economic incesgivPresented in an Excel spreadsheet
format, the PAM template was made up of four ddfgrbudgetary components: farm-level
crop budgets, costs of collection of rice paddyrfrtarm to the place of processing, the
processing enterprise budget, and transport castsrharket to commercialization.
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CHAPTER 6 : THE EFFECTS OF CUSTOMS UNION TARIFFS ON
THE COMPETITIVENESS OF IRRIGATED RICE PRODUCTION
IN NIGER: POLICY ANALYSIS MODEL (PAM) RESULTS

6.1 Introduction

The policy analysis approach was used to evall&tesffects of common external tariffs
on the competitiveness of irrigated rice producsgatems in Niger. The various analyses
were performed using farm-level data in combinatigih data and information relating to
post-harvest activities, rice marketing, and effeof the common external tariffs. In
addition, both the financial and economic paritices of different brands of imported rice
were estimated for the comparison points (Niaméamnmarkets and Tillabery region) at
which imported rice and locally produced rice cotepdhe type of market was also
considered: wholesale and retail markets. The ricarbrands used for the comparison are
Pakistani rice (25 %), Thai rice (25 %), Thai paldsbrice (100 %) and Indian rice (25 %).
Depending on the port of importation, the finan@ald economic parity prices of these
brands differ and for this reason the two mainfdtiotonou (Benin) and Tema (Ghana),
were also taken into consideration. For each padisbmparison, the combination of types
of market (2), rice brands (4), and ports of imatioh (2) resulted in sixteen (16) PAM
base models scenarios. Thus, with the two point®wiparison, a total of thirty (32) PAM
base models scenarios were finally developed.

Sensitivity analyses were performed on technoldgmprovements that can enhance the
conversion rate of paddy into milled rice (from 85to 75 %) and increase farm-level
productivity (increased yield to 6 tonnes per hejtaSensitivity analyses were also done
to consider macro economic changes in relationhéimport duty levels of common
external tariffs (from 10 % to 20 %) affecting tfigancial parity prices of imported rice.
Sensitivity analyses were also performed on simaltas changes in either technology or
farm-level productivity in relation to import dusie Finally, another macro economic
change simulation was a change in the exchangéR@teA into US $). All the sensitivity

analyses were performed using two imported ricadsanamely, Pakistani rice (25%) and
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Thai parboiled 100 %. This chapter discusses thieuaresults obtained with regards to
private profitability, social profitability, indidars of comparative advantage, the policy
transfers and protection coefficients. Next, thesg#w&ity results are presented in detail.
The final section provides some concluding remarks.

6.2 Base scenario summary information

The set up of the base scenario model involvedrakkey elements relating to farm-level
production and post-harvest activities, rice mankgt macro prices and the common

external tariff elements.

6.2.1 Farm level technical coefficients

The base scenario set up involved various farm-tiatnical coefficients which include

not only the fixed cost but also variable costslétrour and inputs (table 6.1). The fixed
costs relate to farm equipment, which is mostlych#mols, including knives, sickles,

winnowing fans, machetes, and hoes. The cost iedoin the use of farm equipment in a
particular cropping season is evaluated accordirggtiipment life-time, capital and initial

purchase costs, and used-up value. The labouisctis actual cost paid by the farmer to
hire seasonal labour and this is estimated perairidnd and per field operation. Other
input costs are also estimated, based on informaiovided by the farmers. Final farm

product relates to paddy production per unit oflléh3 tons/ha).

6.2.2 Processing (post-harvest activities)

Four main categories of costs relating to processiare considered: labour, inputs, raw
materials, and fixed costs (table 6.2). The artikdehullers have lower milling conversion
rates (55 to 66 %) and have an annual capacit® od 00 tonnes (Faivre-Dupaigeeal,
2006). The technical characteristics considerediiwell-scale rice milling machines are: a
capacity of 80 tonnes per year and a technicabpeence of 65 % of conversion rate

(table 6.3) with an operating time of 3,120 howss year.
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6.2.3 Transport to market and marketing

For this channel, the standard elements consideslated to labour cost for handling
(315 FCFA/ bag in Niamey region and 180 FCFA/bagdillabery region) and transport
from rural areas to urban markets ( 200-350 FCFg)/ba
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Table 6.1: Farm Level Budget Information

Fixed Factors Life- Used uj Capital Cost, ¢ Initial Cos | Resdual
Time, Portion Value
year:

Market Referenc | FCFA FCFA
3 0.167 15.C 12.¢ 1,25( 1,04z

Sickle 2 0.25( 15.C 12.¢ 65C 48¢

Hoe 3 0.167% 15.C 12.¢ 1,00( 83:<

Bac 1kt 0.33¢ 15.C 12.¢ 50C 33¢

Packing three 1 0.50C 15.C 12.¢ 30C 15C

Winnowing far 1t 0.33¢ 15.C 12.¢ 50C 33¢

Knife 1t 0.33¢ 15.C 12.¢ 50C 33¢

L abor Cost,FCFA

/he

Nursery preparation arplants uprootin 6,061

Transplantin 10,31

Filling (re-transplanting 1,172

First Weedin( 11,118

Fertiliser Applicatiol 75C

Second Weedir 8,27

Guardin( 10,97:

Harvestini 11,23

Gathering 9,45¢

Drying 11,81

Threshing 14,31:

Winnowinc 16,28t¢

Transpot 8,38!

Inputs Cost, Quentity Total,

FCFA FCFA / ha
/he

Seec 4,937 |- 4,93¢

Urea (bags of 50 k 13,03 3.9¢ 51,32¢

Fertiliser— NPK (bag of 50 k¢ 13,03 4.6¢ 61,09:

Herbicides (liters 5,78¢ 3.12¢ 18,08:

Phytc-sanitary products (k 4,12¢ 0.77 4,12¢

Water users’ fe(FCFA/ha per seaso 104,00( 104,00

Products Unit Yield, Total,

Price, tons/ha FCFA
FCFA
Padd 127,00 | 4.3 546,10(

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007)
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Table 6.2: The Processing (conversion of one tonne of paddy into

milled rice)

Fixed Factorg Life-Time, Used up Capital Cost, % Initial Cost | Residual
number of part of (purchased Value, FCFA
years capital cost), FCFA

(Proportion

used up in

the activity)
At market| At reference|
price price

Milling 15 0.0003333 | 15.0 12.8 1,200,000 1,199,600

machint
Spare parts 3 0.0016667 15.0 12.8 60,000 59,900
Labor Salary, FCFA| Used up Equivalent
(milling / Month part of value of
machine machine machine
operator operator operator
working labor labor used
time) ug, FCFA
Machine 40,000 0.15 6,000
operato
Inputs Price, FCFA Quantity, | Total,
(for milling Liters FCFA
machine
Gas ol 450 3 1,350
Raw Material| Price, Equivalent | Cost of the
(productto | FCFA /tonne | quantity equivalent
be milled) (tonne) of | quantity of
paddy to paddy
obtain one | derived,
tonne of FCFA
milled rice
with a 0.65
conversion
rate of
paddy into
milled rice

Paddy 127,000 1.5384615 195,385

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.3: Other Processing information

ltems Characteristics
Milling Capacity (tonnes per year) 80
Operating (hr/year) 3,120
Conversion rate (%) 65

6.2.4 Tariffs and duties on imported rice

By taking the product value as base of calcula{®0 %), the consolidated tariff on
imported rice is 135.09 % of the CIF value, i.e.085% import duty and taxes. These rates
do not take into account the special measuresegpgliring the 2008 food crisis. In March
2008, during the food crisis period, special measwrere taken, namely, the lifting of

import tariffs on imported rice.

6.2.5. Tariffs and taxes on inputs

Based on information provided on UEMOA web site an&aivre-Dupaigre et al. (2006),

page 91, we tried to estimate the cumulative ratasputs, milling machine, and spare
parts. The cumulative rates vary between 27 % (fastly fertilisers, herbicides,

pesticides, and milling machinery spare parts)2&a3for gas oil (which is used by the rice

milling machines).

6.3 Private profitability

Private profitability is defined as the differenbetween gross revenues and total costs
(tradable and domestic factors costs), all valuedharket prices following the policy
analysis matrix (PAM) methodology. Positive privaefitability indicates that the crop
enterprise is competitive, making some financiahgdhat help the business to sustain
itself and thus become financially viable. Howevegative private profitability indicates
that the private business is not competitive and thay need some form of interventions
to continue its operations. A low cost-benefitadgstifies to the good profitability of the
enterprise, indicating that the related costs wewlare smaller than the corresponding
benefits. As a rule, a ratio less than 1 indicatg@sofitable enterprise while a ratio greater

than 1 indicates a non-profitable enterprise.
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Tables 6.4 and 6.5 give the various private proiityg indicators of irrigated rice
production in the Niger River valley of western BligThe summary information provided
in table 6.4 shows that, on average, irrigated progluction is an activity which generates
positive financial gains in all types of marketsla all points of comparison where locally
produced rice enters into competition with importeg brands. This financial gain was
evaluated per tonne of local milled rice and pectdne, given a particular port of
importation of imported rice. On average, whenltmally produced rice is compared to a
brand of imported rice which enters into the courbrough the Cotonou port, with a
whole price of 231,000 FCFA (481.25 US $) per tonthe activity generates for all
operators a financial gain of 84,861 FCFA/ tonnendfed rice (176.73 US $/tonne). This
financial gain amounts to 237,188 FCFA/hectare @94%/ha). The financial cost-benefit
ratio was evaluated at 0.54, implying a high padsility level for the activity. With a retalil
price of 239,000 FCFA/tonne of milled rice, theaintial profitability gains amount to
78,736 FCFA/tonne of milled rice (164 US $/tonne)l 220,068 FCFA/hectare (458.475
US $/ha). In this scenario, the financial cost-iematio is 0.56. These results compare
well with those obtained by individual points ofngparison (Niamey or Tillabery), with a
financial cost-benefit ratio varying between 0.5@ &@.62. Similarly, when the locally
produced rice is compared to an imported rice bemtdring into the country through the
Tema port, the results are quite enlightening. Véitivholesale price for locally produced
rice of 240,625 FCFA/tonne of milled rice, the ficaal gains were 84,861 FCFA/tonne
(176.80 US $/tonne) and 237,188 FCFA /hectare (4#894/ha), with a cost-benefit ratio of
0.54, implying also good profitability of the adty for all operators involved. When
considering the individual comparison points, i tost-benefit ratios testify to the good
profitability of irrigated rice activities, not oplfor the paddy producers but also for the
traders, and processors. This shows that the tiedgace production system in the Niger
River valley is competitive and generates posifizancial gains for the economic agents

involved in the sector.

In sum, the private profitability indicators, beitige results of the sum of outcomes of farm
profits and post-farm activities (collection, presig and marketing) indicates that under

existing policies, the irrigated rice productiortiates are competitive and that private
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operators are making positive financial gains. &kisting policies include the application
of common external tariffs to major inputs suchfeatilisers, pesticides, herbicides, other
agricultural equipment and post-harvest activitiels. can therefore be concluded that
operators in the various segments of the systempessitive profits.
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Table 6.4: Summary Results of Average Private Profitability Indicators
and Financial Cost-Benefit Ratio of Locally Produced Rice

Port of Point of Type of Selling Financial Financial
importa- Compa- | Markets | Price for Profitability Cost-
tion rison Local Benefit
Milled rice Ratio
FCFA/ FCFA/ | FCFA/
tonne of tonne of | Hectare
milled rice | milled
rice
Niamey Retail 266,250 98,636| 275,689 0.50
Wholesale 239,250 80,636 225,379 0.56
Cotonou Tillabery | Retail 211,750 58,836| 164,448 0.62
Wholesale 223,750 89,086 248,997 0.52
Total Retail 239,000 78,736/ 220,068 0.56
Wholesale 231,500 84,861 237,188 0.54
Niamey Retail 266,250 107,636/ 300,844 0.47
Wholesale 239,250 80,636 225,379 0.56
Tema Tillabery | Retail 211,750 58,836| 164,448 0.62
Wholesale 242,000 89,086| 248,997 0.52
Total Retail 239,000 83,236 232,646 0.54
Wholesale 240,625 84,861 237,188 0.54

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.5: PAM Base Scenarios Results: Financial Profitability and Financial Cost-Benefit Ratios

Port of Imported Rice | Poirt of Type of Selling Price for | Financial Profitabilit Financiz
importation Brands to whichh Comparison| Markets Local Milled rice | Cost-
local rice is FCFA / tonne Benefit
compared Ratio
FCFA/ FCFA/
tonne of Hectare
milled rice
Cotonot Pakistan ric Niame) Retali 255,00( 99,661 278,55: 0.48¢
Wholesal 219,00( 63,661 177,93: 0.60(
Tillabery Retai 213,00( 63,361 177,09: 0.59¢
Wholesal 250,00( 100,361 280,50¢ 0.48(
Indian Rice 2t | Niamey Retali 255,00( 99,661 278,55: 0.48¢
% Wholesal 219,00( 63,661 177,93: 0.60(
Tillabery Retai 213,00( 63,361 177,09: 0.59¢
Wholesal 250,00( 100,361 280,50¢ 0.48(
Thai rice 259 | Niame) Retai 255,00( 63,661 177,93: 0.60(
Wholesal 219,00( 63,661 177,93: 0.60(
Tillabery Retai 213,00( 63,361 177,09 0.59¢
Wholesal 250,00( 100,361| 280,50¢ 0.48(
Thai parboiler | Niame) Retai 300,00( 131,564 367,72. 0.42¢
Wholesal 300,00( 131,564 367,72: 0.42¢
Tillabery Retai 208,00( 45,264 126,51 0.68(
Wholesal 145,00( 55,264 154,46: 0.63¢
Niame) Retai 266,25( 98,63t 275,68 0.5C
Wholesal 239,25( 80,63¢ 225,37¢ 0.5¢€
Average Tillabery Retai 211,75( 58,83¢ 164,44 0.62
Wholesal 223,75( 89,08t 248,99 0.52
Total Retai 239,00( 78,73 220,06¢ 0.5¢
Wholesal 231,50( 84,8€1 237,18t 0.54
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Port of Imported Rice | Poirt of Type of Selling Price for | Financial Profitabilit Financiz
importation Brands to whichh Comparison| Markets Local Milled rice | Cost-
local rice is FCFA / tonne Benefit

compared Ratio

Teme Pakistan ric Niame) Retali 255,00( 99,661 278,55: 0.48¢

Wholesal 21900( 63,661 177,931 0.60(

Tillabery Retai 213,00( 63,361 177,093 0.59/

Wholesal 250,00( 100,361 280,508 0.48(

Indian Rice 2t | Niamey Retali 25E,00( 99,661 278,551 0.48¢

% Wholesal 219,00( 63,661 177,931 0.60(

Tillabery Retai 213,00( 63,361 177,093 0.59/

Wholesal 250,00( 100,361 280,508 0.48(

Thai rice 259 | Niame) Retai 255,00( 99,661| 278,551 0.48¢

Wholesal 219,00( 63,661 177,931 0.60(

Tillabery Retai 213,00( 63,361 177,093 0.59/

Wholesal 250,00( 100,361 280,508 0.48(

Thai parboiler | Niame) Retai 300,00( 131,564 367,72. 0.42¢

Wholesal 300,00( 131,564 367,722 0.42¢

Tillabery Retai 208,00( 45264 126,513 0.68(

Wholesal 218,00( 55,264 154,463 0.63¢

Niamey Retai 266,25( 107,63t 300,84 0.4

Wholesal 239,25( 80,63¢ 225,37¢ 0.5¢€

Average Tillabery Retai 211,75( 58,83¢ 164,44 0.62

Wholesal 242,00( 89,08t 248,99 0.52

Total Retai 239,00( 83,23t 232,64t 0.54

Wholesal 240,62! 84,86 237,18t 0.54

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.4 Social profitability and comparative advantage

Social profitability is evaluated in the same waypaivate profitability, with the difference
that all budget items (revenues and costs) areuata at their social opportunity cost
(reference prices), which reflect scarcity valueseference prices. As stated by Monke
and Pearson (1989), social profitability is anaséincy measure because both the outputs
and inputs are valued at prices that reflect tlacgy values or social opportunity costs.
Therefore, positive social profitability indicatas efficient enterprise while negative social
profitability indicates a non-efficient enterprigeat would necessarily require some
interventions to remain in business. Following #@ne logical reasoning, an efficient
enterprise creates income for the whole economys thhas a comparative advantage,
while a non-efficient enterprise does not. In thAMP indicators, the comparative
advantage is evaluated by the domestic resourde(lD&C) ratio. A DRC less than 1
indicates that an irrigated rice enterprise hasraparative advantage in producing local
rice using domestic resources. A DRC ratio gretitan 1 indicates that the irrigated rice
enterprise does not have a comparative advantgg®ducing local rice and thus requires
particular policy interventions in order to perfobatter. The DRC indicator is calculated
as a ratio of domestic factor costs (i.e. landpueipcapital) to value added, both computed
at social prices. Value added is defined as thierdifice between the gross revenues
generated by the activity and its related tradaipat costs evaluated at their social prices.
Another important indicator of comparative advaetagthe social cost-benefit ratio (SCB)
which measures the ratio of the sum of tradabletigpsts and domestic factor costs to
gross revenue, all valued at reference prices. Fsofarmula, it can easily be noted that an
indicator of SCB less than 1 means that irrigateé production has a comparative
advantage while a ratio greater than 1 indicatesttie costs are higher than the benefits

and implies that the enterprise is not efficient.

In retail markets on average, economic profitabikt 130,688 FCFA per tonne (272 US $
per tonne) of milled rice when comparing local edllrice to imported rice brands
originating from port of Cotonou (table 6.6). In eWsale markets, it is 117,652
FCFA/tonne of milled rice (245 US $ per tonne). Thenparison of local milled rice to the

imported rice brands originating from Tema’s pdmbws an economic profitability of
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141,176 FCFA per tonne (294.11 US $ per tonne)etailr markets versus 127,640
FCFA/tonne (265.92 US $/tonne). The economic @biiity indicator is relatively higher
in the Tillabery region than in the Niamey capitgban (table 6.6). This is explained by the
fact that Tillabery is a producing region, and loynparison, when transportation and other

marketing costs are added, economic profitab#ityeduced in Niamey.

Table 6.6: Summary Results of Average Economic Profitability Indicators, Domestic
Resource Cost Ratio, and Social Cost-Benefit Ratio of Locally Produced Rice.

Port of | Point of | Type of Reference | Social Profitability | Domesti¢ Social
Importa- | Compari- | Markets | Price for FCFA/ | FCFA/ | Resource| Cost
tion son Imported | tonne of | Hectare | Cost Benefit
Milled rice | Local (DRC) (SCB)
FCFA/ Milled Ratio Ratio
tonne Rice
Niamey | Retall 261,789 115,867| 323,847 0.45 0.58
Wholesale 249,322 103,400| 289,004 0.48 0.61
Cotonou| Tillabery | Retalil 285,731 145,509| 406,698 0.39 0.52
Wholesale 272,125 131,903| 368,669 0.42 0.54
Total Retail 273,760 130,688| 365,273 0.42 0.55
Wholesale 260,724 117,652| 328,836 0.45 0.58
Niamey | Retail 271,922 126,000 352,170 0.43 0.56
Tema Wholesale 258,978 113,051| 315,978 0.46 0.59
Tillabery | Retall 296,574 156,352| 437,004 0.38 0.50
Wholesale 282,45 142,229| 397,531 0.40 0.52
Total Retail 284,248 141,176| 394,587 0.40 0.53
Wholesale 270,718 127,640| 356,755 0.43 0.56

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).

Following a similar analytical procedure using a pectare comparison basis, locally
produced milled rice is compared to imported ricands originating from Cotonou port.

The results showed that the social profitabilignsts at 365,273 FCFA per hectare (761
US $/ha), assuming that the milled locally producee is sold in retail markets. This

figure is evaluated in the range of 328,836 FCFétdme (685 US $/ha) when the locally
produced milled rice is sold in wholesale markéisrthermore, when considering the
points of comparison (Niamey or Tillabery), it che seen that the social profitability at

Tillabery is relatively higher than the economiofgiability that would be earned at
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Niamey. In this case, transportation costs ane@rotharketing costs play a role. The
economic profitability is also different when catesiing the types of markets, with
retailers making a relatively higher economic grdut, this is due to the fact that selling
prices are higher for the retailers than for theMsalers. The retailers and wholesalers get
their supplies from the same producers or sometiimesetailers get their supplies from
wholesalers. As reported by Towtal (2008), rice commercialisation in the Niger River
valley is dominated by rice retailers who activplpspect all marketing channels to sell
their product. When the locally produced rice ismpared to imported rice brands
originating from Tema’s port, its economic profitéalp per hectare is 394,587 FCFA
(822.06 US $/ha) and 356,755 FCFA/ha (743.24 U8)$émssuming rice is sold in retail
and wholesale markets respectively.

In sum, the local irrigated rice production entesgreveals positive economic profitability
for both retailers and wholesalers. Therefore, ms@nomic activity, it generates net
positive income for the national economy per uhlaod devoted to this activity. It can be
claimed that despite the fact that the inputs nesdll into the activity are affected by the
various common external tariffs (CET) measures atttevity still performs to a level that

permits the various actors to earn some positigente, and allows them to sustain their

businesses.

