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11 Abstract This paper aims at analysing the competitiveness of
12 rice production in Benin in 2010. It uses the policy analysis
13 matrix (PAM) as a tool and the heterogeneous agent model.
14 Unlike previous studies, it assesses the competitiveness at the
15 microeconomic level. The data used were collected in Benin
16 from 265 rice farmers selected randomly. The results indicate
17 that rice production is financially profitable for 84.2 % of the
18 farmers and economically profitable for 63.4 % of them. Rice
19 farmers do not have a comparative advantage on average in
20 rice production. However, the analysis of the distribution of
21 domestic resource costs (DRC) indicates that 63.4 % of rice
22 farmers have a comparative advantage in rice production. The
23 effective and nominal protection coefficients indicate that the
24 majority of producers are subsidized. Yield, unit cost of labour
25 and price of fertilizers are the main determinants of the pro-
26 ducers’ competitiveness.
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28 model . Benin
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30 Introduction

31 Food security is a major development issue in Africa. Thus,
32 freeing people from hunger is a constant challenge for leaders
33 of developing countries. This requires policy makers to pay

34attention to certain products in the formulation of food secu-
35rity policies. Rice, with its ever-increasing consumption is one
36staple food which is crucial in the development strategies of
37most African countries.
38Despite rising global prices, domestic demand for rice has
39been growing at a rapid pace in Africa in general due to
40changing consumer preferences, rising incomes and growing
41urban populations (Nwanze 2006). Thus, rice has changed
42from being a luxury to a staple food; indeed, once considered
43as a food of the rich and for holidays, rice has gradually be-
44come a common food item for ordinary people. The growth
45rate of rice consumption increased from 3.4 % between 2005
46and 2007 to 7.9 % between 2008 and 2010 in Benin (FAO
472013). It is, therefore, necessary to make great efforts to meet
48the national requirements for this crop.
49Benin’s rice production was 49,245 and 124,975 tons in
502000 and 2010, respectively, against 17,476,516 and 26,373,
51695 tons for whole Africa. Benin’s production represents 0.28
52and 0.47 % in 2000 and 2010. Thus, in Benin, rice production
53has been increasing in parallel to the rise in consumption. The
542009–2010 cropping season showed a 174 % increase in na-
55tional production compared with the 2001–2002 season
56(Adégbola et al. 2011a). Despite these changes seen in rice
57production in recent years, nowhere in Africa has production
58beenable tokeeppacewithdemand, and countries insteadhave
59come to rely on imports to fulfil demand. The growing depen-
60dency on rice imports threatens a country’s scarce foreign cur-
61rency reserves andmay increase its vulnerability to global price
62shocks and hence raises overall concerns about food insecurity.
63The goal of a government is to reduce imports and then be-
64come an exporter. Achieving this goal requires an improvement
65in the competitiveness of production not only to produce rice
66moreefficientlybutalso tobetter facecompetitionfromimported
67rice. To do this, policy makers need to be informed with quality
68indicatorswhichbetter reflect the reality of thenational situation.
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69 Several studies havebeen conducted on the competitiveness
70 of the rice sector in Benin through the policy analysis matrix
71 (PAM), developedbyMonke andPearson (1989), for example,
72 the work of Adégbola and Sodjinou (2003), Arouna and
73 Affomassè (2005) and Adégbola et al. (2011b). These studies
74 have been limited to an accounting model and have used the
75 representative agent model using aggregate data in terms of
76 averages to assess competitiveness. These authors confined
77 their research to the assessment of the level of competitiveness,
78 without determining factors explaining this competitiveness.
79 The present research aims at analysing the competitiveness
80 of rice production in Benin in 2010. Unlike previous research
81 in which indicators of PAM were estimated at the macro or
82 meso level, this study measures the indicators at the micro
83 level, that is to say, individual by individual. It exposes the
84 limits of the representative agent model for analysing compet-
85 itiveness. In addition, it investigates the factors explaining the
86 competitiveness of rice production in Benin.
87 The rest of the paper is organized as follows.
88 “Methodology” presents the methodology and “Results” dis-
89 cusses the results. At last, “Conclusions” concludes and offers
90 some suggestions for improving rice competitiveness.

91 Methodology

92 Data used

93 The study used both primary and secondary data. The primary
94 data were derived from agricultural surveys conducted by
95 both the Africa Rice Centre (AfricaRice) and the National
96 Institute of Agricultural Research in Benin (INRAB) in
97 2010. The data were collected from 265 rice farmers selected
98 randomly. Secondary data were collected about transportation
99 costs, port charges, storage costs, production subsidy, import/
100 export tariffs and exchange rates. All this information was
101 obtained from the National Institute of Statistics and
102 Economic Analysis (INSAE), transporters, importers and the
103 customs department.