This economic profitability is also supported bg tbw domestic resource cost (DRC) and
social benefit cost ratios (SBC) and, as shownha summary table 6.6, these ratios,
evaluated at different points of comparison (Niamaey Tillabery) and different markets
(retail and wholesale), are generally lower thamdicating the economic profitability of
locally produced rice. Overall, as shown in tablé, éhe domestic resource cost (DRC)
ratio is 0.4 and 0.43 for the retail and wholesadkets respectively. This implies that the
value added (the difference between the gross vexegenerated by the activity and its
related tradable inputs costs evaluated at theiakprices) generated by the irrigated rice
enterprise is higher than the opportunity cost @hestic resources used in the irrigated
rice production system. Thus, it constitutes annenuc activity that uses domestic
resources efficiently. This assertion is suppotgdthe social cost-benefit (SCB) ratio
(table 6.7), which is evaluated overall at 0.53 @rib for the retail and wholesale markets
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respectively. In other words, the social cost-biémafio shows that the sum of tradable
input costs and domestic factor costs are lessttiegross revenue when the final product
is sold either in retail or wholesale markets urither prevailing output and input market
conditions. Therefore, in order to boost economafiability (and contribute to national
income), further improvement of the productivity dfis enterprise is needed. An

alternative is an improvement in the use of the ekt resources involved.
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Table 6.7: PAM Base Scenarios Results: Average Economic Profitability Indicators, Domestic Resource Cost Ratio, and
Social Cost-Benefit Ratio of Locally Produced Rice.

Port of Imported Point of Type of Reference | Social Social Domestic | Social
importation Rice Brands | Comparison| Markets | Price for Profitability | Profitability | Resource | Cost
to which imported FCFA/ FCFA/ Cost Benefit
local rice is Milled rice | tonne of Hectare (DRC) (SCB)
compared FCFA/ Local Ratio
tonne Milled Rice
Cotonot Pakistan ric | Niamey Retai 252,47! 109,923 307,23: 0.4¢ 0.5¢
Wholesal 240,45! 97,900 273,63( 0.4¢ 0.62
Tillabery Retai 275,76¢ 138,914 388,26« 0.4C 0.5
Wholesal 262,63 125,782 351,56( 0.4z 0.5t
Indian Rice | Niamey Retai 253,55t 111,002 310,25! 0.4¢ 0.5¢
25 % Wholesal 241,48: 98,928 276,50: 0.4¢ 0.62
Tillabery Retai 276,92 140,068 391,49. 0.4C 0.5
Wholesal 263,73 126,882 354,63! 0.4z 0.5t
Thai rice 25 | Niame) Retai 263,27: 120,718 337,46 0.44 0.57
% Wholesal 250,73t 108,181 302,36t 0.47 0.6(
Tillabery Retai 287,32( 150,464 420,541 0.3¢ 0.51
Wholesal 273,63 136,782 382,30 0.4C 0.5¢
Thai Niamey Retai 277,84¢ 121,823 340,49t 0.4f 0.57
parboiled Wholesal 264,61 10€,593 303,51( 0.4¢ 0.6C
Tillabery Retai 302,91: 152,590 426,48 0.3¢ 0.51
Wholesal 288,48 138,166 386,17: 0.41 0.54
Niamey Retai 261,78¢ 115,86 323,84 0.4f 0.5¢
Wholesal: 249,32. 103,40( 289,00« 0.4¢ 0.61
Average Tillabery Retai 285,73: 145,50¢ 406,69t 0.3¢ 0.52
Wholesal 272,12! 131,90: 368,66 0.4z 0.54
Total Retai 273,76( 130,68 365,27 0.4z 0.5¢
Wholesal: 260,72: 117,65. 328,83t 0.4t 0.5¢
Tem:e Pakistan ric | Niamey Retai 262,611 120,056 335,55 0.44 0.57
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Port of Imported Point of Type of Reference | Social Social Domestic | Social
importation Rice Brands | Comparison| Markets | Price for Profitability | Profitability | Resource | Cost
to which imported FCFA/ FCFA/ Cost Benefit
local rice is Milled rice | tonne of Hectare (DRC) (SCB)
compared FCFA/ Local Ratio
tonne Milled Rice
Wholesal 250,10t 107,551 300,605 0.47 0.6(
Tillabery Retai 286,61: 149,756 418,569 0.3¢ 0.51
Wholesal 272,96- 136,108 380,423 0.41 0.5
Indian Rice | Niame) Retai 263,69: 121,136 338,574 0.4 0.57
25 % Wholesal 251,13: 108,57S 303,478 0.47 0.6(
Tillabery Retai 287,76 150,912 421,798 0.3¢ 0.51
Wholesal 274,06« 137,208 383,497 0.4C 0.5
Thai rice 25 | Niame) Retai 273,40t 130,851 365,729 0.4z 0.5¢
% Wholesal 260,38 117,832 329,340 0.4t 0.5€
Tillabery Retai 298,16. 161,307 450,853 0.37 0.4¢
Wholesal 283,96« 147,109 411,169 0.3¢ 0.51
Thai Niamey Retai 287,98( 131,957 368,81 0.4: 0.5¢
parboiled Wholesal 274,26( 118,243 330,491 0.4€ 0.5¢
Tillabery Retai 313,75t 163,433 456,795 0.37 0.4¢
Wholesal: 298,81! 148,492 415,035 0.3¢ 0.52
Niamey Retai 271,92. 126,00( 352,17( 0.4: 0.5¢
Wholesal 258,97 113,05: 315,97¢ 0.4¢€ 0.5¢
Average Tillabery Retai 296,57: 156,35: 437,00« 0.3¢ 0.50
Wholesal: 282,45: 142,22! 397,53: 0.4C 0.52
Total Retai 284,24 141,1¢ 394,58 0.4C 0.5¢
Wholesal 270,71: 127,64( 356, 75! 0.45 0.5¢

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.5 Policy transfers and protection coefficients

The PAM methodology evaluates policy outcomes bymaring the agricultural system’s
performance at the market with a set of referema@g In the sections above, we have
seen that PAM analysis allows one to calculate itiggcators of private profitability
(indicating competitiveness in actual market priceasd social profitability (measuring
efficiency or comparative advantage in efficiencicgs). PAM analysis also enables an
appreciation of the effects of divergences by caimgathe performances evaluated at
market and reference prices in order to identifyw ltesults obtained from actual market
prices differ from results obtained from corresgogdefficiency prices. The effects of
divergences identified are the result of policementions; the effects of these divergences
can be evaluated for the system’s output (outmurtsfer), tradable inputs (tradable input

transfer), and domestic factor (factor transfer).

Output transfer occurs as a result of a divergeamoaitput prices, so that private revenues
differ from social revenues. The output transfen d@ positive, indicating that the
agricultural system is receiving an implicit sulysat transfer of resources to the benefit of
the system. The output transfer can also be negatiganing that the agricultural system is
being taxed or that there is diversion of resouexeay from the system. In a similar way,
tradable input transfers occur when a divergenctadable input prices causes private
tradable input costs to differ from social tradalmput costs (Pearsaogt al, 2003). The
divergence causing the tradable input transfetbegpositive; i.e. market prices for tradable
inputs are higher than the social tradable inpats;dhus there is an implicit tax or transfer
of resources away from the system. When the divemyés negative, it has the opposite
result, meaning market prices for tradable inpuessanaller than the social tradable input
costs, thus indicating an implicit subsidy or tfensof resources in favour of the
agricultural system. Factor transfers can alsorodaa to the influence of divergences. As
in the case of tradable input transfers, the effeftdivergences can be either positive
(implicit tax or transfer of resources away frore #ystem) or negative (implicit subsidy or

transfer of resources in favour of the agricultgyatem).
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Net policy transfers are indicators of the effeatspolicy on the agricultural system’s
performance (revenues, costs, and profits) andiels, she net policy effect indicates the
sum of outputs, tradable inputs, and domestic faceémsfers. From the policy analysis
matrix, the net policy transfer indicates also thierence between private and social
profits. The method leads to the computation ofgtaditability coefficient (PC), which is
just the ratio of private profit to social profihis therefore gives a measure of all transfers

on private profits (Pearsaat al, 2003).

6.5.1 Policy transfers

As indicated in table 6.8, the summary results giegative values for the net policy

transfer. Overall, for a base scenario that congptre locally produced rice in the retall

markets to imported rice brands originating frontddou port, the net policy transfer is on
average —145,204 FCFA/hectare (-302.51 US $/ hd)-ai,951 FCFA/tonne (-108.23

US $/tonne). In the wholesale markets, the netcpdiiansfer is evaluated at —91,649
FCFA/hectare (—190.94 US $/ha) and —32,790 FCFA#&qr68.31 US $/tonne). For the

base scenario that compares the locally producedmithe retail markets to imported rice
brands originating from Tema port, the net policgnsfer is on average —-161,941
FCFA/hectare ( —337.38 US $/ha) and -57,940 FCRA4d-120.71 US $/tonne). In the

wholesale market, the net policy transfer is —18B BCFA/hectare (—249.1 US $/ha) and —
42,779 FCFA/tonne (—89.12 US $/tonne).
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Table 6.8: Summary Results of Net Policy Transfers (L) for PAM Base Scenarios

Models.
Port of Point of Markets | FCFA/ FCFA/ tonne of
importation | Comparison Hectare milled rice
Cotonot Niamey Retai -48,15¢ -17,23(
Wholesal -63,62¢ -22,76¢
Tillabery Retai -242,25! -86,67:
Wholesal -119,67. -42,81"
Total Retai -145,20: -51,95:
Wholesal -91,64¢ -32,79(
Teme Niamey Retai -51,32¢ -18,36¢
Wholesal -90,59¢ -32,41¢
Tillabery Retai -272,55¢ -97,51¢
Wholesal -148,53! -53,14:
Total Retai -161,94: -57,94(
Wholesal -119,56° -42,77¢

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).

This diversion of resources is materialised throtighresults presented in table 6.9. The
policy transfers are evaluated to —48,158 FCFAtared —100.33 US $/ha) and —17,230
FCFA/tonne ( —=35.90 US $/tonne), assuming thatldeally produced rice is sold in

Niamey retail markets, in comparison to importex rbrands from Cotonou port. In the
wholesale markets, the net transfer is —63,625 Fdatare (-132.55 US $/ha) and —
22,764 FCFA/tonne (—47.43 US $/tonne). For retalkets in the Tillabery region, the

scenario gives a net transfer of —242,251 FCFA#nect-504.69 US $/ha) and —86,673
FCFA/tonne (-180.57 US $/tonne) while the Tillabedyolesale market scenario gives —
119,672 FCFA (-249.32 US $) and —42,817 FCFA (-8%23$), values per hectare and

tonne of milled rice respectively.
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Table 6.9: PAM Base Scenarios Results for Net Policy Transfers.

Port of Rice bran Point of Markets FCFA/ | FCFA/
importation Comparison Hectare | tonne
Cotonot Pakistan rie Niamey Retali -28,68:| -10,26:
Wholesal | -95,69¢| -34,23¢
Tillabery Retali -211,17.| -75,55:
Wholesal | -71,05Z| -25,42:
Indian Rice 2&¢ | Niamey Retai -31,70(| -11,34.
% Wholesal | -98,57¢| -35,26¢
Tillabery Retai -214,40(| -76,70¢
Wholeside | -74,127| -26,52:
Thairice 259 | Niame) Retai -159,47¢| -57,05%
Wholesal | -124,43!| -44,52(
Tillabery Retai -243,45¢ | -87,10¢
Wholesal | -101,79¢| -36,42:
Thai parboiler | Niamey Retai 27,22¢ 9,741
Wholesal 64,20t | 22,97
Tillabery Retal -299,97¢ | -107,32¢
Wholesal' | -231,71(| -82,90:
Niame) Retai -48,15¢ | -17,23(
Wholesal | -63,62¢| -22,76¢
Average Tillabery Retai 242,05 | 86,67
Wholesal | -119,67:| -42,81:
Total Retai -145,20« | -51,95!
Wholeside | -91,64¢| -32,79(
Teme Pakistan ric Niamey Retai -57,00¢ | -20,39¢
Whole -122,67.| -43,89(
Tillabery Retali -241,47 | -86,39¢
Wholesal | -99,91f| -35,74¢
Indian Rice 2&¢ | Niamey Retai -60,02: | -21,47¢
% Wholesal' | -125,54° | -44,91¢
Tillabery Retai -244,70¢ | -87,55!
Wholesal | -102,99( | -36,84¢
Thairice 259 | Niame) Retai -87,17¢| -31,19:
Wholesal | -151,40¢| -54,17:
Tillabery Retai -273,76. | -97,94°
Wholesal | -130,66: | -46,74¢
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Port of Rice bran Point of Markets FCFA/ | FCFA/
importation Comparison Hectare | tonne
Thai parboiler | Niamey Retai -1,09¢ -39¢
Wholesae 37,237 13,32
Tillabery Retai -330,28:| -118,16¢
Wholesal | -260,57.| -93,22¢
Niamey Retai -51,32¢| -18,36¢
Wholesal | -90,59¢| -32,41t
Average Tillabery Retai 272,55(] -97,51¢
Wholesal | -148,53! | -53,14:
Total Retai -161,94:| -57,94(
Wholesal | -119,56° | -42,77¢

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).

Overall, on average for both points of comparigbe,net transfer values are negative and
in retail markets scenario, these values are —045;ZFA/hectare (-302.51 US $/ha) and
-51,951 FCFA/tonne (-108.23 US $/tonne). For theledale markets scenario, the net
transfer becomes —91,649 FCFA/hectare (-190.94 8) &and —-32,790 FCFA/tonne
(—68.31 US $/tonne). The scenarios developed topacenthe locally produced rice to
imported rice brands originating from Tema porbalwdicate negative values for the net
policy transfer, as shown in table 6.9. In gendtad, PAM base results show that the net
policy transfer indicators are negative per unitaoid and per unit of final output produced
(milled rice) for all scenarios (types of marketdaztomparison points). These constitute
clear indications that the private profits for tinegated rice enterprise are less than the
social profits, suggesting that resources are draveay from the system due to the policies
that are in effect. Since the net policy transtaes also an indication of the sum of the
system'’s output transfer, tradable inputs transiied, domestic factors transfer, the negative
net policy transfers therefore also mean that tregadl policy transfers for output, inputs,
and domestic factors are negative. As indicatethénsummary table 6.10, the output
transfers are generally negative and this explaiostly the fact that the net policy transfer
is negative. In retail markets and on a per hedbasss, output transfers are —118,110
FCFA (-246.04 US $/ha) and —85,543 FCFA/ha (17833 /ha) for wholesale markets.
The output transfer evaluated per tonne of milied gives —42,254 FCFA in retail markets
(-88.03 US $/tonne) and —-30,606 FCFA (—63.76 U®Snfi4) in wholesale markets.
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Table 6.10: Summary of Output, Tradable Inputs, Domestic Factors, and Net Policy Transfers

Port of Point of | Type of TransfersFCFA / Hectar: TransfersFCFA / tonne
importation| Compa- | Markets "5y Tradabl« | Domestic | Net Outpu | Inputs | Factor: | Net
rson Inputs | Factor: Transfe Transfe
Cotonot Niamey Retai -12,68¢| 36,18¢ -714 -48,15¢ -4,53¢| 12,941 =258 | -17,23(
Wholesal -28,15:| 36,18t =714 -63,62¢ | -10,07:| 12,94° -2t | -22,76¢
Tillabery | Retai -206,77¢| 36,18¢ -714 | -242,25.| -73,98.| 12,94% -25E | -86,67:
Wholesal -110,05: 36,18¢ -714| -145,52¢| -39,37¢| 12,94 -258 | -52,06°
Total Retai -109,73:| 36,18¢ -714| -145,20:| -39,26(| 12,94% -25E | -51,95!
Wholesal -69,10: | 36,18¢ -714 | -104,57¢| -24,72¢| 12,94° -25E | -37,41¢
Teme Niamey Retai -15,85¢| 36,18¢ -714 -51,32¢ -5,672| 12,941 -258 | -18,36¢
Wholesal -55,12°7| 36,18t =714 -90,59¢| -19,72%| 12947 -25E | -32,41¢
Tillabery | Retai -237,08: 36,18¢ -714 | -272,55¢| -84,82¢| 12,94\ -258 | -97,51¢
Wholesal | -148,83"| 36,18¢ -714| -184,30¢| -53,25| 12,94 -25E | -65,94!
Total Retai -126,46¢| 36,18¢ =714 -161,94:| -45,24¢| 12,94° -25E | -57,94(
Wholesal -101982 36,18¢ -714| -137,45:| -36,487| 12,94\ -255 | -49,17¢
Average - Retai -118,10( 36,18¢ -714| -153,57:| -42,25¢| 12,94\ -255 | -54,94¢
Wholesal -85,54:| 36,18¢ =714 -121,01'| -30,60¢| 12,94% -25E | -43,29°
Average -101,82:| 36,18¢ -714| -137,29:| -36,43(| 12,947 -25E | -49,12:

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.11a: PAM Base Scenarios Results for Output, Tradable
Inputs, Domestic Factors, and Net Policy Transfers, FCFA /

Hectare.
Port of | Imported | Point of Type of Outpu Tradabl¢ | Dom- Net
importa- | Rice Compa- Markets Inputs estic Transfer
tion Brands to | rison Factors
which
local rice
is
compare
. Retail 7,04¢| 36,18¢ -45E | -28,68:
Pakistan | 3MeY  "Wholesal | -59,067| 36,18¢|  -45f| -95,69¢
rice Tillabery Retai -175,43¢| 36,18¢ -45E | -211,17:
Wholesal -35,32(| 36,18¢ -45E | -71,05:
Indian Niame) Retali 4,03z 36,18¢ -455 | -31,70(
Rice 25 % Wholesall | -62,847| 36,18¢ -45E | -98,57:
Tillabery Retai -178,66¢| 36,18¢ -45¢t | -214,40(
Wholesal | -141,81:| 36,18¢ -45E | -177,54.
Cotonou —raivice [Niamey | Retal 123,74.| 36,18¢ ~45E [ -150,47!
25 % Wholesal | -88,70{| 36,18¢ “45E | -124,43!
Tillabery Retai -207,72: 36,18¢ -45t | -243,45!
Wholesals -66,06¢ | 36,18¢ -45E | -101,79¢
Thai Niame) Retai 61,92(| 36,18¢ -1,492 | 27,22¢
parboiled Wholesal 98,90(| 36,18¢| -1,49z| 64,20
Tillabery | Retai -265,28.| 36,18t -1,492 | -299,97¢
Wholesal | -197,01'| 36,18¢ -1,492 | -231,71(
Niame) Retai -12,68¢| 36,18¢ -714| -48,1%8
Average Wholesals -28,15:| 36,18¢ -714| -63,62¢
Tillabery Retai -206,77¢| 36,18¢ -714 | -242,25:
Wholesal -110,05: 36,18¢ -714 | -145,52¢
Total Retai -109,73.| 36,18t -714| -145,20:
Wholesal -69,10: 36,18¢ -714 | -104,57¢
Teme Pakistar | Niamey Retai -21,27¢| 36,18¢ -45% | -57,00¢
rnce Wholesals -86,94. | 36,18¢ -45E | -122,67:
Tillabery Retai -205,74! 36,18¢ -45t | -241,47
Wholesal -64,18:| 36,18¢ -455 | -99,91¢
Indian Niame) Retali -24,29.| 36,18¢ -455 | -60,02:
Rice 25 % Wholesal | -89,81F| 3618¢€ “45E [ -125,54°
Tillabery Retai -208,97: 36,18¢ -45t | -244,70!
Wholesals -67,25¢| 36,18¢ -45E | -102,99(
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Port of | Imported | Point of Type of Outpu Tradabl¢ | Dom- Net
importa- | Rice Compa- Markets Inputs | estic Transfer
tion Brands to | rison Factors
which
local rice
is
compare
Thairice | Niamey Retali -51,44¢| 36,18¢ -455 | -87,17¢
25 %
Wholesal | -115,67"| 36,18¢ -45E | -151,40¢
Tillabery | Retai -238,02¢| 36,18¢ -45E | -273,76:!
Wholesal | -238,02¢| 36,18¢ -45E | -273,76.
Thai Niame) Retai 33,597 | 36,18¢ -1,492 -1,09¢
parboiled Wholesall 71,92¢| 36,18¢| -1,49:| 37,23
Tillabery | Retali -295,58 | 36,18¢ -1,492 | -330,28:
Wholesal | -225,87¢(| 36,18¢ -1,492 | -260,57:
Niamey Retai -15,854| 36,18¢ -714| -51,32¢
Average Wholesals -55,127| 36,18¢ -714| -90,59¢
9 Tilabery | Retai 237,08 36,18¢| 714 272,55
Wholesal | -148,83"| 36,18¢ -714| -184,30¢
Total Retai -126,46¢ 36,18¢ -714 | -161,94.
Wholesal | -101,98.| 36,18¢ -714 | -137,45:

N.B: 480 FCFA / USD (Average of the monthly exchamagtes given first of every month;

all year 2007).

Overall, the negative trend of output transferebserved at all points of comparison and

for all brands of imported rice to which locallyogessed rice is compared, except for the

particular case of imported parboiled rice (takbekla and 6.11b). However, when the

locally parboiled milled rice is compared to thepwnted parboiled rice in the Niamey retail

and wholesale markets, the output transfer is igesitmplying that private revenue is

higher than social profit when the rice is soldhe Niamey urban centre because of the

higher prices received.

The positive inputs transfers of 36,186 FCFA/hectér5.39 US $/ha) and 12,947
FCFA/tonne (26.97 US $/tonne) indicate also thatrtfarket prices for inputs are higher

than their comparable world prices, indicating amplicit tax of the inputs used in the

irrigated rice production system and also creairdjversion of resources away from the

system. However, the policy effects create a siidbtver subsidy for the domestic factors,

as shown by the relatively low factors transfer.
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Table 6.11b: PAM Base Scenarios Results for Output, Tradable
Inputs, Domestic Factors, and Net Policy Transfers, FCFA /
tonne milled rice.

Port of Imported Rice | Point of Type of Output Tradable Dom- Net
importation Brands to Compa-rison | Markets Inputs estic Transfer
which local rice Factors
is compared
Cotonou Pakistan rice Niamey Retail 2,5p2 12,947 63-1L -10,262
Wholesale -21,455 12,947 -163 34,2189
Tillabery Retail -62,769 12,947 -16B -75,5%3
Wholesale -12,637% 12,94 -163 -25,4p1
Indian Rice 25 | Niamey Retail 1,442 12,94y -163 -11,342
% Wholesale -22,483 12,947 -163 -35,268
Tillabery Retail -63,924 12,947 -1683 -76,7()8
Wholesale -50,737 12,947 -163 -63,5p1
Thai rice 25 % Niamey Retail -44,273 12,947 -163 7,657
Wholesale -31,734 12,94 -163 -44.5p0
Tillabery Retail -74,320 12,947 -1683 -87,104
Wholesale -23,634 12,947 -163 -36,4p2
Thai parboiled Niamey Retail 22,154 12,947 -534 49,
Wholesale 35,385 12,94 -534 22,91
Tillabery Retail -94,913] 12,947 -531 -107,3p6
Wholesale -70,489 12,94 -534 -82,902
Niamey Retail -4,539 12,94y -255 -17,2$0
Wholesale -10,073 12,947 -255 -22,7p4
Average
Tillabery Retail -73,981 12,9471 -25% -86,613
Wholesale -39,375 12,94 -255 -52,067
Total Retail -39,260 12,947 -256 -51,9%1
Wholesale -24,724 12,94 -255 -37,4)15
Tema Pakistan rice Niamey Retail -7,611 12,947 -163 -20,396
Wholesale -31,106 12,947 -163 -43,8H0
Tillabery Retail -73,612 12,947 -1683 -86,396
Wholesale -22,964 12,94 -163 -35,748
Indian Rice 25 | Niamey Retail -8,691 12,94y -163 -21,4f5
%
Wholesale -32,134 12,947 -163 -44,918
Tillabery Retail -74,767| 12,947 -16B -87,581
Wholesale -24,064 12,94 -163 -36,8418
Thai rice 25 % Niamey Retail -18,406 12,947 -163 1,191
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Port of Imported Rice | Point of Type of Output Tradable Dom- Net
importation Brands to Compa-rison | Markets Inputs estic Transfer
which local rice Factors
is compared
Wholesale -41,387 12,94) -163 -54,1f1
Tillabery Retail -85,162 12,947 -16B -97,947
Wholesale -85,164 12,94 -163 -97,947
Thai parboiled Niamey Retail 12,020 12,947 -534 3-39
Wholesale 25,734 12,94) -534 13,3“21
Tillabery Retail -105,7586 12,94y -534 118,1“59
Wholesale -80,815 12,94) -534 -93,2p8
Niamey Retail -5,672 12,94y -255 -18,3'?4
Wholesale -19,723 12,94 -255 —32,4“5
Average - -
Tillabery Retail -84,824 12,9471 -25% -97,51|6
Wholesale -53,25] 12,94) -285 -65,9"13
Total Retail -45,248 12,947 -25% -57,940
Wholesale -36,487 12,94) -285 -49,1Jf9

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).

In sum, the negative net policy transfers, as atdit in table 6.10, table 6.11a and table
6.11b, are due to the fact that the output trasséee generally negative, which is an
indication that irrigated rice private revenueslass than the social revenues and that there
is an implicit tax on the system. In the majorifycases, the domestic price is less than the
comparable world commodity price (table 6.12). Tee exceptions concern the retalil
markets in Niamey for Pakistani rice and Indiae 25 % and for Thai rice 25 % and Thai

parboiled for both retail and wholesale marketNi@mmey.
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Table 6.12:

Point of Comparison and Type of Markets.

Comparison of Market and References Prices by

Port of| Imported Rice|  Point of Type of | Market | Reference | Ratio

importa- Brands to) Compa-| Markets| Prices, | Prices, Market

tion which local rison FCFA/ | FCFA/ Price to
rice is tonne tonne Reference
compared (1) (2) Price: (1) /

(2)1
(%)

Cotonot | Pakistan ric | Niame) Retali 255,00( 252,47¢ 101
Wholesal | 219,00( 240,45! 91
Tillabery | Retai 213,00( 275,76 77
Wholesal | 250,00( 262,63 95
Indian Rice Niame) Retali 255,00( 253,55¢ 101
25 % Wholesal | 219,00( 241,48 91
Tillabery | Retai 213,00( 276,92¢ 77
Wholesal | 250,00( 263,73 95
Thairice 25 | Niame) Retali 255,00( 263,27 97
% Wholesal | 219,00( 250,73t 87
Tillabery | Retali 213,00( 287,32 74
Wholesal | 250,00( 273,63¢ 91
Thai Niame) Retali 255,00( 262,61 97
parboiled Wholesal | 219,00( 250,10t 88
Tillabery | Retai 213,00( 286,61 74
Wholesal | 250,00( 272,96 92
Teme Pakistan ric | Niamey Retali 255,00( 263,69: 97
Wholesal | 21€,00( 251,13: 87
Tillabery | Retai 213,00( 287,76 74
Wholesal | 250,00( 274,06 91
Indian Rice Niame) Retali 255,00( 273,40t 93
25 % Wholesal | 219,00( 260,38’ 84
Tillabery | Retai 213,00( 298,16 71
Wholesal | 250,00( 283,96 88
Thai rice 25 Niame) Retali 300,00( 277,84t 10¢
% Wholesal | 300,00( 264,61! 115
Tillabery | Retali 208,00( 302,91: 69
Wholesal | 145,00( 288,48¢ 5C
Thai Niame) Retali 300,00( 287,98( 104
parboiled Wholesal | 300,00( 274,26t 10¢
Tillabery | Retai 208,(0C 313,75¢ 66
Wholesal | 218,00( 298,81! 73

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.5.2 Economic parity prices (import parity prices) for paddy

At each point of comparison, the economic pricedfmmestic paddy (import parity price or
border price equivalent) was evaluated by considetihe type of imported rice brands
(FOB price in US $/tonne) and its port of impod iaclude the insurance and freight costs
in US $/tonne); these two elements enable the ctatipn of CIF price at port of import
(US $/tonne). The CIF was adjusted for the exchaage(480 FCFA/US $) to estimate its
local currency equivalent (FCFA/tonne) and divitlgydhe weight conversion factor (tonne
to kg) to have the CIF in domestic currency (FCEA/K o this the domestic transportation
and marketing costs (FCFA/kg) were added in omestimate the value before processing
at the comparison point (FCFA/kg). This value befprocessing at the comparison point
was then multiplied by the processing factor (anvesion factor) of 65 % (of paddy to
milled rice) to get the equivalent import parityue of the paddy (FCFA/kg). Finally, the
economic parity price of paddy at farm gate isnegted by subtracting the distribution

costs to farm gate.

Table 6.13: Estimation of Paddy Economic Prices by Points of

Comparison.

Port of Imported Rice Brands to which | Point of Comparison Paddy Economi

importatior local rice is compare prices,FCFA /Kg

Cotonou Pakistan rice Niamey 14D
Pakistan rice Tillabery 14b
Indian Rice 25 % Niamey 141
Indian Rice 25 % Tillabery 14/
Thai rice 25 % Niamey 14pb
Thai rice 25 % Tillabery 151
Thai parboiled Niamey 156
Thai parboiled Tillabery 16()

Tema Pakistan rice Niamey 14B
Pakistan rice Tillabery 148
Indian Rice 25 % Niamey 144
Indian Rice 25 % Tillabery 149
Thai rice 25 % Niamey 14p
Thai rice 25 % Tillabery 154
Thai parboiled Niamey 158
Thai parboiled Tillabery 16

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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The economic prices (table 6.13) range betweenrammum of 140 FCFA/kg (0.29 US
$/kg) and 163 FCFA/kg (0.34 US $/kg) with an averaf 149 FCFA /kg (0.31 US $/kg).
These economic paddy prices are much higher thanptbducers’ paddy price 127
FCFA/kg (0.26 US $/kg). Therefore, the policy effedo not provide sufficient incentives
to the system. This supports the fact that netpdtansfers are negative and also the fact

that the domestic price is less than the comparabilel commodity price.

6.5.3 Protection coefficients and incentives

Another method to appreciate the divergence betwesrket and reference prices is the
use of ratios, which are free of currency or commyatistinctions. The nominal protection
coefficient on output (NPCO) measures the oututdier and shows how much domestic
prices differ from social prices (Pearseh al, 2003). In PAM analysis, the nominal
protection coefficient on output is estimated bg thtio of private revenues (evaluated at
market prices) to social revenues (evaluated ateate prices). When the ratio is greater
than 1, the domestic price of rice is higher thancorresponding economic parity price
(reference price of imported rice), indicating thia¢ system is being protected. When the
ratio is less than 1, the domestic price of rickevger than the reference price for imported
rice and the agricultural system is unprotected. orider to estimate the joint effect of
policy transfers affecting both tradable outputd tradable inputs, the effective protection
coefficient (EPC) compares value added in domgsiimes with value added in world
prices. The incentives measures include the philfiyacoefficient (PC), the subsidy ratio
to producers (SRP), and the equivalent subsidg tatiproducers. The subsidy ratio to
producers, which is now called the producer subsdymate (PSE), is a ratio that
compares the net policy transfer to the value ¢butlin world prices, and it represents the
output tariff equivalent if the net effect of athhsfers were carried out solely through a
tariff on output (Pearsoet al, 2003).

The summary results of protection coefficients enwéntives in table 6.14 support the fact
that policy outcomes do not provide sufficient imibees to the system. First, the nominal
protection coefficients (NPCO) in both retail andholesale markets are less than 1,
indicating that the market price is lower than doenparable world market price. This is

verified at all points of comparison at which loaailled rice enters into competition with
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imported rice brands. On average, retail markeeprrepresent 87 % of comparable world
market prices of imported rice brands originatingf Cotonou port, while the wholesale
market prices represent 93 % of the reference .pvitteen imported rice brands originate
from Tema port, the domestic retail market pricepresent on average 85 % of the
comparable world market price, while the domestiolsale price constitutes 90 % of the
comparable world market price. These results aonfire fact that domestic output prices
are lower than comparable world market prices, drad there is an implicit tax of

producers and the system is not protected by polibys, economic agents operating in
the system do not receive sufficient incentives, amdaverage, retail marketing channels

tend to receive even fewer incentives.

The absence of incentives is further shown by ffexteve protection coefficients (EPC)
presented in table 6.14. As in the previous cdked-PC coefficients differ, depending on
the point of comparison of locally milled rice tmported rice brands, the port of import
and also the type of rice market. When local miltext is compared to imported rice
brands originating from the port of Cotonou, onrage, the EPC varies between 0.78 and
0.85 for the retail and wholesale markets respelgtivi hese coefficients do not, however,
differ very much from the ones obtained when theallomilled rice is compared to
imported rice brands originating from Tema porteventhe EPC varies between 0.76 and
0.81 for the retail and wholesale markets respelgtivihe EPC figures are slightly lower
than the nominal protection coefficient (NPC) doehte fact that the slight input transfer is
taken into account. As in the case of NPCO, the EP€ss than one, indicating that the
value added at market prices for the irrigated piceuction system is less than what the
value added would be at reference prices. In atleds, when all the effects of policies on
irrigated rice output and input markets are considieit can be seen that the value added,
evaluated at market prices, is less than what illdvbe in the absence of these policy
effects. Furthermore, on average, the policy efféenhd to be more pronounced when
considering their impact on retail markets. It alsplies that the retail marketing channel
of the irrigated rice production system tends torfmee negatively affected by these policy

effects.

120



Table 6.14: Summary Results of Protection Coefficients and Incentives for PAM Base Scenarios

Models
Port of Point of Type of Nominal Effective Profitability Producel Equivelent
importa-tion | Compa- Market Protection Protection Coefficient Subsidy Producer
risor Coefficien Coefficien Estimatt Subsidy
Average Niame) Retai 0.9¢ 0.92 0.8t -0.0€ -0.07
Cotonou Wholesal | 0.9¢ 0.8¢ 0.71 -0.0¢ -0.1(C
Tillabery Retai 0.7¢ 0.6 0.41 -0.2¢€ -0.3¢
Wholesal | 0.9C 0.81 0.6¢ -0.1F -0.17
Total Retai 0.87 0.7¢ 0.6 -0.17 -0.2°
Wholesal | 0.9¢ 0.8% 0.7 -0.12 -0.14
Average Niame) Retai 0.9¢ 0.92 0.8¢ -0.0¢ -0.07
Tema Wholesali | 0.9% 0.84 0.71 -0.12 -0.14
Tillabery | Retai 0.7% 0.61 0.3¢ -0.31 -0.4:
Wholesal' | 0.87 0.7¢ 0.6 -0.1¢ -0.21
Total Retai 0.8t 0.7¢ 0.62 -0.1¢ -0.2¢
Wholesal | 0.9C 0.81 0.67 -0.1¢ -0.1¢

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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In summary, in the majority of cases, the nomimatgrtion coefficients for outputs are less
than 1, indicating that in output markets, thegated rice production system receives little
protection and, on average, the retail rice mangethannels tends to be even less well
protected. However, the system focusing on theuymtooh of local parboiled rice for both

wholesale and retail markets in the Niamey urbantreeconstitute an exception (table 6.15).
For this particular case of local parboiled ricesaaparison made in the Tillabery region,
which is the main region producing local parboiléte, shows, however, that the total
output of the local parboiled rice production sgst@oes not receive any protection. This is
shown by the respective coefficients (0.70, 0.767,00.74), which are all less than 1. This

same trend is observed when considering the eféeptiotection coefficients.

These conclusions are further supported by theltsesibtained for the profitability
coefficients (PC) as shown in table 6.15. The pabifiity coefficient is an extension of the
effective protection coefficient that also includésmestic factor costs and consequently
measures the impact of all transfers on privatétpr@earsoret al, 2003). As a measure of
the impact of all transfers on private profits, fr@fitability coefficient is also used as a
proxy measure of the net policy transfer. The pabflity coefficients vary from 0.38 to
0.85, indicating that in most cases the privatemeres are less than the revenues evaluated
at reference prices. A comparison of local ricamported rice brands originating from
Cotonou port shows that in the retail rice marlgsystem, the profitability coefficient of
the irrigated rice production is on average 0.6&pared to 0.73 in wholesale market
channels. Similarly, the comparison of local rioceirhported rice brands originating from
Tema port give 0.62 and 0.67 for retail and whdéegae marketing channels respectively.
In all cases, the profitability coefficient is letb&n one, indicating that private profitability,
even though positive, is less than the social {wrefvaluated at comparable reference prices.
As discussed earlier, the net policy effect is tiggatherefore it is expected that these
profitability coefficients would also be low. This shown by the negative subsidy ratio to

producers and producers’ subsidy estimates.

The subsidy ratio to producers (SRP) is a ratio thanpares the net policy transfer to the
value of output in world prices. In our various rs@gos, we have shown that the net policy

transfers are negative. Therefore, negative subsitigs to producers (SRP) indicate that
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producers are taxed and by what proportion thgated rice production system’s revenues
are decreased. On average, the results show tha émmparison of the local rice to
imported rice brands from Cotonou port, the prodsicevenues decreased at a rate of 17 %
and 12 % in retail and wholesale rice marketingesys respectively. The comparison of
local rice to imported rice brands originating frdrema port also indicate revenues of —19
% and —15 % in the retail and wholesale rice margetystems respectively. The SRP is the
output tariff equivalent if the net effect of ablgy transfers were carried out solely through
a tariff on output (Monke and Pearson, 1989). Tagative net policy effects would have
been affected through tariffs on output in the ean§the various ratios of the SRP for the
different scenarios if all other divergences wesmaved. The producer subsidy estimates

also follow the same trend as the SRP.

In conclusion, Niger’s irrigated rice productionssym is generally competitive. However,
the system does not benefit from sufficient incessti Instead resources being are diverted
away from it and this creates an implicit tax & gystem. These implicit taxes of the system
are materialised through the negative subsidygatigoroducers, and by negative net policy
transfers. Furthermore, on average, the effectioditability coefficients are less than 1,
indicating that the system is not protected andttieprices received by producers are lower

than comparable world market prices.
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Table 6.15: PAM Base Scenarios Results: Protection Coefficients

Port of Imported Rice Point of Type of Nominal Effective Profitability Producers | Equivalent
importation | Brands to which Comparison Markets Protection Protection Coefficient Subsidy Producer
local rice is Coefficient | Coefficient Estimate Subsidy
compared
Cotonou Pakistan rice Niamey Retalil 101 095 .91 -0.04 -0.04
Wholesale 0.97 0.82 0.65 -0.13 -0j14
Tillabery Retalil 0.79 0.67 0.4p -0.26 -0.83
Wholesale 0.95 0.88 0.80 -0.09 -0.p9
Indian Rice 25 % Niamey Retalil 1.01 0.94 0J90 -0.04 -0.04
Wholesale 0.91 0.82 0.64 -0.14 -0.f15
Tillabery Retail 0.78 0.67 0.4p -0.26 -0.#3
Wholesale 0.95 0.88 0.79 -0.09 -0Jto
Thai rice 25 % Niamey Retall 0.84 0.74 0.p3 -0{20 0.24
Wholesale 0.84 0.78 0.59 -0.17 019
Tillabery Retail 0.76 0.64 0.4p -0.29 -0.#8
Wholesale 0.92 0.84 0.73 -0.12 014
Thai parboiled Niamey Retall 1.08 1.04 1.08 0]03 034.
Wholesale 1.13 1.11 1.21 0.08 0.p7
Tillabery Retalil 0.70 0.57 0.3D -0.34 -0.50
Wholesale 0.76 0.64 0.40 -0.28 -0.B7
Niamey Retail 0.98 0.92 0.8% -0.0p -0.¢7
Wholesale 0.96 0.88 0.77 -0.09 -0JL0
Average Tillabery Retail 0.76 0.64 0.41 -0.29 -0.38
Wholesale 0.9¢ 0.81 0.68 -0.15 -0J17
Total Retail 0.87 0.78 0.63 -0.1j7 -0.43
Wholesale 0.93 0.85 0.73 -0.12 014
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Port of Imported Rice Point of Type of Nominal Effective Profitability Producers | Equivalent
importation | Brands to which Comparison Markets Protection Protection Coefficient Subsidy Producer
local rice is Coefficient | Coefficient Estimate Subsidy
compared
Tema Pakistan rice Niamey Retalil 0.p7 0|90 Q.83 07-0. -0.07
Wholesale 0.84 0.78 0.59 -0.16 -0J19
Tillabery Retalil 0.76) 0.64 0.4p -0.28 -0.87
Wholesale 0.92 0.84 0.74 -0.12 -0.13
Indian Rice 25 % Niamey Retalil 0.97 0.p0 0J82 -0.08 -0.08
Wholesale 0.84 0.78 0.59 -0.17 019
Tillabery Retail 0.76 0.64 0.4p -0.29 -0.#8
Wholesale 0.92 0.84 0.73 -0.13 -0jt4
Thai rice 25 % Niamey Retall 0.94 0.86 0.76 -0{11 0.11
Wholesale 0.85 0.7% 0.54 -0.19 -0.p3
Tillabery Retail 0.73 0.61 0.3p -0.31 -0.42
Wholesale 0.89 0.80 0.68 -0.15 -0JL7
Thai parboiled Niamey Retall 1.04 1.00 1.00 -0{00 0.00
Wholesale 1.09 1.06 1.11 0.05 0p4
Tillabery Retalil 0.67] 0.54 0.2B -0.37 -0.55
Wholesale 0.74 0.62 0.37 -0.30 -0.41
Niamey Retail 0.98 0.92 0.8% -0.0p -0.97
Average Wholesale 0.93 0.84 0.71 -0.12 -0JL4
Tillabery Retail 0.73 0.61 0.38 -0.31 -0.43
Wholesale 0.87 0.78 0.63 -0.18 -0.p1
Total Retail 0.85 0.76 0.62 -0.19 -0.45
Wholesale 0.9 0.81 0.7 -0.15 -0]18
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6.6 Sensitivity analysis results

In order to scrutinise the alternatives that mayvjole better incentives to the system, we

have performed various sensitivity analyses, uiirgollowing hypothetical scenarios:

1)

2)
3)

4)
5)
6)
7

8)

9)

Scenarios of technology improvement relatingmprovement of paddy milling
using 75 % conversion rates of paddy into milleg ;i

The farm-level productivity (increased yield&@donnes per hectare);

Macro economic changes in relation to the stnecof the common external
tariffs (from 10 % to 20 %,) affecting the finanigmarity prices of imported rice;
Changes in the exchange rate; the year 2008aherchange rate was used;
Changes in import duties on inputs (loweringngiuts duties);

Simultaneous changes: increased yield and tieduaf import duties on inputs;
Simultaneous changes: increased yield, reducfamport duties on inputs and
increased import duties for imported rice;

Simultaneous changes: increased yield and aserkimport duties for imported
rice;

Simultaneous changes: reduction of import gdubie inputs and increased import

duties for imported rice;

10) Simultaneous changes: technology improvemempr@vement of paddy milling

using 75 % conversion rates of paddy into millekyiand reduction of import

duties on inputs;

11) Simultaneous changes: technology improvememprovement of paddy milling

using 75 % conversion rates of paddy into millegyiand increased import duties

for imported rice.

All the sensitivity analyses were performed using imported rice brands namely the

Pakistani rice (25%) and Thai parboiled (100 %).e Téimulations considered are

independent of the port of importation and consetiyeve have used only one port

(Cotonou) to perform our sensitivity analyses.
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6.6.1 Technology improvement relating to improvement of paddy milling rate
This scenario has simulated a 75 % conversiorofgtaddy into milled rice. With a higher
conversion rate, the final product, i.e. milleceriencreased in quantity. The sensitivity of

the base model to such improvement in milling dicated in table 6.16.

6.6.1.1. Financial profitability

With an improvement in the paddy conversion rate milled rice from an initial ratio of
65 % to a simulated ratio of 75 %, the final prddyeantity is increased. At both points of
comparison, an increase in private profitabilityisserved for the two types of marketing
channels (retail and wholesale) in combination whi port of importation of the imported
rice to which the local milled rice is comparedb(&a6.16 and table 6.17). On average,
considering the Cotonou port of import, the privatefitability per tonne of local milled
rice increased to 103,536 FCFA (215.7 US $/tonnd)186,286 FCFA (221.4 US $/tonne)
in the retail and wholesale markets respectivelye Tinancial cost-benefit ratio also
improved and is evaluated at 0.464 and 0.455 fail lnd wholesale markets. In the base
PAM model, these figures were 78,736 FCFA/tonnenitied rice (164 US $/tonne) and
84,861 FCFA/tonne of milled rice (176.73 US $/tonméth financial cost-benefit ratios of
0.56 and 0.54 for the retail and wholesale marketpectively. Overall, on average, the
financial profitability of the retail marketing chael system is less than that of the
wholesale marketing channel. However, when consigehe point of comparison, the
results are mixed in the sense that in the Niamlegrucentre the private profitability of the
retailing channel is higher than that of the whaleswhile the reverse trend is observed in
the Tillabery region. A hypothesis to explain tisighat producers sell first their product to
wholesalers before considering selling it to retail who in turn get their supplies from the

wholesalers.
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Table 6.16: Paddy Milling Conversion Rate Summary Results (per
tonne of Milled Rice)

Point of Comparisc Niamey Tillabery Average

Types of Markets Retall WholesaldRetail Wholesale Retall Wholesale
Financial Profitability, 134,186 116,186| 72,886 96,386| 103,536 106,286
Financial Cost-Benefit 0.393 0.438| 0.535 0.471| 0.464 0.455
Social Profitability, FCFA | 132,785 120,158| 162,664| 148,885| 147,724 134,522
Domestic Resource Cost 0.395 0.419| 0.340 0.360| 0.367 0.389
Social Cost-Benefit Ratio 0.520 0.545| 0.460 0.482| 0.490 0.513
Transfers, FCFA 1,40 -3,972| -89,778 -52,500| -44,188 -28,236
Nominal Protection 1.044 1.023( 0.739 0.858| 0.891 0.941
Effective Protection 1.003 0.974| 0.636 0.777| 0.820 0.876
Profitability Coefficient 1.007 0.955| 0.451 0.655| 0.729 0.805
Producers Subsidy Ratio 0.004 -0.02 -0.30 -0.18 -0.15 -0.10
Producers Subsidy 0.003 -0.03 -0.41 -0.22 -0.20 -0.13

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.17: Sensitivity Analysis - Paddy Milling Conversion Rate Improvement (per tonne of Milled Rice)

Rice brand Pakistan rice Thai parboiled

Paint of Comparison Niamey Tillabery Niamey Tillape

Types of Markets Retail Wholesal¢  Retalil Wholes&etail Wholesal| Retalil Wholesal

e e e

Financial Profitability, FCFA 117,60P 81,609| 81,309| 118,309| 150,763| 150,763| 64,463| 74,463
Financial Cost-Benefit Ratio 0.417 0.508 0.501 0.408 0.368 0.368 0.569 0.534
Social Profitability, FCFA 126,209 114,186| 155,200| 142,068 139,360 126,129| 170,127 155,702
Domestic Resource Cost 0.4p1 0.425 0.345 0.365 0.388 0.412 0.335 0.355
Social Cost-Benefit Ratio 0.529 0.554 0.467 0.489 0.512 0.536 0.452 0.474
Transfers, FCFA -8,600 -32,577| -73,891| -23,759 11,403| 24,633| -105,664| -81,240
Nominal Protection Coefficient 1.009 0.916 0.785 0.955 1.078 1.130 0.694 0.762
Effective Protection Coefficient 0.958 0.835 0.687 0.893 1.048 1.112 0.585 0.661
Profitability Coefficient 0.937 0.715 0.524 0.833 1.082 1.195 0.379 0.478
Producers Subsidy Ratio -0.082  -0.127 -0.254 -0.085 0.040 0.091 -0.340 -0.274
Producers Subsidy Estimate -0.032 -0.139 -0.323 -0.089 0.037 0.080 -0.490 -0.360

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.1.2 Social profitability and comparative advantage

The economic profitability of the irrigated riceopiuction system is also sensitive to an
improvement of the milling conversion rate of paddio milled rice, as final product
guantity is increased as shown in table 6.16 aple &.17. The summary results provided
in table 6.16 indicate that on average, the econgmofitability is 147,724 FCFA/tonne
(307.76 US $/tonne) and 134,522 FCFA/tonne (2802% /tonne) in retail and wholesale
marketing systems respectively. These figures coempall with the figures obtained with
the base model, for which the economic profitapilg 130,688 FCFA/tonne (272 US
$/tonne) of milled rice in the retail markets, atiti7,652 FCFA/tonne of milled rice (245
US $/tonne) in the wholesale markets. The relativegher improvement in economic
profitability is also materialised through the ostiof both the domestic resource cost and
the social cost-benefit ratio. The DRC is 0.367 @889 for the retail rice marketing and
wholesale marketing systems while the social cesehbt ratio is 0.490 and 0.513

respectively for the same marketing systems.

6.6.1.3 Policy transfers and protection coefficients

This scenario shows (tables 6.16 and 6.17) thanarmovement in the milling conversion

rate would have a positive impact on the systeaé&yall performance in the sense that it
would show a transfer of resources to the systemaw@rage, the net policy transfer per
tonne of milled rice is —44,188 FCFA (-92.06 USdhihe) and —28,236 FCFA (-58.82 US
$ /tonne) in retail and wholesale rice marketingpeetively, in comparison to —51,951
FCFA/tonne (-108.23 US $/tonne) and —32,790 FCh#Ako(—68.31 US $/tonne), which

are the results obtained in the base model. Qy#ral relative transfer of resources to the
system’s activities would translate into a formirafentive provided to the system actors,
which would play a protective role, as indicated dmyme figures for the nominal and

effective protection coefficients being slightlyegter than 1; particularly for the parboiled

rice marketing system in the Niamey urban centre.

6.6.2 Farm level productivity improvement
6.6.2.1 Financial profitability
Farm-level productivity improvement from a baseelesf 4.3 tons/ha to an improved level

of 6 tons/ha also shows a positive impact on therall irrigated rice system’s
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performance, with an average financial profitapilif 121,948 FCFA/tonne (254.06 US
$/tonne) and 124,698 FCFA/tonne (259.79 US $/torfoe)the retail and wholesale
marketing systems (tables 6.18 and 6.19). The ¢iahnost-benefit ratios are evaluated at
0.385 and 0.377 respectively. This is a clear mitha that,ceteris paribusan increase in
farm-level productivity had an impact on privatefability and the competitiveness of
the irrigated system. In the different points ofngarison also, the private profitability and
related financial cost-benefit ratios compare wath the results generated by the base

model scenario.
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Table 6.18: Summary Results - Farm Level Productivity Improvement (per tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Markets Retail Wholesale Retail Wholesale Retail Wholesalg

Financial Profitability, FCFA 152,598 134,598 91,298 114,798| 121,948 124,698

Financial Cost-Benefit Ratio 0.329 0.365 0.441 0.390 0.385 0.377

Social Profitability, FCFA 150,003 137,377 179,882 166,104| 164,943 151,740

Domestic Resource Cost, 0.382 0.352 0.285 0.302 0.309 0.327

Social Cost--Benefit Ratio 0.462 0.483 0.406 0.425 0.434 0.454

Transfers, FCFA 2,594 -2,779 -88,584 -51,306 -42,995 -27,042

Nominal Protection Coefficient 1.043 1.023 0.741 0.859 0.892 0.941

Effective Protection Coefficient 1.0009 0.981 0.649 0.787 0.829 0.884

Profitability Coefficient 1.015 0.972 0.510 0.697 0.762 0.834

Producers Subsidy Ratio 0.008 -0.013 -0.291 -0.17% -0.14p -0.0%4

Producers Subsidy Estimate 0.0p7 -0.024 -0.398 -0.219 -0.196 -0.1%2

N.B: 480 FCFA / USD (Average of the ntdptexchange rates given first of every monthyebr 2007).
Table 6.19: Sensitivity Analysis - Farm Level Productivity Improvement (per tonne of Milled Rice)

Rice brand Pakistan rice Thai parboiled
Point of Comparison Niamey Tillabery Niamey Tillape
Markets Retail Wholesale Retail Wholesale Retail olgkale Retail Wholesale
Financial Profitability, FCFA 136,646 100,646 100,346 137,346 168,550 168,550 82,250 92,250
Financial Cost-Benefit Ratio 0.346 0.418 0.410 0.83 0.311 0.311 0.472 0.443
Social Profitability, FCFA 144,053 132,030 173,044 159,912 155,954 142,723 186,721 172,296
Domestic Resource Cost, 0.385 0.354 0.p87 0{304 3290Q. 0.349 0.284 0.300
Social Cost--Benefit Ratio 0.4q7 0.489 0.411 0.430 0.456 0.478 0.401 0.420
Transfers, FCFA -7,40Y -31,384 -72,6P8 -22,%66 ae 5 25,827 -104,471 -80,044
Nominal Protection Coefficient 1.009 0.917 0.7]86 95, 1.077 1.124 0.69p 0.7¢3
Effective Protection Coefficient 0.965 0.846 0.700 0.901 1.052 1.116 0.597 0.6%3
Profitability Coefficient 0.949 0.762 0.590 0.859 1.081 1.181 0.44 0.53b
Producers Subsidy Ratio -0.03 -0.12 -0{25 -0.08 490|0 0.095 -0.34 -0.2
Producers Subsidy Estimate -0.p3 -0/13 -0.31 -0.08 0.041 0.084] -0.4¢ -0.3p

N.B: 480 FCFA / USD (Average of the monthly exchamates given first of every month; all year 2007).
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6.6.2.2 Social profitability and comparative advantage

The social profitability is positive and on averagguals 164,943 FCFA/tonne of local
milled rice (343.63 US $/tonne) and 151,740 FCHAd® (316.12 US $/tonne) in retail and
wholesale markets respectively. This relative rsghial profitability is sustained by the
low DRC of 0.284 and 0.300, supporting the factt timereased productivity would
translate into greater efficiency in the systencltan efficient system would be more cost
effective, with social cost-benefit ratios of 0.484d 0.454 in the retail and wholesale
marketing systems. The local parboiled rice mankesiystem would be more efficient in
terms of social profitability than that of local lled non-parboiled rice. Consequently, the

main producing region of Tillabery would generdte highest social profitability.

6.6.2.3 Policy transfers and protection coefficients

Considering the type of rice marketing systemsthadype of final product quality, the net
policy transfer is negative, apart from the casehef system producing local parboiled
milled rice and sold in the Niamey urban centresla®vn in table 6.20. The net policy on
average for all systems is —42,995 FCFA/tonne (.589JS $/tonne) and -27,042
FCFA/tonne (-56.34 US $), showing that resourcesdiverted from the system. This
result indicates that even though increased fauaHl@roductivity would increase the
economic profitability of the system, the relatwetigher productivity would not be
sufficient globally to provide incentives to therieails economic agents, as some channels
in the system would not have enough protections Ticlearly indicated by the average
nominal protection coefficient for output, the eftige protection coefficient, and
profitability coefficient, which are all less thdn The average figures of the subsidy ratio
to producers and producers’ subsidy estimatesegative, indicating that the system is not

protected.

6.6.3 Changes in relation to the import duty of the common external tariff (CET)

The change in the import duty of the common extdardf (CET) simulated is an increase

of the tariff rate from 10 % to 20 %. An importaasult obtained with this scenario is that
the net policy transfer becomes positive, i.e.,itiveease in the tariff rate would transfer
more resources to the system in order to provideernmeentives to the economic agents

operating within the system (tables 6.20 and 6.Pi¢se incentives are materialised by the
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average nominal protection coefficients which wdokdin the range of 1.37 for both retall
and wholesale rice marketing systems and for pkgyof final product (milled parboiled
and non-parboiled rice). The effective protectioefticients are in the range of 1.4, which
means that an increase in the import duty ratehef GET would increase the global
incentive provided to the agents. This higher itigenwould also translate into higher
profitability coefficients, averaging 1.74 and 1.f8 the retail and wholesale marketing
systems. The system producing parboiled rice wdaddefit even from a protection
coefficient of 1.8. Other results are the SRP a&E,Pwhich now become positive,
indicating that the system would be better protketean SRP rate of 33 % and 24 % for
PSE. A comparison of this scenario with the presi@eenarios shows that the tariff
measures have a far greater effect in increasmandial profitability and consequently

transfer more resources in favour of the system.
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Table 6.20: Increase in Tariff Rate for Imported Rice (20 % tariff ) — Summary Results (per tonne of
Milled Rice)

Paint of Comparison Niamey Tillabery Average

Markets Retail WholesalgRetail Wholesalg Retail Wholesalsg
Financial Profitability, 208,290 190,662| 245,520 226,391| 226,905 208,527
FCFA/tonne

Financial Cost-Benefit Ratio 0.318 0.338 0.278 0.295 0.298 0.316
Social Profitability, FCFA /tonne| 115,843 103,246| 145,752| 131,974| 130,813| 117,610
Domestic Resource Cost, 0.4p7 0.486 0.394 0.418 0.426 0.452
Social Cost-Benefit Ratio 0.584 0.612 0.519 0.543 0.551 0.578
Transfers, FCFA 92,41y 87,416 99,768 94,417| 96,092 90,917
Nominal Protection Coefficient 1.377 1.376 1.371 1.370 1.374 1.373
Effective Protection Coefficient 1.431 1.433 1.413 1.414 1.422 1.424
Profitability Coefficient 1.797 1.846 1.684 1.715 1.740 1.780
Producers Subsidy Ratio 0.331 0.328 0.329 0.326 0.330 0.327
Producers Subsidy Estimate 0.241 0.239 0.240 0.238 0.240 0.238

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.21: Increase in Tariff Rate for Imported Rice (20 % tariff) - Results (per tonne of Milled Rice)

Rice brand Pakistan rice Thai parboiled

Paoint of Comparison Niame Tillabery Niamey Tillape

Markets Retall WholesalgRetail Wholesalg Retail Wholesalg Retail Wholesalé
Financial Profitability, FCFA 196,194 179,454| 232,119| 213,940| 220,386 201,871| 258,921| 238,842
Financial Cost-Benefit Ratio 0.3237 0.347 0.285 0.302 0.310 0.329| 0.271 0.287
Social Profitability, FCFA 109,928 97,900| 138,914| 125,782| 121,823| 108,593| 152,590, 138,166
Domestic Resource Cost, 0.4p5 0.494 0.400 0.424 0.450 0.478 0.388 0.412
Social Cost--Benefit Ratio 0.594 0.621 0.527 0.552 0.575 0.603| 0.510 0.535
Transfers, FCFA 86,27(L 81,554 93,205 88,158 98,563 93,278| 106,331 100,676
Nominal Protection Coefficient 1.366 1.365 1.361 1.360 1.387 1.387 1.381 1.381
Effective Protection Coefficient 1.419 1.421 1.402 1.403 1.443 1.446 1.424 1.426
Profitability Coefficient 1.785 1.833| 1.671 1.701| 1.809 1.859| 1.697 1.729
Producers Subsidy Ratio 0.319 0.316| 0.317 0.314| 0.344 0.341| 0.341 0.339
Producers Subsidy Estimate 0.233 0.231 0.233 0.231 0.248 0.246| 0.247 0.245

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.4 Changes in the exchange rate

The exchange rate is used to convert the intematioommodity price into domestic
currency; therefore fluctuations in the exchangesraffect the parity relations between the
two currencies. The 2008 average annual exchamgefshe US dollar in FCFA is used.
The computation procedure is the same as in the aashe 2007 exchange rate. The
average 2008 exchange rate was one US dollar t6@&A while in 2007 it was one US $
to 480 FCFA.

The exchange rate sensitivity results are preseantéables 6.22 and 6.23. Both average
financial and economic profitability increase imggarison to the base model scenario. The
most important finding of this scenario is that, average, the system producing local
parboiled rice would be favoured in the regiontd Tillabery (its major production area),
with protection coefficients (nominal and effeclivespectively in the range of 1.12 and
1.17. The profitability coefficients range betwek2 and 1.35 respectively for the retail
and wholesale rice marketing channels, as thermaystmefits from a net policy transfer.
The system producing standard, milled non-parbaileel would also benefit from some
protection in the retail markets of Niamey. Overalith such scenario, the system would
enjoy greatest protection in both the retail andbesale marketing channels in the region
of Niamey; the capital city, where market prices @alatively higher.
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Table 6.22: Summary results — Changes in Exchange Rate (per tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Markets Retail WholesalpRetail Wholesale Retail Wholesalg
Financial Profitability, FCFA 115,612 97,612| 54,312 77,812 84,962 87,712
Financial Cost-Benefit Ratio 0.459 0.514 0.637 0.558 0.548 0.536
Social Profitability, FCFA 104,694 92,600( 133,791 120,582( 119,242 106,591
Domestic Resource Cost, 0.4B2 0.513 0.415 0.440 0.449 0.477
Social Cost--Benefit Ratio 0.609 0.637 0.540 0.566 0.574 0.602
Transfers, FCFA 10,918 5,012| -79,478 -42,770| -34,280 -18,879
Nominal Protection Coefficient 1.087 1.066 0.771 0.894 0.929 0.980
Effective Protection Coefficient 1.050 1.019 0.653 0.804 0.852 0.912
Profitability Coefficient 1.099 1.039 0.410 0.655 0.755 0.847
Producers Subsidy Ratio 0.040 0.017 -0.27 -0.15 -0.12 -0.07
Producers Subsidy Estimate 0.035 0.004 -0.36 -0.18 -0.16 -0.09

N.B: 447 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2008).
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Table 6.23: Sensitivity Analysis Results for Changes in Exchange Rate (per tonne of

Milled Rice)

Rice brand Pakistan rice Thai parboiled

Paoint of Comparison Niamey Tillabery Niamey Tillape

Markets Retail Wholesale Retail Wholesalg Retail Wholesalg Retail Wholesale
Financial Profitability, FCFA 99,661 63,661| 63,361| 100,361| 131,564 131,564| 45,264 55,264
Financial Cost-Benefit Ratio 0.489 0.600 0.594 0.480 0.429 0.429 0.680 0.635
Social Profitability, FCFA 99,624  88,092| 127,894| 115,287| 109,765 97,108| 139,687 125,877
Domestic Resource Cost, 0.4B9 0.520 0.420 0.446| 0.476 0.506| 0.409 0.435
Social Cost--Benefit Ratio 0.617 0.646 0.548 0.573| 0.600 0.629| 0.532 0.558
Transfers, FCFA 36 -24,431| -64,534 -14,926| 21,800 34,456 -94,423 -70,613
Nominal Protection Coefficient 1.049 0.953 0.817 0.992 1.125 1.179 0.725 0.796
Effective Protection Coefficient 0.999 0.866 0.707 0.927 1.102 1.172 0.599 0.681
Profitability Coefficient 1.004 0.723 0.495 0.871 1.199 1.355( 0.324 0.439
Producers Subsidy Ratio 0.0003 -0.10 -0.23 -0.06 0.079 0.132 -0.32 -0.25
Producers Subsidy Estimate 0.00Q14 -0.10 -0.28 -0.06 0.071 0.112 -0.44 -0.31

N.B: 447 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2008)
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6.6.5 Changes in import duties on inputs

This rate is inflated due to value added tax (VAWhich is at a rate of 19 %. A
suppression of VAT would lower the cumulative ré&geonly 7 %. For such a system,
which is capital intensive, the impact of a suppi@s of VAT on the overall
performance of the irrigated rice production entieg needs to be tested. The results
shown in tables 6.24 and 6.25 indicate relativatals impacts on the various indicators
such as DRC, social cost-benefit ratio (SCB), ¢iffecprotection coefficient (EPC),
profitability coefficient (PC), producer subsidytimand producer subsidy estimate. In
comparison to the base scenario, on average thevidiR{l increase by 1.4 % and 1.6 %
for the retail and wholesale markets respectivilythe base scenario, the DRC ratios
were 0.426 (42.6 %) and 0.452 (45.2 %) for retaill avholesale markets. With the
reduction of import duties on inputs (suppressibNAT), the DRC ratios would change
to 44 % and 46.8 % respectively. The ratios remaimer than 1 and thus the
comparative advantage would not be greatly affecié@ SCB would also increase by
2.4 % and 2.6 % for retail and wholesale marketpeetively, changing on average from
55.1 % to 57.6 % for the retail market and from85% to 60.3 % for the wholesale
market. This indicates that social profitability wd still be less than 1 with the
suppression of VAT on import duties for inputs usedproducing irrigated rice.
However, the economic profitability would be reddd®/ an average of 7,074 FCFA per
tonne of milled rice (14.737 US $/tonne). Moreovitre suppression of VAT would
translate into an increase in the effective pradectoefficient (EPC) of 2.7 % and 3 %
for retail and wholesale markets, bringing the E#®8C83.4 % as against 80.8 % for
retailers and 89.4 % as against 86.4 % for whadesallhe profitability coefficient (PC)
would also increase, by 4.2 % and 5.1 % for thailrabhd wholesale markets, which is an
indication of relative profitability. The averag&Ratios would change from 68.5 % to
72.7 % for retail markets and from 76.5 % to 81.6f&6 wholesale markets. VAT
suppression would indeed create some incentivess asdicated by these last two
indicators of incentives (EPC and PC). Furthermtire,negative producer subsidy ratios
indicate that presently the producers are taxedvever, on average, with a suppression

of VAT, these ratios show that producers would dxs Itaxed because the ratios would
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change from -15.1 % to -12.7 % for retailers amumfr-10.4 % to —7.9 % for

wholesalers. Thus, the suppression of VAT would/gl® some incentives to producers.
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Table 6.24: Summary results — Reducing Imports Duties on Inputs (per tonne of Milled Rice)

Niamey Tillabery Average
Point of Comparison Retail Wholesale Retail Wholesale Retail Wholesalg
Financial Profitability, FCFA 115,612 97,612| 54,312 77,812 84,962 87,712
Financial Cost-Benefit Ratio 0.459 0.514 0.637 0.558| 0.548 0.536
Social Profitability, FCFA 108,799 96,172| 138,678| 124,900 123,738| 110,536
Domestic Resource Cost (DRC) 0.473 0.504 0.406 0.432| 0.440 0.468

Social Cost-Benefit Ratio 0.610 0.639 0.542 0.568 0.576 0.603
Transfers, FCFA 6,813 1,440| -84,365 -47,087| -38,776 -22,823
Nominal Protection Coefficient 1.043 1.023 0.741 0.859 0.892 0.941
Effective Protection Coefficient 1.030 1.000 0.639 0.789 0.834 0.894
Profitability Coefficient 1.058 0.998 0.396 0.634| 0.727 0.816
Producers Subsidy Ratio 0.023 0.002 -0.277 -0.160| -0.127 -0.079
Producer Subsidy Estimate 0.0p1 -0.009 -0.380 -0.202( -0.179 -0.105

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.25: Sensitivity Analysis Results for Reducing Imports Duties on Inputs (per tonne of Milled Rice)

Rice Brand Pakistar Thai parboile
Point of Comparison Niamey Tillabery Niamey Tillabery

Retail Wholesalg Retail Wholesale Retail Wholesalg Retail Wholesald
Financial Profitability, FCFA 99,661 63,661| 63,361| 100,361| 131,564| 131,564| 45,264 55,264
Financial Cost-Benefit Ratio 0.489 0.600| 0.594 0.480| 0.429 0.429 0.680 0.635
Social Profitability, FCFA 102,849 90,826| 131,840 118,708| 114,749 101,518| 145,516] 131,092

Domestic Resource Cost Ratio (DRC) 0.481 0.512| 0.413 0.439| 0.465 0.495 0.400 0.425

Socila Cost-Benefit Ratio 0.620 0.649| 0.551 0.577| 0.599 0.629 0.533 0.559
Transfers, FCFA -3,188 -27,165| -68,479 -18,347| 16,815 30,046| -100,252| -75,827
Nominal Protection Coefficient 1.009 0.917| 0.786 0.955 1.077 1.129 0.695 0.763
Effective Protection Coefficient 0.983 0.853 0.694 0.912 1.076 1.147 0.584 0.665
Profitability Coefficient 0.969 0.701| 0.481 0.845| 1.147 1.296 0.311 0.422
Producers Subsidy Ratio -0.012 -0.105| -0.233 -0.065| 0.059 0.110( -0.322 -0.255
Producers Subsidy Estimate -0.012 -0.115| -0.296 -0.068| 0.054 0.097| -0.463 -0.335

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.6. Simultaneous changes: increased yield and reduction of imports duties on inputs
Sensitivity analyses show that a simple reductiomeport duties on inputs (suppression of
VAT) would provide some incentives to producerssdlthe sensitivity analysis for a
farm-level productivity improvement that would pérman increase in yield from 4.3
tons/ha to 6 tons/ha, also shows a positive impacthe overall performance of the
irrigated rice system, with both financial and emmic profitability increasing in
comparison to PAM base model results. Thereforesehscenarios combined would
generate greater incentives for the overall peréoree of the irrigated rice production
system, as presented in tables 6.26 and 6.27. sémation of the difference between the
results of this scenario to those obtained with likee model scenario indicate that, on
average, the simultaneous changes scenario wdald ah increase in both financial and
economic profitability. Financial profitability wdadi increase by 36,986 FCFA/tonne
(77.05 US $/tonne) for both retail and wholesalekeis. The financial cost-benefit ratio
would be in the range of 0.385 and 0.377 for retad wholesale markets, in comparison to
a range of 0.548 and 0.536 in the base scenarielmbds indicates that the system would
become more competitive. The economic profitabiliguld increase also by 29,061
FCFA/tonne (60.54 US $/tonne) for both retail artiblesale markets, with an important
improvement in both DRC and social cost-benefioréBCB). The DRC would change to
0.316 and 0.335 for the retail and wholesale marketpectively, in comparison to 0.426
and 0.452 for the base scenario model. The SCBdaehadnge to 0.451 and 0.473 for retail
and wholesale markets respectively, in compariedh351 and 0.578 in the base scenario
model. The simultaneous changes would be a goahiive to improve the comparative
advantage of the system. Good incentives would ladésshown by the positive net policy
transfer of 7,925 FCFA/tonne (16.51 US $/tonndpuour of the system. Furthermore, the
summary results (table 6.26) indicate that on ayeeia the Niamey region, the nominal
and effective protection coefficients are just éqod, testifying to a comparative increase

in incentives.
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Table 6.26: Summary: Simultaneous Increased Yield and Reduction of Imports Duties on Inputs (per

tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Retaill Wholesale Retail WholesaldRetalil Wholesalé
Financial Profitability FCFA 152,598 134,598 91,298| 114,798| 121,948 124,698
Financial Cos-Benefit Ratic 0.329 0.365 0.441 0.390 0.385 0.377
Social Profitability FCFA 144,934 132,307| 174,813| 161,034| 159,873 146,671
Domestic Resource Cost Ra 0.340 0.361 0.291 0.309 0.316 0.335
Social Cos-Benefit Ratic 0.480 0.503 0.423 0.443 0.451 0.473
TransfersFCFA 7,664 2,291| -83,51¢ -46,23¢ | -37,92¢ -21,97:
Nominal Protecon Coefficien 1.043 1.023 0.741 0.859 0.892 0.941
Effective Protection Coefficie 1.032 1.005 0.662 0.804 0.847 0.904
Profitability Coefficien 1.050 1.009 0.525 0.719 0.788 0.864
Producers Subsidy Ra 0.027 0.006| -0.27¢ -0.157 | -0.12¢ -0.07¢
Producers Subsidy Estim 0.024 -0.00¢ -0.37¢ -0.19¢ | -0.17¢ -0.10z2

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.27: Results: Simultaneous Increased Yield and Reduction of Imports Duties on Inputs (per

tonne of Milled Rice)

Pakistan ric Thai parboile
Point of Comparison Niamey Tillabery Niamey Tillabery

Retalil Wholesale Retail Wholesale Retail Wholesale Retail Wholesalq
Financial Profitability FCFA 136,64€| 100,64€| 100,34t 137,34€| 168,55C| 168,55C 82,250 92,250
Financial Cos-Benefit Ratic 0.34¢ 0.41¢ 0.41( 0.33: 0.31] 0.311] 0.47: 0.44:
Social Profitability, FCFA 138,983| 126,96C| 167,97- 154,842| 150,884| 137,653| 181,651| 167,22€
Dometic Resource Cost Ratio (DR 0.34: 0.36¢ 0.29¢ 0.31] 0.33: 0.35¢ 0.28¢ 0.30¢
Socila Cos-Benefit Ratic 0.48¢ 0.50¢ 0.42¢ 0.44¢ 0.47: 0.49¢ 0.415 0.43:
TransfersFCFA -2,33i -26,31¢ | -67,62¢ -17,49¢ 17,666 30,896 -99,40! -74,97"
Nominal Protection Cefficient 1.00¢ 0.91 0.78¢ 0.95¢ 1.07 1.12¢ 0.69¢ 0.76:
Effective Protection Coefficie 0.98¢ 0.86 0.71¢ 0.92: 1.07¢ 1.14: 0.60¢ 0.68
Profitability Coefficien 0.98: 0.79: 0.59i 0.88: 1.11% 1.22¢ 0.45: 0.552
Producers Subsidy Ra -0.01 -0.1C -0.23 -0.0¢ 0.06: 0.11: -0.32 -0.2¢
Producers Subsidy Estim -0.01 -0.11 -0.2¢ -0.07 0.057 0.10( -0.4¢€ -0.3:

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.7 Simultaneous changes: increased yield, reduction of imports duties on inputs and
increased import duties for imported rice

From the results of the previous scenario, i.ae@®ed yield, reduction of import duties on
inputs would generate even greater incentiveshierowverall performance of the irrigated
rice production system, with improvements in batraficial and economic profitability
indicators and would also provide net transfer sowhe protection to the enterprise. The
scenario of increased import duties for importex® riliscussed in the previous section
shows thatthe financial profitability would be greatly inciesd and would consequently
transfer more resources in favour of the systerth) better protection coefficients. In an
attempt to combine all these effects into a sisgknario, a simultaneous changes scenario
was simulated using increased yield (6 tons/hagdaction of import duties on inputs
(suppression of VAT) and increased import dutigsifigported rice (20 %). The results,
presented in tables 6.28 and 6.29, are impresSivewverage, in retail markets the financial
profitability would be three times greater thanttbiathe base scenario model and 2.8 times
greater for the wholesale market, with very lovafinial cost-benefit ratios, indicating that
the system would become more competitive. Econ@mafitability would be 1.22 to 1.25
times higher than that of the base scenario madehe retail and wholesale markets
respectively. With the DRC of much lower than le gystem would be more efficient.
Both protection coefficients are greater than 1:the range of 1.3 for the nominal
protection coefficient and 1.4 for the effectiveotaction coefficient. The profitability
coefficient stands in the range of 1.6, indicatingt private profit would be an average of
1.6 times the economic profit, due to the incemstipeovided to the system. In fact, the net
transfer, which was negative in the base modelastmerbecomes positive; on average its
values vary between 104,017 FCFA/tonne (216.7 Wsie) for retail markets and 98,842
FCFA/tonne (205.92 US $/tonne) for wholesale markAnother important result is that
the subsidy ratio to producers (SRP), on averagaldibe 35.8 % and 35.6 % for the retail
and wholesale markets respectively. The SRP istia tlaat compares the net policy
transfer to the value of output in social pricegaming that it measures the proportion of
all transfers in comparison to output value in abprices. The SRP is the output tariff
equivalent if the net effect of all policy transfexere carried out solely through a tariff on
output (Pearsoat al, 2003).
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Table 6.28: Summary: Simultaneous Increased Yield, Reduction of Imports Duties on Inputs and

Increased Import Duties for Imported Rice (per tonne of Milled Rice)

Niamey Tillabery Average

Point of Comparison Retail Wholesale Retall Wholesale Retail Wholesalé¢
Financial Profitability, FCFA 245,275 227,648 2905 263,376 263,890 245,512
Financial Cost-Benefit Ratio 0.233 0.246 0.202 .21a 0.217 0.230
Social Profitability, FCFA 144,934 132,307 174381 161,034 159,873 146,671
Domestic Resource Cost Ratio (DRC 0.340 0.361| 29D. 0.309 0.316 0.335
Social Cost-Benefit Ratio 0.480 0.503 0.423 48.4 0.451 0.473
Transfers, FCFA 100,342 95,341 107,693 102,34204,017 98,842
Nominal Protection Coefficient 1.377 1.376 1.371 1.370 1.374 1.373
Effective Protection Coefficient 1.455 1.459 B43 1.438 1.445 1.448
Profitability Coefficient 1.692 1.720 1.616 1%3 1.654 1.677
Producers Subsidy Ratio 0.360 0.358 0.355 0.354| 0.358 0.356
Producers Subsidy Estimate 0.261 0.260 0.259 580.2 | 0.260 0.259

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.29: Results: Simultaneous Increased Yield, Reduction of Imports Duties on Inputs and
Increased Import Duties for Imported Rice (per tonne of Milled Rice)

Point of Comparison Pakistan ric Thai parboile:

Niamey Tillabery Niamey Tillabery

Retail Wholesale Retail Wholesale Retail Wholesale Retail Wholesalg
Financial Profitability, FCFA 233,17P216,440 269,104 250,925 257,372238,856 295,907 275,828
Financial Cost-Benefit Ratio 0.237 0.251 0.206 0.21 | 0.228 0.242 0.199 0.210
Social Profitability, FCFA 138,983126,960 167,974 154,842 150,884 137,653 181,651 167,226
Domestic Resource Cost Ratio 0.343 0.364 0.294 0.311 0.337 0.358 0.289 0.306
(DRC)
Social Cost-Benefit Ratio 0.486 0.509 0.429 0.448 | 0.473 0.496 0.417 0.437
Transfers, FCFA 94,196 89,479 101,136,083 106,488 101,203 114,256 108,601
Nominal Protection Coefficient 1.37 1.36 1.36 1.36 1.39 1.39 1.38 1.38
Effective Protection Coefficient 1.44 1.45 1.42 3.4 1.47 1.47 1.45 1.45
Profitability Coefficient 1.68 1.70 1.60 1.62 1.71 | 1.74 1.63 1.65
Producers Subsidy Ratio 0.348 0.346 0.344 0.342 720.3| 0.370 0.367 0.365
Producers Subsidy Estimate 0.255 0.254 0.253 0.252 0.268 0.267 0.266 0.265

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.8. Simultaneous changes: increased yield and increased import duties for imported

rice

As in the previous scenario, the results obtaindgth this simulation show some
improvement of the various indicators for the mtied rice production system in
comparison to the base scenario model resultse(t&B0 and table 6.31). Most
importantly, all profitability indicators are mudfigher than those obtained with the base
model results. Financial profitability would be Zahd 2.8 times greater than that of the
base model for the retail market and wholesale etantespectively. With such magnitude
of improvement, the financial cost-benefit ratioifpte cost ratio) would be reduce by 33
% to 30 % for the retail and wholesale marketseetyely. These reductions in the private
cost ratios would bring actual financial cost-bématios to 21.7 % and 23 % for the retail
and wholesale markets respectively, implying trethoeis incentives for the system to
become more competitive. Economic profitability Wbalso increase in the range of 1.26
and 1.29 times those of the base model for thd eetd wholesale markets respectively.
Economic profitability implies an improvement inetrcomparative advantage of the
system, with DRC ratios that would vary between09.2&nd 0.327 for the retail and
wholesale markets respectively. The profitabilityefficient (PC), that is, the ratio of
private profits to social profits, would vary besrel.60 and 1.62 for both markets, with
average positive net transfers of 98,948 FCFA/td@06.14 US $/tonne) in retail markets
and 93,772 FCFA/tonne (195.36 US $/tonne) in wiaddemarkets. In other words, the net
positive transfer that would be generated with sackcenario would permit the private
profits of the system to be about 1.6 times gretitan the social profit (the situation
without the simulated changes). This shows how mapo such incentives would be, as is
also indicated by the protection coefficients &71to 1.41. The average subsidy ratio to
producers (SRP) of 34 % also shows how importamttihinsfers are in comparison the
system'’s revenues evaluated in social prices. Alarcase of SRP, the producer subsidy
estimate (the ratio of net transfer to private iprefould be on average 25 %.
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Table 6.30: Summary: Simultaneous Increased Yield and Increased Import Duties for Imported Rice

(per tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Retai Wholesali | Retai Wholesal | Retai Wholesae
Financial Profitability, FCFA 245,275 227,648 2905 263,376 263,890 245,512
Financial Cost-Benefit Ratio 0.233 0.246 0.202 214 0.217 0.230
Social Profitability, FCFA 150,003| 137,377 17288 166,104 164,943 151,740
Domestic Resource Cost Ratio (DRC 0.332 0.352| 289. 0.302 0.309 0.327
Social Cost-Benefit Ratio 0.462 0.483 0.406 26.4 0.434 0.454
Transfers, FCFA 95,272 90,271 102,623 97,272 9488 93,772
Nominal Protection Coefficient 1.377 1.376 1.371 1.370 1.374 1.373
Effective Protection Coefficient 1.422 1.424 640 1.407 1.414 1.416
Profitability Coefficient 1.635 1.656 1.570 1%8 1.602 1.621
Producers Subsidy Ratio 0.342 0.339 0.339 0.336| 0.340 0.338
Producers Subsidy Estimate 0.248 0.246 0.247 450.2 | 0.248 0.246

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.31: Results: Simultaneous Increased Yield and Increased Import Duties for Imported Rice

(per tonne of Milled Rice)

Point of Comparison Pakistan ric Thai parboile:

Niamey Tillabery Niamey Tillabery

Retail Wholesale Retail Wholesale Retail Wholesale Retail Wholesalg
Financial Profitability, FCFA 233,179 216,440 284 | 250,925 257,372238,856 295,907 275,828
Financial Cost-Benefit Ratio 0.237 0.251 0.206 0.21 | 0.228 0.242 0.199 0.210
Social Profitability, FCFA 144,063 132,030 173104 159,912 155,954142,723 186,721172,296
Domestic Resource Cost Ratio 0.335 0.354 0.287 0.304 0.329 0.349 0.284 0.300
(DRC)
Social Cost-Benefit Ratio 0.467 0.489 0.411 0.430 | 0.456 0.478 0.401 0.420
Transfers, FCFA 89,126 84,410 96,060 91,013 AR 96,133 109,186 103,532
Nominal Protection Coefficient 1.366 1.365 1.361| 36D 1.387 1.387 1.381 1.381
Effective Protection Coefficient 1.411 1.412 1.395| 1.396 1.434 1.436 1.417 1.419
Profitability Coefficient 1.619 1.639 1.555 1.569 .630 1.674 1.585 1.601
Producers Subsidy Ratio 0.329 0.327 0.3271 0.324 540.3| 0.352 0.350 0.348
Producers Subsidy Estimate 0.241 0.239 0.240 0.238 0.255 0.254 0.254 0.252

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.9. Simultaneous changes: reduction of import duties on inputs and increased

import duties for imported rice

The scenario simulating a simultaneous reductiompbrt duties on inputs and increased
import duties for imported rice also gives reswlésy different from those of the base
scenario (tables 6.32 and 6.33). The increasdaseimprofitability indicators are important,
although not of the same magnitude as in the puevscenario. The financial profitability
for retail and wholesale markets would be 2.67 28d times more than those of the base
scenario model, showing increased competitivengss.economic profitability would be
less, however, than that of the base scenario moalning that the efficiency would be
somewhat reduced. In fact, the DRC and SCB ratmddslightly increase in comparison
to the base scenario model but would still be teas 1, giving the domestic system a
comparative advantage in producing irrigated ri@eerall, the reduction of import duties
on inputs (suppression of VAT) and increased imgdattes for imported rice would have
the effect of creating some transfers to the sysesmnshown by the positive net policy
transfer of 149,017 FCFA/tonne (310.45 US $/torfoe)the retail market and 127,888
FCFA/tonne (266.43 US $/tonne) for the wholesaleketa This important transfer would
bring the average profitability coefficient of tlsgstem to 1.84 for the retail market and
close to 1.9 in the wholesale market. In particularNiamey, when local milled rice is
compared to Pakistani rice and Thai parboiled lsatite profitability coefficient of the
irrigated rice system would reach 1.9 with an effecprotection coefficient in the range of
1.4 to 1.5. The important net transfer that wowddckeated is shown by an average SRP of
35 %. These positive SRP and PSE ratios also taesa major difference between the

simulation model and the base scenario, where tlatiss were found to be negative.
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Table 6.32: Summary: Simultaneous Reduction of Imports Duties on Inputs and Increased Import
Duties for Imported Rice (per tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Retail Wholesale Retail Wholesale Retail Wholesalg
Financial Profitability, FCFA 208,290 190,662 B0 226,391 226,905 208,527
Financial Cost-Benefit Ratio 0.318 0.338 0.278 .2986 0.298 0.316
Social Profitability, FCFA 108,799| 96,172 138,678 | 124,900 123,738 110,536
Domestic Resource Cost Ratio (DRC 0.473 0.504 | 40@. 0.432 0.440 0.468
Social Cost-Benefit Ratio 0.610 0.639 0.542 68.5 0.576 0.603
Transfers, FCFA 99,491 94,490 106,842 101,491 03,167 97,991
Nominal Protection Coefficient 1.377 1.376 1.371 1.370 1.374 1.373
Effective Protection Coefficient 1.480 1.486 K45 1.460 1.468 1.473
Profitability Coefficient 1.914 1.982 1.770 1281 1.842 1.897
Producers Subsidy Ratio 0.357 0.355 0.353 0.351| 0.355 0.353
Producers Subsidy Estimate 0.259 0.258 0.257 560.2 | 0.258 0.257

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.33: Results: Simultaneous Reduction of Imports Duties on Inputs and Increased Import
Duties for Imported Rice (per tonne of Milled Rice)

Point of Comparison Pakistan ric Thai parboile:

Niamey Tillabery Niamey Tillabery

Retail Wholesale Retalil Wholesale Retalil Wholesale Retail Wholesalé
Financial Profitability, FCFA 196,1914179,454 232,119213,940 220,386201,871 258,921 238,842
Financial Cost-Benefit Ratio 0.327 0.347 0.28% P.30 | 0.310 0.329 0.271 0.287
Social Profitability, FCFA 102,84D90,826 131,840 118,708 114,749101,518 145,516 131,092
Domestic Resource Cost Ratio (DRC) 0.481 0.512 3.41 0.439 0.465 0.495 0.400 0.425
Social Cost-Benefit Ratio 0.620 0.649 0.551 0.577 | 0.599 0.629 0.533 0.559
Transfers, FCFA 93,345 88,629 100,375,232 105,637 100,352 113,405 107,751
Nominal Protection Coefficient 1.366 1.365 1.361 360D 1.387 1.387 1.381 1.381
Effective Protection Coefficient 1.470 1.475 1.446 1.450 1.490 1.496 1.466 1.470
Profitability Coefficient 1.908 1.976 1.761 1.802 921 1.989 1.779 1.822
Producers Subsidy Ratio 0.345 0.343 0.341 0.339 690.3 0.367 0.364 0.363
Producers Subsidy Estimate 0.253 0.251 0.251 0.250 0.266 0.265 0.264 0.263

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.6.10 Simultaneous changes: technology improvement and reduction of import duties

on inputs

The scenario of a change in technology with an awgment of the conversion rate of
paddy into milled rice (75 % rather than 65 %), bomad with a reduction of import duties
on inputs (suppression of VAT) generates resulg #dne not very different from those
obtained in the base scenario model (table 6.34tanld 6.35). Financial and economic
profitability would improve, providing relativelynsaller incentives in comparison to the
previous scenarios of simultaneous changes. Intfaenet transfer remains negative as in
the case of the base scenario, with average SRP@BMIso negative. In other words, in
relation to the previous simultaneous changes sicsnghe improvement in paddy milling
conversion rate coupled with a reduction in impduties on inputs do not constitute
sufficient incentive to boost the competitivenessl afficiency of the irrigated rice
production system. However, the DRC and SCBrstitlain less than 1, indicating that the
system would efficiently use domestic resourcesranthin competitive.
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Table 6.34: Summary: Simultaneous Changes: Technology Improvement and Reduction of Import
Duties on Inputs (per tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Retail Wholesale Retail Wholesale Retail Wholesalg
Financial Profitability, FCFA 134,186116,186 72,886 96,386 103,536 106,286
Financial Cost-Benefit Ratio 0.393 0.438 0.535 A70 0.464 0.455
Social Profitability, FCFA 126,654114,027 156,533 142,755 141,593 128,391
Domestic Resource Cost Ratio 0.406 0.431 0.349 0.370 0.377 0.401
(DRC)
Social Cost-Benefit Ratio 0.543 0.569 0.480 08.5 0.511 0.536
Transfers, FCFA 7,532 2,159 -83,647 -46,369 88,0 | -22,105
Nominal Protection Coefficient 1.044 1.023 0.739 0.858 0.891 0.941
Effective Protection Coefficient 1.032 1.003 B65 0.799 0.842 0.901
Profitability Coefficient 1.056 1.006 0.469 0468 0.762 0.845
Producers Subsidy Ratio 0.026 0.005 -0.277 -0.159 -0.125 -0.077
Producers Subsidy Estimate 0.024 -0.006 -0.379 20€0. -0.178 -0.103

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).

157



Table 6.35: Results: Simultaneous Changes - Technology Improvement and Reduction of Import

Duties on Inputs (per tonne of Milled Rice)

Point of Comparison Pakistan ric Thai parboile:

Niamey Tillabery Niamey Tillabery

Retai Wholesal | Retai Wholesali | Retai Wholesal | Retai Wholesal
Financial Profitability FCFA 117,60¢| 81,609 81,309 | 118,308 | 150,76:| 150,763 | 64,463 | 74,463
Financial Cos-Benefit Ratic 0.417 0.50¢ 0.501 0.40¢ 0.36¢ 0.36¢ 0.56¢ 0.53¢
Social Profitability, FCFA 120,07¢| 108,056 | 149,07C| 135,938 | 133,22¢| 119,998 | 163,996| 149,572
Domestic Resource Cost Ra 0.41: 0.43¢ 0.35¢ 0.37¢ 0.39¢ 0.42¢ 0.34: 0.36¢
Social Cos-Benefit Ratic 0.55: 0.E78 0.48¢ 0.511 0.53: 0.55¢ 0.47: 0.49¢
TransfersFCFA -2,46¢ | -26,44¢ -67,76( | -17,62¢ 17,534 | 30,764 -99,563! | -75,10¢
Nominal Protection Coefficie 1.00¢ 0.91¢ 0.78¢ 0.95¢ 1.07¢ 1.13( 0.69¢ 0.76:
Effective Protection Coefficie 0.987 0.86: 0.70¢ 0.91¢ 1.07: 1.14¢ 0.59¢ 0.67¢
Profitability Coefficien 0.97¢ 0.75¢ 0.54¢ 0.87( 1.13:2 1.25¢ 0.39: 0.49¢
Producers Subsidy Ra -0.00¢ | -0.10¢ -0.23% | -0.06: 0.061 0.11: -0.321 | -0.25¢
Producers Subsidy Estim -0.00¢ |-0.11c -0.29¢ | -0.06¢ 0.057 0.10( -0.46z | -0.33¢

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).

158




6.6.11 Simultaneous changes: technology improvement and increased import duties for
imported rice

The scenario of a change in technology with an awgment in the conversion rate of
paddy into milled rice (75 % rather than 65 %), bamed with an increase in import duties
for imported rice generates results that diffemnfrthose obtained with the base scenario
model (table 6.36 and table 6.37). An important rorpment is seen in financial
profitability, which would be greater than that thie base scenario model by 160,516
FCFA/tonne (334.41 US $/tonne) for the retail maiked 139,388 FCFA/tonne (290.39
US $/tonne) for the wholesale market. Howeverjitgrovement in economic profitability
is very small: only 16,912 FCFA/tonne (35.23 USofifte) more than the economic
profitability obtained in the base scenario moddiis is explained by the fact that the
increase in import duty of the imported rice woal@iect the financial parity price. The
increase in tariff would create a divergence thatlld generate more resources to the
system as shown by the average positive net pwangfer of 97,754 FCFA/tonne (203.65
US $/tonne) for the retail market and 92,579 FCéide (192.87 US $/tonne) for the
wholesale market, while in the base model, the podicy transfer was negative. On
average, the profitability coefficient would vargttveen 1.60 and 1.70, indicating that
private profits would be 60 % to 70 % greater thasy would be without the simulated
measures. The net transfer would explain the higghesl of private profits. The system
would be protected, as shown by the nominal aretfe protection coefficients, which
are all greater than 1. The average SRP of abo% 8d4ows the importance of the transfer

that such a combination of measures would gen&rathe system.
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Table 6.36: Summary: Simultaneous Technology Improvement and Increased Import Duties for
Imported Rice (per tonne of Milled Rice)

Point of Comparison Niamey Tillabery Average

Retail Wholesale Retail Wholesale Retail Wholesalg
Financial Profitability, FCFA 226,863209,236 264,093 244,964 245,478227,100
Financial Cost-Benefit Ratio 0.275 0.292 0.24(0 .25a 0.258 0.273
Social Profitability, FCFA 132,785120,158 162,664 148,885 147,724134,522
Domestic Resource Cost Ratio (DRC 0.395 0.419| 34®. | 0.360 0.367 0.389
Social Cost-Benefit Ratio 0.520 0.545 0.460 8R.4 0.490 0.513
Transfers, FCFA 94,079 89,078 101,435,079 97,754| 92,579
Nominal Protection Coefficient 1.379 1.378 1.373 1.372 1.376 1.375
Effective Protection Coefficient 1.427 1.429 041 1.411 1.419 1.420
Profitability Coefficient 1.708 1.741 1.623 1%4 1.665 1.693
Producers Subsidy Ratio 0.340 0.337 0.337 0.334| 0.338 0.336
Producers Subsidy Estimate 0.244 0.244 0.245 440.2 | 0.246 0.244

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.37: Results: Simultaneous Technology Improvement and Increased Import Duties for
Imported Rice (per tonne of Milled Rice)

Point of Comparison Pakistan ric Thai parboile:

Niamey Tillabery Niamey Tillabery

Retail | Wholesale Retail | Wholesale Retail | Wholesale Retail | Wholesalé
Financial Profitability, FCFA 214,14p197,403 250,067 231,888 239,585221,069 278,120258,041
Financial Cost-Benefit Ratio 0.282 0.299 0.246 0.26 | 0.269 0.285 0.235 0.248
Social Profitability, FCFA 126,209114,186 155,200142,068 139,360126,129 170,127 155,702
Domestic Resource Cost Ratio (DR().401 0.425 0.345 0.365 0.388 0.412 0.33p 0.355
Social Cost-Benefit Ratio 0.529 0.554 0.467 0.489 | 0.512 0.536 0.452 0.474
Transfers, FCFA 87,933 83,216 94,867 89,82( 2230 94,940 107,993 102,338
Nominal Protection Coefficient 1.369 1.368 1.364 36B 1.389 1.388 1.383 1.382
Effective Protection Coefficient 1.417 1.418 1.4001.401 1.438 1.440 1.420 1.422
Profitability Coefficient 1.697 1.729 1.611 1.632 719 1.753 1.635 1.657
Producers Subsidy Ratio 0.328 0.325 0.326 0.323 510.3| 0.349 0.348 0.346
Producers Subsidy Estimate 0.234 0.237 0.239 0.237 0.253 0.251 0.252 0.250

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.7 Summary of the sensitivity analysis results

An improvement in the milling rate (from 65 % tosanulated ratio of 75 %) would
provide even greater incentives to the systemwallp it to perform with greater overall
efficiency, and giving private operators greaterormmmic benefits. In addition,
improvement in the paddy milling conversion rateuldoenhance the efficiency of the
retail marketing system. The milling improvemenérsario results also show a positive
impact on the system’s overall performance, insiese that it would show as transfer of
resources to the system and that indicators fornib@inal and effective protection
coefficients would be slightly greater than 1; matarly in the case of the parboiled rice
marketing system in Niamey. On average, considetiiegCotonou port of import, the
private profitability per tonne of local milled gcncreased to 103,536 FCFA (215.7 US
$/tonne) and 106,286 FCFA (221.4 US $/tonne) in rt@il and wholesale markets
respectively. The financial cost-benefit ratio aisgproved and is evaluated at 0.464 and
0.455 for retail and wholesale markets. In the Ba&® model, these figures were 78,736
FCFA/tonne of milled rice (164 US $/tonne) and 84,8-CFA/tonne of milled rice
(176.73 US $/tonne), with financial cost-beneftios of 0.56 and 0.54 for the retail and
wholesale markets respectively. The summary reduliicate that on average, the
economic profitability is 147,724 FCFA/tonne (307.1US $/tonne) and 134,522
FCFA/tonne (280.25 US $ /tonne) in retail and wkale marketing systems respectively.
These figures compare well with the figures obtinéh the base model, for which the
economic profitability is 130,688 FCFA/tonne (273 @/tonne) of milled rice in the retail
markets, and 117,652 FCFA/tonne of milled rice (245 $/tonne) in the wholesale
markets. The DRC is 0.367 and 0.389 for the ratal marketing and wholesale marketing
systems while the social cost-benefit ratio is 0.48d 0.513 respectively for the same
marketing systems. On average, the net policy feaper tonne of milled rice is —44,188
FCFA (-92.06 US $ /tonne) and -28,236 FCFA (-58.8 $ /tonne) in retail and
wholesale rice marketing respectively, in comparisn-51,951 FCFA/tonne (-108.23 US
$/tonne) and —32,790 FCFA/tonne (—68.31 US $/tgnmkich are the results obtained in

the base model.

162



Farm-level productivity improvement from a baseelesf 4.3 tons/ha to an improved level
of 6 tons/ha also shows a positive impact on therall irrigated rice system’s
performance, with an average financial profitapilf 121,948 FCFA/tonne (254.06 US
$/tonne) and 124,698 FCFA/tonne (259.79 US $/torfoe)the retail and wholesale
marketing systems. The financial cost-benefit mi@we evaluated at 0.385 and 0.377
respectively. This is a clear indication thagteris paribus an increase in farm-level
productivity had an impact on private profitabiliypd the competitiveness of the irrigated
system. In the different points of comparison akk@ private profitability and related
financial cost-benefit ratios compare well with tresults generated by the base model
scenario. The social profitability is positive aowl average equals 164,943 FCFA/tonne of
local milled rice (343.63 US $/tonne) and 151,740FRA/tonne (316.12 US $/tonne) in
retail and wholesale markets respectively. Thiatnet high social profitability is sustained
by the low DRC of 0.284 and 0.300, supporting e that increased productivity would
translate into greater efficiency in the systenciSan efficient system would be more cost
effective, with social cost-benefit ratios of 0.484d 0.454 in the retail and wholesale
marketing systems. The net policy on average fosystems is —42,995 FCFA/tonne ( —
89.57 US $/tonne) and —27,042 FCFA/tonne (-56.34%)) showing that resources are
diverted from the system. This result indicatest tnaen though increased farm-level
productivity would increase the economic profitapibf the system, the relatively higher
productivity would not be sufficient globally toquide incentives to the various economic

agents, as some channels in the system would wetdmugh protection.

With a simulated change in the import duty for imipd rice of the common external tariff
(CET), the net policy transfer becomes positivggesting that an increase in the tariff rate
would provide greater incentives to the economiengg operating within the system. This
scenario shows that a change in tariff rate wouddity increase financial profitability and
consequently transfers more resources to the syst&e average nominal protection
coefficients would be in the range of 1.37 for batiail and wholesale rice marketing
systems and for all type of final product (milledripoiled and non-parboiled rice). The
effective protection coefficient would be in thege of 1.4 and this higher incentive would

also translate into higher profitability coeffictspnaveraging 1.74 and 1.78 for the retail
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and wholesale marketing systems. The system pnoglgperboiled rice would even benefit
from a protection coefficient of 1.8. The SRP ai@ERecome positive, indicating that the

system would be better protected.

A change in the exchange rate from 480 FCFA toF@FA to one US $ shows that both
average financial and economic profitability woudrease, in comparison to the base
model scenario. Overall, with such a scenariostistem would enjoy greater protection in
both the retail and wholesale marketing channeNiamey. Most importantly, on average
the system producing local parboiled rice wouldaw®ured in the region of Tillabery (the
major producing area) with protection coefficie(ieminal and effective) in the range of
1.12 to 1.17. The profitability coefficients wouldnge between 1.2 and 1.35 for the retall
and wholesale rice marketing channels respectiasiyhe system would benefit from a net
policy transfer. The system producing standard]ehilnon-parboiled rice would also

benefit from some protection in its retail markgtchannel in Niamey.

Single changes in factor provide interesting resiir the system. The simultaneous
changes have generated very important resultsrmpanson to the base scenario results,
ranging from improvement in private and social patility, supported by low private cost
ratios, domestic resource cost (DRC) ratios, andakdenefit-cost (SCB) ratios. The
simultaneous changes would also generate posigtvdransfer, creating high ratios of
profitability coefficients. The positive net trassfallows the system to enjoy some
protection, as shown by the nominal protection fomehts and effective protection
coefficients, which are greater than 1 and sometiméhe range of 1.3 and 1.4. The SRP
and PSE ratios also show the importance of thafieagenerated to the system, and are in

the range of 33 to 35 % and 24 to 26 % respectively
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Table 6.38: Summary Results for Single Factor Change Scenarios: Milling Rate and Increased Yield.
Per tonne of Milled Rice.

Milling Rate 75 % Yield (6 T/ha)

Retail Wholesale Retail Wholesale
Financial Profitability, FCFA 103,53p 106,286 121,948 124,698
Financial Cost-Benefit Ratio 0.464 0.455 0.385 0.377
Social Profitability, FCFA 147,724 134,522 164,943 151,740
Domestic Resource Cost 0.3p7 0.389 0.309 0.327
Social Cost--Benefit Ratio 0.49 0.513 0.434 0.454
Transfers, FCFA -44,188 -28,236 -42,995 -27,042
Nominal Protection Coefficient 0.891 0.941 0.892 0.941
Effective Protection Coefficient 0.82 0.876 0.829 0.884
Profitability Coefficient 0.72¢ 0.805 0.762 0.834
Producers Subsidy Ratio -0.15 -0.1 -0.142 -0.094
Producers Subsidy Estimate -0.2 -0.13 -0.196 -0.122

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.39: Average Results for Single Factor Change Scenarios: Increase of Tariff Rate for Imported
Rice, Exchange Rate, and Reduction of Import Duties for Inputs. Per tonne of Milled Rice

Tariff Rate (20 %)*

Exchange Rate**

Reducing ImisdDuties on

Inputs*

Types of Markel Retai Wholesal Retai Wholesal Retai Wholesal

Financial Profitability, FCF, 226,90! 208,52 84,96: 87,71: 84,96: 87,71:
Financial Cos-Benefit Ratic 0.29¢ 0.31¢ 0.54¢ 0.53¢ 0.54¢ 0.53¢
Social Profitability, FCF, 130,81: 117,61( 119,24. 106,59: 123,73t 110,53¢
Domestic Resource Ci 0.42¢ 0.452 0.44¢ 0.477 0.44 0.46¢
Social Cos--Benefit Ratic 0.55] 0.57¢ 0.57¢ 0.60: 0.57¢ 0.60:
Transfers, FCF. 96,09: 90,91° -34,28( -18,87¢ -38,77¢ -22,82:
Nominal ProtectioiCoefficien 1.37¢ 1.37: 0.92¢ 0.9¢ 0.89: 0.941
Effective Protection Coefficie 1.422 1.42¢ 0.85: 0.912 0.83¢ 0.89¢
Profitability Coefficient 1.74 1.7¢ 0.75¢% 0.84: 0.72i 0.81¢
Producers Subsidy Ra 0.3¢ 0.327 -0.12 -0.07 -0.127 -0.07¢
Producers Sulidy Estimat: 0.24 0.23¢ -0.1€ -0.0¢ -0.17¢ -0.10¢

*N.B: 480 FCFA / USD (Average of the monthly exchargfes given first of every month; all year 2007).
*N.B: 447 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2008
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Table 6.40: Average Results for Simultaneous Changes: Increased Yield in combination with Imports Duties Changes. Per
tonne of Milled Rice.

Reduction of Imports Reduction of Imports Increased Import
Duties on Inputs Duties on Inputs and Duties for Imported
Increased Import Duties fgrRice
Imported Rice
Retail Wholesale Retail Wholesale Retail Wholegale
Financial Profitability, FCF, | 121,94¢| 124,69¢ 263,89 245,51. 263,89( | 245,51.
Financial Cos-Benefit Ratic 0.38¢ 0.37i 0.21; 0.2 0.215 0.2
Social Profitability, FCFA 159,87 | 146,67: 159,87: 146,67: 164,94. | 151,74
Domestic Resource Ci 0.31¢ 0.33¢ 0.31¢ 0.33¢ 0.30¢ 0.32i
Social Cos--Benefit Ratic 0.45] 0.47: 0.45] 0.47: 0.43¢ 0.45¢
Transfers, FCF. -37,92¢ | -21,97: 104,01 98,84: 98,94t 93,77:
Nominal Protectiot 0.89: 0.941 1.37¢ 1.37: 1.37¢ 1.37:
Effective Protectior 0.847 0.90¢ 1.44¢ 1.44¢ 1.41¢ 1.41¢
Profitability Coefficient 0.78¢ 0.86¢ 1.65¢ 1.67 1.60z 1.62]
Producers Subsidy Ra -0.12¢ | -0.07¢ 0.35¢ 0.35¢€ 0.34 0.33¢
Producers Subsidy Estim -0.17¢ | -0.10z 0.2€ 0.25¢ 0.24¢ 0.24¢

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Table 6.41: Average Results for Simultaneous Changes of Imports Duties and Technology Improvement and
Imports Duties. Per tonne of Milled Rice

Simultaneous Changes:

Reduction of Imports Duties
on Inputs and Increased Impq

Duties for Imported Rice

Simultaneous Changes:
Technology Improvement and
rReduction of Import Duties on
Inputs

Simultaneous Technology
Improvement and Increaseq
Import Duties for Imported
Rice

Types of Market Retai Wholesal Retai Wholesal Retai Wholesal
Financial Profitability, 226,90! 208,52 103,53 106,28t 245,47¢ 227,10(
Financial Cos-Benefit 0.29¢ 0.31¢ 0.46¢ 0.45¢ 0.25¢ 0.27:
Social Profitability, FCFA | 123,73t 110,53 141,59. 128,39: 147,72« 134,52.
Domestic Resource Ci 0.4< 0.46¢ 0.37i 0.401 0.36: 0.38¢
Social Cos--Benefit Ratic | 0.57¢ 0.60: 0.511 0.53¢ 0.4¢ 0.51:
Transfers, FCF. 103,16 97,99:. -38,05 -22,10¢ 97,75¢ 92,57¢
Nominal Protectior 1.37¢ 1.37: 0.891 0.941 1.37¢ 1.37¢
Effective Protectior 1.46¢ 1.47: 0.84: 0.901 1.41¢ 1.4z
Profitability Coefficient 1.84: 1.89: 0.76: 0.845 1.66¢ 1.69:
Producers Subsidy Ra 0.35¢ 0.35: -0.12¢ -0.077 0.33¢ 0.33¢
Producers Subsic 0.25¢ 0.257 -0.17¢ -0.10¢ 0.24¢ 0.24«

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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6.8 Chapter summary

The PAM base scenario model generated very detafadts according to different points
of comparison, type of market (retail and wholesaed port of importation of imported
rice. A simple synthesis of the partial resultshef analysis is presented in table 6.42. The
private profitability indicators, being the resuttsthe sum of outcomes of farm profits and
post-farm activities (collection, processing andrkeing), indicates that under existing
policies, the irrigated rice production activitiaee competitive and private operators are
making some positive financial gains. Moreover, ithigated rice production enterprise
reveals positive economic profitability for botitaders and wholesalers. Therefore, as an
economic activity, it generates net positive incdiorethe national economy per unit of
land devoted to this activity. It can be maintdirthat despite the fact that the inputs
mobilised into the activity are affected by the isas common external tariff (CET)
measures, the activity still performs to a levettpbermits the various actors to earn a
positive income and allows them to sustain thesidesses. However, the PAM base
results show that the net policy transfer indicatime negative per unit of land and per unit
of final output (milled rice) for all scenarios (s of market and comparison points).
These are clear indications that private profitstiie irrigated rice enterprise are less than
social profits, suggesting that resources are beiivgn away from the system due to the

policies that are in effect.
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Table 6.42: Average PAM Base Scenario Results by Point of Comparison and type of market (per

tonne of milled rice)

Point of Comparison Niamey Tillabery Average

Retai Wholesal: | Retai Wholesile | Retai Wholesal
Financial Profitability, FCFA 115,612 97,612 5823 77,812 84,962 87,712
Financial Cost-Benefit Ratio 0.459 0.514 0.637 .558 0.548 0.536
Social Profitability, FCFA 115,873 | 103,246 14275 | 131,974 130,813 117,610
Domestic Resource Cost Ratio (DRC) 0.457 0.486 3940. 0.418 0.426 0.452
Social Cost-Benefit Ratio 0.584 0.612 0.519 48.5 0.551 0.578
Transfers, FCFA -261 -5,634 -91,440 -54,161 -45,85029,898
Nominal Protection Coefficient 1.043 1.023 0.741 | 0.859 0.892 0.941
Effective Protection Coefficient 0.995 0.965 @62 0.764 0.808 0.864
Profitability Coefficient 0.993 0.931 0.376 0%9 0.685 0.765
Producers Subsidy Ratio -0.002 -0.024 -0.301 -0.185 | -0.151 -0.104
Producers Subsidy Estimate -0.003 -0.035 -0.411 23@. -0.207 -0.133

N.B: 480 FCFA / USD (Average of the monthly exchamgtes given first of every month; all year 2007).
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Despite its present competitiveness and efficietieyjrrigated rice production system still
performs below potential because it lacks additioinaentives. In order to better

investigate this issue, we have taken our analydiser to perform sensitivity analyses that
consider changes in several technological and esmnfactors. The sensitivity analyses

were performed with single factor and simultanedheanges of several factors.

An improvement in the milling rate would provideagbincentives to the system, allowing
it to perform more efficiently and increasing ecomo gains for private operatorSeteris
paribus the private and economic profitability is incredsn comparison to the PAM base
results. In addition, the economic profitability tdfe retail marketing channel would
improve markedly in comparison to the wholesaleket@mg channel, implying that an
improvement of the paddy milling conversion rateuldoenhance the efficiency of the
retail marketing system. The milling improvemenrgrsario also shows a positive impact on
the overall system’s performance, in the senseittivaiuld show as a transfer of resources
to the system and that some indicators of the nanaind effective protection coefficients
would be slightly greater than 1, particularly the parboiled rice marketing system in

Niamey.

Farm-level productivity improvement also shows asifiee impact on the overall
performance of the irrigated rice system. Botharficial and economic profitability
increase in comparison to the PAM base model mesilis points to the fact that
increased farm-level productivity would translatéoigreater efficiency in the production
system, particularly the retail marketing systeine Pparboiled local rice marketing system
would be more efficient in terms of social profitayp than the local milled non-parboiled
rice. The main producing region of Tillabery woglenerate the highest social profitability.
However, the average net policy for all systemsiagative, showing that even though
improved farm-level productivity would increase #@nomic profitability of the system,
the relative higher productivity would not be scifint globally to provide incentives to the
various economic agents, as some channels in tiensywould not be well enough

protected.
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An important result obtained with a simulated cleirgthe import duty for imported rice,
the common external tariff (CET), is that the nefiqy transfer becomes positive,
suggesting that an increase in the tariff rate dowmlovide greater incentives to the
economic agents operating within the system, wigrage nominal protection coefficients
that would be in the range of 1.37 for both redail wholesale rice marketing systems and
for all types of final product (milled, parboileché non-parboiled rice). The effective
protection coefficient would be in the range of ard this higher incentive would also
translate into higher profitability coefficientsyeaaging 1.74 and 1.78 for the retail and
wholesale marketing systems. The system producamgofed rice would benefit even
from a protection coefficient of 1.8. The SRP ai@ERecome positive, indicating that the
system would be better protected. This scenarimpened to the previous scenarios, shows
that a change in tariff rate would have the effettgreatly increasing the financial

profitability and would consequently transfer mogesources in favour of the system.

A change in the exchange rate from 480 FCFA to B@FA to the US $ show that both
average financial and economic profitability woulgtrease in comparison to the base
model scenario. The most important result in tEnario is that, on average, the system
producing local parboiled rice would be favouredthie region of Tillabery (the major
producing area) with protection coefficients (noatiand effective) in the range of 1.12 to
1.17. Profitability coefficients would range betwed.2 and 1.35 for the retail and
wholesale rice marketing channels respectivelythassystem would benefit from a net
policy transfer. The system producing standard)edhihon-parboiled rice would also
benefit from some protection in its retail markgtiohannel in the region of Niamey.
Overall, in such a scenario, the system would egjegter protection in both the retail and

wholesale marketing channels in Niamey.

The scenario that simulated a suppression of VAdwshrelatively small impacts on the
various indicators such as DRC, social cost-beneafio (SCB), effective protection
coefficient (EPC), profitability coefficient (PCyproducer subsidy ratio and producer
subsidy estimate. With a reduction of import dutesinputs (suppression of VAT), the
DRC ratios would change to 44 % and 46.8 % for rigtail and wholesale markets
respectively. The SCB would change on average f6m % to 57.6 % for the retall
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market and from 57.8 % to 60.3 % for the wholesalarket, indicating that social
profitability would still be less than 1 with theigpression of VAT on import duties for
inputs used in the irrigated rice production systelmwever, economic profitability would
be reduced by an average of 7,074 FCFA per tonnglleid rice (14.737 US $/tonne). The
suppression of VAT would translate into an increafsthe effective protection coefficient
(EPC) for retail and wholesale markets, bringing BPC to 83.4 % as against 80.8 % for
retailers and 89.4 % as against 86.4 % for whaesalhe profitability coefficient (PC)
would also increase for the retail and wholesalekets, which is an indication of relative
profitability. The average PC ratios would changenf 68.5 % to 72.7 % for retail markets
and from 76.5 % to 81.6 % for wholesale markets.TVguppression would indeed
generate some incentives, as indicated by the ElIGP&. Producers would be less taxed
because the ratios would change from —15.1 % to/-%Zor retailers and from —10.4 % to

—7.9 % for wholesalers.

A simple reduction of import duties on inputs (stggsion of VAT) scenario would
provide some incentives to producers. Also, thesisigity analysis for a farm-level
productivity improvement that would permit an irese in yield from 4.3 tons/ha to 6
tons/ha, also shows a positive impact on the dveeformance of the irrigated rice
system, with both financial and economic profitépilncreasing in comparison to PAM
base model results. These scenarios combined wsiulply generate even better
incentives for the overall performance of the mtegd rice production system. An
estimation of the difference between the resultthisf scenario to those obtained with the
base model scenario indicate that on average theltaneous changes scenario would
allow an increase in both financial and economafifability. It would provide excellent
incentives by improving the comparative advantafjghe system. Such incentives are
shown also by the positive net policy transfer @5 FCFA/tonne (16.51 US $/tonne) in

favour of the system.

A simultaneous combination of increased yield (@stba), a reduction of import duties on
inputs (suppression of VAT) and increased importiedufor imported rice (20 %)
generates results that are quite outstanding. @nage, in retail markets the financial
profitability would be three times higher than tbathe base scenario model and 2.8 times
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greater for the wholesale market, with very lovafinial cost-benefit ratios, indicating that
the system would become much more competitive. @oonprofitability would be 1.22 to
1.25 times more than that of the base scenario Imodke retail and wholesale markets
respectively. With a DRC much lower than 1, theesyswould be far more efficient. Both
protection coefficients are greater than 1. in lwege of 1.3 for the nominal protection
coefficient and 1.4 for the effective protectioneffiwient. The profitability coefficient
stands in the range of 1.6, indicating that averagete profits would be 1.6 times the
economic profits, due to the incentives provideth®system. The net transfer, which was
negative in the base model scenario, becomesy®mddn average, its values vary between
104,017 FCFA/tonne (216.7 US $/tonne) for the ketarket and 98,842 FCFA/tonne
(205.92 US $/tonne) for the wholesale market. Funtiore, the subsidy ratio to producers
(SRP), on average, would be 35.8 % and 35.6 %herrétail and wholesale markets

respectively.

The results obtained with a combination of an iaseein yield (6 tons/ha) and an increase
in import duties for imported rice (20 %) showednsoimprovement of the various
indicators for the irrigated rice production systencomparison to the base scenario. Most
importantly, all profitability indicators are mudtigher than those obtained for the base
model. The financial profitability would be 3.1 208 times greater than those of the base
model for retail market and wholesale markets retsgdy. With such magnitude of
improvement, the financial cost-benefit ratio (pt cost ratio) would be 21.7 % and 23 %
for retail and wholesale markets respectively, yimg tremendous incentives for the
system to become more competitive. The economifttgndity would also increase in the
range of 1.26 and 1.29 times those of the base Inhad#he retail and wholesale markets
respectively and their DRC ratios would vary betw@e309 and 0.327. The profitability
coefficient (PC) would vary from 1.60 to 1.62 favtb markets with average positive net
transfers of 98,948 FCFA/tonne (206.14 US $/toninejhe retail market and 93,772
FCFA/tonne (195.36 US $/tonne) in the wholesalekatatn other words, the net positive
transfer that would be generated with such a smemaruld permit private profits of the
system to be about 1.6 times greater than the Ispaidits (the situation without the

simulated changes). The average subsidy ratioadugers (SRP) of 34 % also shows how
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important such transfers are in comparison to ffstem’s revenues evaluated in social
prices. As for the case of SRP, the producer sylestimate (the ratio of net transfer to

private profit) would be 25 % on average.

The scenario simulating a simultaneous reductiompbrt duties on inputs (suppression
of VAT) and increased import duties for importederi(20 %) gives also results that are
very different from those of the base scenario. ifilcesases in the profitability indicators
are important, though not of the same magnitude & previous scenario. Overall, the
reduction of import duties on inputs (suppressibWAT) and increased import duties for
imported rice would have the effect of creating ednansfers to the system, as shown by
the positive net policy transfer of 149,017 FCFAfrte (310.45 US $/tonne) for the retail
market and 127,888 FCFA/tonne (266.43 US $/tonne}he wholesale market. This
important transfer would bring the average profiiglcoefficient of the system to 1.84 for
the retail market and close to 1.9 in the wholesadeket. In particular, in Niamey, when
the local milled rice is compared to the Pakistand Thai parboiled brands, the
profitability coefficient of the irrigated rice sggn would reach 1.9, with an effective
protection coefficient in the range of 1.4 and I'be important net transfer that would be
created is shown by an average SRP of 35 %. Thesdvp SRP and PSE ratios also
constitute a major difference between the simutatimdel and the base scenario, where
these ratios were found to be negative.

The scenario of a change in technology with an awgment in the conversion rate of
paddy into milled rice (75 % rather than 65 %), bamed with a reduction in import duties
on inputs (suppression of VAT) generates resulig #ne not very different from those
obtained with the base scenario model. Financi@l aoonomic profitability would
improve, providing relatively smaller incentivesdgomparison to the previous scenarios of
simultaneous changes. In fact, the net transfeairesmegative as in the case of the base
scenario, with average SRP and PSE negative aisother words, in relation to the
previous simultaneous changes scenarios, the iraprent in paddy milling conversion
rate coupled with a reduction of import duties oputs do not constitute sufficient

incentives to boost the competitiveness and effayieof the irrigated rice production
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system. However, the DRC and SCB still remain thas 1, indicating that the system

would efficiently use domestic resources and rernampetitive.

The scenario of a change in technology with an awgment of the conversion rate of
paddy into milled rice (75 % rather than 65 %), bamed with an increase in import duties
for imported rice, has generated some results wtlittar from those obtained with the
base scenario model. An important improvement carsden in financial profitability,
which would be greater than that of the base stenavdel, although the increase in the
economic profitability improvement is relativelyryesmall. This is explained by the fact
that the increase in import duty of the importex nvould affect the financial parity price.
The increase in tariff would create divergences$ Wauld generate more resources to the
system as shown by the average positive net psheygfer of 97,754 FCFA/tonne (203.65
US $/tonne) for the retail market and 92,579 FCéwde (192.87 US $/tonne) for the
wholesale market, while in the base model, the podicy transfer was negative. On
average, the profitability coefficient would vargtiveen 1.60 and 1.70, indicating that
private profits would be 60 % to 70 % greater thagy would be without the simulated
measures. The important positive net transfer wexiolain the higher level of private
profits. The system would be protected, as showthbynominal and effective protection
coefficients, which are all greater than 1. An ager SRP of about 34 % shows the

importance of the transfer that such a combinationld generate for the system.
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CHAPTER 7: MAJOR FINDINGS, RECOMMENDATIONS AND
POLICY IMPLICATIONS OF THE RESEARCH

7.1 Introduction

One major objective of our research was to contilbm the debate relating to the effects of
common external tariff (CET) measures and the cdithmmness of the irrigated rice
production system in Niger. To fulfill its objects, the study first made a review of
research work on rice policy development and iteédarice production in West Africa.
Secondly, in order to better understand the ecomob@ckground of rice policy
development as it takes place within a nationahenyy, the study also made a review of
the effects of different trade policy measures athbcompetitiveness and general
economic welfare, with some reference to irrigateel production systems. Next, the study
continued with a review of general literature ahearetical frameworks for assessing the
comparative advantage and competitiveness of fgnsiystems and agribusiness by
stressing the relevance of the policy analysisim@@AM) as an adequate tool to serve the
purposes of the research. The development of tHd RWdels for irrigated rice systems
was explained with the various sub-channels inwblVde previous chapter discussed our
research findings relating to base scenario resuts sensitivity analyses. This final
chapter aims at discussing the major findings, r®mmendations, and the policy

implications of the research.

7.2 Major findings
One fundamental question of interest to the rebeaas how competitive is the irrigated
rice sub-sector, given the implementation of thenwmn external tariff? Other specific

research questions to which the study tried toigeosome answers included:

» With the application of common external tariffv does the irrigated rice sub-sector
perform in terms of private and economic incentives

* Under the CET regime, has the comparative adgardéirrigated rice production
improved?

* What is the response of rice producers with @¢@mthese macro-economic changes?
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* What are the policy implications for rice reséaand development?

Answers to these questions are important for maagans, among which is the issue
relating to the policy implications for nationakei research and development and the
regional rice trade. With the pursuit of food ségugoals, and using rice as a component
of this strategy, it is imperative to shed lightlww the dominant rice production system in
Niger responds to policy changes. It should be damnmind that the commodity system
evolves in a highly competitive global environmamd it interacts with the rest of the
national economy through various economic actwiffgroduction, processing, marketing,

and consumption).

Our investigation was made possible by the poli@lysis matrix (PAM) approach used to
evaluate the effects of common external tariffs tbea performance of irrigated rice

production systems. The various analyses were npeefb using farm-level data in

combination with post-harvest and rice marketintgadm addition, both the financial and
economic parity prices of different brands of intpdrrice were estimated at various
comparison points (Niamey urban markets and Tifkabegion) at which the imported rice

and the locally produced rice competes. The approzade possible the analysis of both
private and economic profitabilities of irrigatecter enterprise, the estimates of the
indicators of policy effects and the analysis oé thystem’s efficiency (comparative
advantage).

7.2.1 Competitiveness and comparative advantage of the irrigated rice production

system in Niger

The results from the PAM base scenario model shothat under the evaluated CET
policy irrigated rice production activities werengpetitive and private operators were
earning positive financial gains, meaning that giev profitability was positive. On

average, when the locally produced rice was condpirex brand of imported rice which
entered into the country through the Cotonou peith a whole price of 231,000 FCFA

(481.25 US $) per tonne, the activity generatecafboperators a financial gain of 84,861
FCFA/ tonne of milled rice (176.73 US $/tonne). dTfinancial gain amounted to 237,188
FCFA/hectare (494 US $/ha). The financial cost-bematio was evaluated at 0.54,
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implying a high profitability level for the actiyit With a retail price of 239,000
FCFA/tonne of milled rice, the financial profitabjl gains amounted to 78,736
FCFA/tonne of milled rice (164 US $/tonne) and P88, FCFA/hectare (458.475 US
$/ha). In this scenario, the financial cost-benedtto was 0.56. These results compared
well with those obtained by individual points ofngparison (Niamey or Tillabery), with a
financial cost-benefit ratio varying between 0.5@ &@.62. Similarly, when the locally
produced rice was compared to an imported ricedoeantering into the country through
the Tema port, the results were quite enlighteniMith a wholesale price for locally
produced rice of 240,625 FCFA/tonne of milled ritlee financial gains were 84,861
FCFA/tonne (176.80 US $/tonne) and 237,188 FCFAténe (494 US $/ha), with a cost-
benefit ratio of 0.54, implying also good profit#lyi of the activity for all operators

involved.

This result confirms earlier findings relating teetcompetitiveness of the irrigated rice
system in Niger (Faivre-Dupaiget al, 2006; Abernathgt al, 2000) and in some other
UEMOA member countries (UEMOA, 2005; Faivre-Dupaigt al, 2005; Diarra, 2004).
A study conducted by IFPRI (2006) on Regional 8giat Alternatives for Agriculture-led
Growth and Poverty Reduction in West Africa alsanfd that rice showed the highest
potential for growth among other commodities. Thal@ation of private profitability took
into account not only the various types of ricenbisaor quality of processed rice that could
be produced with local milled rice but also theerimarketing channels (retail and
wholesale markets). In addition, the spatial déferes that induced some differences in
commodity prices were also considered by seledtwegregion of Niamey, which is in
reality the major consumption area with high demfandhe commodity, and the region of
Tillabery, the major rice producing area and a Iraity. However, differences were
observed in relation to these factors (distribuppamts, marketing systems, and quality of
rice). Thus, the system was competitive at outpdtiaput market prices in both the region
of Tillabery, which constitutes the main rice proohg area, and in Niamey, which is the

capital city and the first main market point forpganted rice.

Moreover, the irrigated rice production enterprigeealed positive economic profitability
for both retailers and wholesalers. In retail meslan average, economic profitability was
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130,688 FCFA per tonne (272 US $ per tonne) ofeahitice when comparing local milled
rice to imported rice brands originating from poiriCotonou. In wholesale markets, it was
117,652 FCFA/tonne of milled rice (245 US $ pemin The comparison of local milled
rice to the imported rice brands originating frorenTa’s port showed an economic
profitability of 141,176 FCFA per tonne (294.11 @$er tonne) in retail markets versus
127,640 FCFA/tonne (265.92 US $/tonne) in wholesalarkets. The economic
profitability indicator was relatively higher in eéhTillabery region than in the Niamey

capital urban.

Following a similar analytical procedure using a pectare comparison basis, locally
produced milled rice was compared to imported bi@nds originating from Cotonou port.
The results showed that the social profitabilitysva65,273 FCFA per hectare (761 US
$/ha), assuming that the milled locally producee was sold in retail markets. This figure
was evaluated in the range of 328,836 FCFA/hedit8®& US $/ha) when the locally
produced milled rice was sold in wholesale markéteen the locally produced rice was
compared to imported rice brands originating froem&'’s port, its economic profitability
per hectare was 394,587 FCFA (822.06 US $/hapafd’55 FCFA/ha (743.24 US $/ha),
assuming rice was sold in retail and wholesale etarkespectively. Therefore, as an
economic activity, it generated net positive incoimethe national economy per unit of
land devoted to this activity. It can be maintdirthat despite the fact that the inputs
mobilised into the activity were affected by therisas common external tariff (CET)
measures, the activity still performed to a levelttallowed the various actors to earn a

positive income and to sustain their businessestia future.

Despite its competitiveness and efficiency, thegated rice production system still

performed below potential because it lacks cerdaditional incentives. In retail markets
and on a per hectare basis, output transfers wldi@ 10 FCFA (-246.04 US $/ha) and —
85,543 FCFA/ha (-178.21 US $ /ha) for wholesaleketar The output transfer evaluated
per tonne of milled rice gave —42,254 FCFA in tatarkets (—-88.03 US $/tonne) and —
30,606 FCFA (-63.76 US $/tonne) in wholesale market
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Overall, on average for both points of comparidbe, net transfer values were negative
and in retail markets scenario, these values wé#ab,204 FCFA/hectare (—302.51 US
$/ha) and —51,951 FCFA/tonne (—108.23 US $/torfrer) the wholesale markets scenatrio,
the net transfer became -91,649 FCFA/hectare (849WS $/ha) and -32,790
FCFA/tonne (—68.31 US $/tonne). The scenarios depeel to compare the locally
produced rice to imported rice brands originatirapt Tema port also indicated negative
values for the net policy transfer. Furthermore,the majority of cases, the nominal
protection coefficients for outputs were less thamndicating that in output markets, the
irrigated rice production system received littl@tection and, on average, the retail rice
marketing channels tended to be even less welegierd. The absence of incentives was
also shown by the effective protection coefficief#®C) which differed depending on the
point of comparison of locally milled rice to imped rice brands, the port of import and
also the type of rice market. When local millecerigas compared to imported rice brands
originating from the port of Cotonou, on averades EPC varied between 0.78 and 0.85
for the retail and wholesale markets respectivélyese coefficients did not, however,
differ very much from the ones obtained when theallanilled rice was compared to
imported rice brands originating from Tema portevehthe EPC varied between 0.76 and
0.81 for the retail and wholesale markets respelgtiihe EPC figures were slightly lower
than the nominal protection coefficient (NPC) dadhte fact that the slight input transfer
was taken into account. As in the case of NPCOEPE was less than one, indicating that
the value added at market prices for the irrigaiteel production system was less than what
the value added would have been at reference phicether words, when all the effects of
policies on irrigated rice output and input marketse considered, it can be seen that the
value added, evaluated at market prices, was k&8s what it would have been in the
absence of these policy effects. Furthermore, @ra@e, the policy effects tended to be
more pronounced when considering their impact ¢eil rmarkets. It also implied that the
retail marketing channel of the irrigated rice proibn system tended to be more
negatively affected by these policy effects.

Different sensitivity analyses were performed vdihgle factor and simultaneous changes

of several factors. All the sensitivity analysesrevperformed using two imported rice
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brands namely the Pakistani rice (25%) and Thabgked (100 %). The simulations
considered were independent of the port of importaand consequently we used only one

port (Cotonou) to perform our sensitivity analyses.

An improvement in the milling rate (from 65 % tosenulated ratio of 75 %) provided
greater incentives to the system, allowing it tdgren with greater overall efficiency, and
giving private operators greater economic bendfit@ddition, improvement in the paddy
milling conversion rate enhanced the efficiencyhaf retail marketing system. The milling
improvement scenario results also showed a positiygact on the system’s overall
performance, in the sense that it resulted asraferaof resources to the system and that
indicators for the nominal and effective protectamefficients were slightly greater than 1;
particularly in the case of the parboiled rice netirlg system in Niamey. On average,
considering the Cotonou port of import, the privatefitability per tonne of local milled
rice increased to 103,536 FCFA (215.7 US $/tonnd)106,286 FCFA (221.4 US $/tonne)
in the retail and wholesale markets respectively financial cost-benefit ratio evaluated
at 0.464 and 0.455 for retail and wholesale markéte economic profitability, on
average, was 147,724 FCFA/tonne (307.76 US $/toame)134,522 FCFA/tonne (280.25
US $ /tonne) in retail and wholesale marketing e3yst respectively. These figures
compared well with the figures obtained with thesdoanodel, for which the economic
profitability was 130,688 FCFA/tonne (272 US $/tehof milled rice in the retail markets,
and 117,652 FCFA/tonne of milled rice (245 US $enin the wholesale markets. The
DRC was 0.367 and 0.389 for the retail rice manketind wholesale marketing systems
while the social cost-benefit ratio was 0.490 arkd 8 respectively for the same marketing

systems.

Farm-level productivity improvement from a baseelesf 4.3 tons/ha to an improved level
of 6 tons/ha showed a positive impact on the olveralated rice system’s performance,
with an average financial profitability of 121,94&FA/tonne (254.06 US $/tonne) and
124,698 FCFA/tonne (259.79 US $/tonne) for theilratad wholesale marketing systems.
The financial cost-benefit ratios were evaluated.a85 and 0.377 respectively. This was a
clear indication that, ceteris paribus, an incraasarm-level productivity had an impact
on private profitability and the competitiveness tbke irrigated system. The social
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profitability was positive and on average equaléd,943 FCFA/tonne of local milled rice
(343.63 US $/tonne) and 151,740 FCFA/tonne (3168&2b/tonne) in retail and wholesale
markets respectively. This relative high socialfipability was sustained by the low DRC
of 0.284 and 0.300, supporting the fact that irmedaproductivity was translated into
greater efficiency in the system. The net policyamerage for all systems was —42,995
FCFA/tonne ( —89.57 US $/tonne) and —27,042 FGide (-56.34 US $), showing that
resources were diverted from the system. This resdicated that even though increased
farm-level productivity increased the economic pability of the system, the relatively
higher productivity was not sufficient globally torovide incentives to the various

economic agents, as some channels in the systenotichve enough protection.

An important result obtained with a simulated cleirgthe import duty for imported rice,
the common external tariff (CET), was that the peticy transfer became positive,
suggesting that an increase in the tariff rate ipgiexV greater incentives to the economic
agents operating within the system, with averagainal protection coefficients that were
in the range of 1.37 for both retail and wholesale marketing systems and for all types of
final product (milled, parboiled and non-parboilette). The effective protection
coefficient was in the range of 1.4 and this higlmentive translated into higher
profitability coefficients, averaging 1.74 and 1.f&8 the retail and wholesale marketing
systems. The system producing parboiled rice bedeéven from a protection coefficient
of 1.8.

A simple reduction of import duties on inputs (stggsion of VAT) scenario provided
some incentives to producers. Also, the sensitiaitglysis for a farm-level productivity
improvement that permitted an increase in yielanfred3 tons/ha to 6 tons/ha, also showed
a positive impact on the overall performance of thigated rice system, with both
financial and economic profitability increasingdgamparison to PAM base model results.
These scenarios combined simply generated evererbgitentives for the overall
performance of the irrigated rice production syst€n average the simultaneous changes
scenario allowed an increase in both financial andnomic profitability. It provided

excellent incentives by improving the comparativdvamtage of the system. Such
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incentives were shown also by the positive netcgdliansfer of 7,925 FCFA/tonne (16.51

US $/tonne) in favour of the system.

A simultaneous combination of increased yield (@stba), a reduction of import duties on
inputs (suppression of VAT) and increased importiedufor imported rice (20 %)
generated results that were quite outstanding. \@nage, in retail markets the financial
profitability were three times higher than thattbé base scenario model and 2.8 times
greater for the wholesale market, with very lovafinial cost-benefit ratios, indicating that
the system became much more competitive. Econorofigbility was 1.22 to 1.25 times
more than that of the base scenario model in ttad B.nd wholesale markets respectively.
With a DRC much lower than 1, the system was faremefficient. Both protection
coefficients were greater than 1: in the range.8ff@r the nominal protection coefficient
and 1.4 for the effective protection coefficientheTprofitability coefficient was in the range
of 1.6, indicating that average private profits &ér6 times the economic profits, due to
the incentives provided to the system. The netstemnwhich was negative in the base
model scenario, became positive. On average, itsevavaried between 104,017
FCFA/tonne (216.7 US $/tonne) for the retail mawked 98,842 FCFA/tonne (205.92 US
$/tonne) for the wholesale market. Furthermore,siliesidy ratio to producers (SRP), on

average, was 35.8 % and 35.6 % for the retail dnulesale markets respectively.

The results obtained with a combination of an iaseein yield (6 tons/ha) and an increase
in import duties for imported rice (20 %) showednsoimprovement of the various
indicators for the irrigated rice production systencomparison to the base scenario. Most
importantly, all profitability indicators were mudhigher than those obtained for the base
model. The financial profitability was 3.1 to 2ifes greater than those of the base model
for retail market and wholesale markets respegtivalvith such magnitude of
improvement, the financial cost-benefit ratio (pt& cost ratio) was 21.7 % and 23 % for
retail and wholesale markets respectively, implyiregnendous incentives for the system
to become more competitive. The economic profitigtélso increased in the range of 1.26
and 1.29 times those of the base model for thé eetd wholesale markets respectively
and their DRC ratios varied between 0.309 and 0.38¢é profitability coefficient (PC)
varied from 1.60 to 1.62 for both markets with aggr positive net transfers of 98,948
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FCFA/tonne (206.14 US $/tonne) in the retail madad 93,772 FCFA/tonne (195.36 US
$/tonne) in the wholesale market. Thus, the nettipestransfer generated with such a
scenario permitted private profits of the systerhd@about 1.6 times greater than the social
profits (the situation without the simulated chas)geThe average subsidy ratio to
producers (SRP) of 34 % also showed how importactt sransfers were in comparison to
the system’s revenues evaluated in social pricesfoA the case of SRP, the producer

subsidy estimate (the ratio of net transfer togigprofit) was 25 % on average.

The scenario simulating a simultaneous reductiompbrt duties on inputs (suppression
of VAT) and increased import duties for importeceri20 %) gave also results that were
very different from those of the base scenario.r@lije the reduction of import duties on
inputs (suppression of VAT) and increased impotiedufor imported rice had the effect of
creating some transfers to the system, as showthdypositive net policy transfer of
149,017 FCFA/tonne (310.45 US $/tonne) for theilretarket and 127,888 FCFA/tonne
(266.43 US $/tonne) in the wholesale market. Timgadrtant transfer brought the average
profitability coefficient of the system to 1.84 ftre retail market and close to 1.9 in the
wholesale market. The important net transfer cceaigs shown by an average SRP of 35
%. These positive SRP and PSE ratios also corstitatmajor difference between the

simulation model and the base scenario, where tlatiss were found to be negative.

The scenario of a change in technology with an awgment in the conversion rate of
paddy into milled rice (75 % rather than 65 %), bamed with a reduction in import duties
on inputs (suppression of VAT) generated resulis were not very different from those
obtained with the base scenario model. Financidl ezonomic profitability improved,
providing relatively smaller incentives in comparisto the previous scenarios of
simultaneous changes. In fact, the net transfeaireed negative as in the case of the base
scenario, with average SRP and PSE negative aisother words, in relation to the
previous simultaneous changes scenarios, the iraprent in paddy milling conversion
rate coupled with a reduction of import duties oputs did not constitute sufficient
incentives to boost the competitiveness and effayeof the irrigated rice production
system. However, the DRC and SCB still remained than 1, indicating that the system
used efficiently domestic resources and remaineatpetitive.
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The scenario of a change in technology with an awgment of the conversion rate of
paddy into milled rice (75 % rather than 65 %), bamed with an increase in import duties
for imported rice, generated some results whicfeiditl from those obtained with the base
scenario model. An important improvement was shawifinancial profitability, which
was greater than that of the base scenario mollebugh the increase in the economic
profitability improvement was relatively very smalhis was explained by the fact that the
increase in import duty of the imported rice aféecthe financial parity price. The increase
in tariff created divergences that generated meseurces to the system as shown by the
average positive net policy transfer of 97,754 F@&#ne (203.65 US $/tonne) for the
retail market and 92,579 FCFA/tonne (192.87 USnbi) for the wholesale market, while
in the base model, the net policy transfer was thegaOn average, the profitability
coefficient varied between 1.60 and 1.70, indigathmat private profits were 60 % to 70 %
greater than they would be without the simulatedisuees. The important positive net
transfer explained the higher level of private figsofThe system was protected, as shown
by the nominal and effective protection coefficegenivhich were all greater than 1. An
average SRP of about 34 % showed the importantedfansfer that such a combination

generated for the system.

A graphical illustration of the effects of possilpelicy changes on financial and social
profitability was also made using only the averegmilts of Niamey and Tillabery for the

Pakistani brand of imported rice. This was donetlfier sake of easy comparison of the
results, but these illustrations are just samplestilations, and although the magnitudes

differ, the main trends are similar for the othmaported rice varieties, and in both markets.

186



250,000

200,000

150,000

Financially Profitability, Fcfa / Tonne

100,000

50,000

0
improvement of increased yield to Increase of Tariff Changes in Reducing Imports
paddy milling 6tonnes per  Rate for Imported Exchange Rate  Duties on Inputs
using 75 % hectare Rice

O Average Retail Market B Average Wholesale Market

Figure 7.1: Effects of Possible Policy Changes on Financial
Profitability (single factor sensitivity analysis)
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Figure 7.2: Effects of Possible Policy Changes on Financial Profitability
(smultaneous changes sensitivity analysis)
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Figure 7.3: Effects of Possible Policy Changes on Economic Profitability (single
factor sengitivity analysis)
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Figure 7.4: Effects of Possible Policy Changes on Economic Profitability
(smultaneous changes sensitivity analysis)
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7.2.2. Incentives and protection

The PAM base results showed that the net policystea indicators were negative per unit
of land and per unit of final output produced (edllrice) for all scenarios (type of markets
and comparison points). These constituted cleacatidns that the private profits for the
irrigated rice enterprise were less than the sqmiafits, suggesting that resources were
driven away from the system due to the policieplace. The single changes in factor
proved to be interesting for the system. The siam@lbus changes generated very important
results in comparison to the base scenario. Tresgerfrom improvements in private and
social profitability supported by low private casttios, domestic resource cost (DRC)
ratios, and social cost-benefit (SCB) ratios. Tihmauaneous changes also generated
positive net transfer, creating high ratios of padility coefficients. The positive net
transfer allowed the system to enjoy some protecéis shown by the nominal protection
coefficients and effective protection coefficienig)ich was greater than 1 and sometimes
in the range of 1.3 and 1.4. The SRP and PSE rstiosed the importance of the transfer
generated to the system, being in the range ab 33 £6 and 24 to 26 % respectively.

7.3 Recommendations

As more attention was given to the sector, and gidater accountability on the part of
producers and their organisations, the competiéissenof the irrigated rice production
system can be further enhanced and the systermhaarcontribute to income generation,
poverty reduction, rural employment, and food sigurFurthermore, with the introduction
of improved irrigated rice varieties, more incomeuld be generated, provided that
appropriate cropping practices are also adoptededder, adoption of better post-harvest
techniques that can lead to better rice qualitp@baith improvement in the milling rate
can substantially contribute to the efficiency lo¢ tsystem. Better post-harvest activities
improved the efficiency of the whole value chainyg helping to enhance the well-being of
the stakeholders. Policy interventions should appropriately target the various rice
marketing channels, as we have seen that, depeaditize type of policy changes, some
effects could be noticed in each channel. But, nmpbrtantly the retail market channel,
which employs a great number of women rice tradeaild be targeted. We suggest that
there should be more research on the gender agperts commercialisation.
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7.4 Policy Implications of the Research

The sensitivity analyses showed that private @obeteris paribus were sensitive to
improvements in technological factors such as feawel productivity and post-harvest
techniques that enhanced the milling conversioa ddtpaddy into milled rice. Private
profits were shown to be sensitive also to chamgesonomic factors relating to reduction
of import duties on input, increase of import dsit@n imported rice, and changes in the
exchange rate. Although single factor changes ohdgewed improvement in private
profits, the net policy effects were still negativeth the exception of the scenario relating
to increased import duties on imported rice. Thegatige net policy effect indicated that,
overall, some resources were diverted away fronsyiséem or that the system was taxed
so that not many incentives were given to the predks The irrigated rice system
performed well under the common external tariff [CEegimes but the system was taxed
due to the fact that some resources were divertey &om it. There is a need to provide
greater incentives for the system in the form eht®logical improvement (farm-level
productivity improvement and post-harvest qualityh&ncement). Greater incentives
should also be given in terms of improving markgtehannels, particularly the retail
marketing channel, where a great number of woman traders are very active. Further
research needs to be conducted on this aspectatesl vy Pearsoet al (1981), the best
way to assess the constraints facing countrielsdin éfforts to increase rice production is
to estimate both the costs required to overcomeeades of necessary resources and the
capacity of the public sector to intervene. Thaefave suggested that, depending on the
objective that is favoured, a careful analysishef alternatives provided by the results of
this study is required in order to study the castdg benefits of these alternatives. In
particular, future research endeavors should fatubetter understanding the economic
and institutional factors that explain the differes of the custom union tariffs effects on
retail and wholesale marketing system. Thus, amothportant area that requires further
investigation is the efficiency of the irrigatectei marketing system, which marketing
system must the government favors in order forithgated rice production to become

more competitive?
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APPENDICES

Appendix 1: Map of Irrigated Perimeters along the Niger River Valley

Carte n° 1. Aménagements hydro-agricoles & vocation rizicole dans la vallée du fleuve Niger
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Appendix 2: List of Irrigated Perimeters in the Niger River Valley

Région| Périmétre (Ee‘i:rti:r?s) * Vocation | Région Périmétre (}?::::riz) Vocation
Koutoukalé 340 Firgoun Nord 1am; ]
Karma 133 Firgoun Sud 105 “é
Namardé Goung. 245 Namari Goung. | 690 5
Karaigourou 144 Diamballa 621
Goudel 49 Tillakeina 1 71
Lata 246 Tillakeina 2 15 )
Kirkissoye 100 Yéléwani 120
z Saadia Amont 111 2 = Toula 350
Z  |Saadia Aval 35 8 & | Daikena 120
z Saga 431 & 3 Daibery 350 §
[ Libore 272 ™ [Kourani Baria1| 425 5
N'Dounga 1 288 Kourani Baria 2 265
N’Dounga 2 285 Kokomani 54
Séberi 397 Sona cuvette 153
Tiaguiriré 180 Sona Terrasse 39 Polyculture
Say 1 296 Lossa 160 n
Say2 195 Bonféba 324 2
Tara 120 Diomana 424 ‘a
= Boumba 22 '§ Ibohamane 750
5 Gaya amont 170 5 Tounfafi 27
Gatawani Dolé 83,7 = Kawara 52 g
CDA Diffa 160 :Cé Moulela 65 g
g [Lada 48 3 Galmi 250 S
& |Tam 20 5 | Komni 1 &2 2.447
Chétimari 55 Djiratawa 512
Récapitulatif des surfaces aménagées et répartition par vocation
Surface en
Reigion N I\Iombrc d.e ) Surface aménagée Surface rizicole polycu}mrc ou
périmétres aménagés (hectares) (hectares) maraichage
(hectares)
Niamey 17 3.747 3.747 )
Tillabery 18 4.406 4.281 125
Gaya 4 395,7 395,7
Konni 7 4.103 0 4.103
Diffa 4 283 283
TOTAL 50 12.934,7 8.706,7 4.228

Source ONAHA
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