104 Microeconomic framework of competitiveness

105 The producer theory is the basis for the analysis of microeco-
106 nomic competitiveness. From this theory, the relationship can
107 be made between the profit, which is a microeconomic con-
108 cept, production costs and competitiveness.
109 The profits generated by a farm (π) can be expressed as:

π ¼
X

j

p jy j−
X

k

wkxk ð1Þ

110111 where p is the price of the output j, y the quantity of output j,w
112 the price of input k and x the quantity of input k.

113The first term corresponds to the revenue and the second to
114thecost.Thefinancialprofit fromriceproductionisofparticular
115interest and is calculated using market prices. Economic profit
116is calculated using the same formula as the financial profit but
117the calculation uses economic prices. According to Tallec and
118Bockel (2005), economic prices are values that replace market
119prices in theoretical calculations when it is considered that the
120market price does not represent the true economic value of the
121good or service. Thus, the economic prices are exempt from all
122distortions.Fornon-tradable inputs like labour, themarketprice
123is considered as the economic price. For tradable inputs, the
124economic price is derived from themarket price by subtracting
125taxes and adding subsidies. Regarding the economic price of
126rice, the 25 % broken Pakistani rice has been considered as an
127equivalent to local rice.Thus, informationon thestructureof the
128priceof this ricewasused tocalculate riceparityprice.Thereare
129import parity price and export parity price. The import parity
130price of a product is equal to its border price plus transport costs
131(including any processing and transformation costs) and all ex-
132penses (other than taxes and subsidies) interveningbetween the
133point of entry and the place of consumption. The export parity
134price of a product is equal to its border price minus transport
135costs (including any processing and transformation costs) and
136all expenses (other than taxes and subsidies) intervening be-
137tween the place of production and the point of exit (Tallec and
138Bockel 2005). This research uses the import parity price of rice.
139According to Nézeys (1993), there are four types of com-
140petitiveness: price competitiveness, technological competi-
141tiveness, structural competitiveness and cost competitiveness.
142This research focuses on cost competitiveness. Price compet-
143itiveness is the ability for a country or a farm to offer prices
144lower than those of competitors. Technological competitive-
145ness relates to innovation, research and the accumulation of
146technological knowledge. Structural competitiveness is the
147strength and efficiency of a national economy’s productive
148structures, its technical infrastructure and other factors deter-
149mining the “externalities” in which firms can build (Chesnais
1501986). Cost competitiveness is the ability of a business to
151compete with others on the basis of its cost of production.
152This research focuses on cost competitiveness.
153The domestic cost ratio (DRC) is a measure of comparative
154advantage and cost competitiveness. From Eq. (1), it is possi-
155ble to derive the concept of DRC based on economic prices.
156In a market economy, the main objective of the producer is
157to maximize its financial profit (π). Assuming the farm pro-
158duces only rice, Eq. (1) becomes

π ¼ py−
X

k

wkxk ð2Þ

159160where p and y relate to rice production.
161The business is profitable for the producer if π is positive,
162that is to say, if the value of the product (here rice) is greater
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163 than the total cost of inputs used to produce it. A positive
164 profit may come from the work of the producer or from a
165 transfer of resource from society. The transfer is known, in
166 economic jargon, as a subsidy. So, what is the competitiveness
167 of the production activity without the subsidies? And what
168 would be the competitiveness of the production activity with-
169 out the various distortions? These questions demonstrate the
170 importance of estimating the economic price and then eco-
171 nomic profit.
172 From the expression of financial profit defined above, it is
173 possible to derive the concept of economic profit and DRC,
174 which are both based on the reference price. Considering the
175 final good (that is to say rice), the inputs used to produce it can
176 be broken down as follows:

177 – Imported inputs (m), called tradable goods, and which
178 may undergo taxes or receive subsidies
179 – Local resources or domestic factors (l), called non-
180 tradable goods. They are not subject to taxes and not
181 subsidized

182 Taking into account this decomposition, economic profit
183 (EP) for producing rice is given as follows:

EP ¼ py−
X

m

wmxm−
X

l

wlxl ð3Þ

184185
186

187 A good is economically profitable if its economic profit is
188 positive. If more than one type of good is produced and if we
189 want to compare the economic profits of these goods, it is
190 sometimes difficult to allocate resources, especially if the
191 goods are not expressed in the same units or if they are pro-
192 duced using different technologies. To neutralize the effect of
193 units and technologies of production, the notion of DRC has
194 been developed by arithmetic manipulation of economic prof-
195 it. From Eq. (3), EP>0 if

py−
X

m

wmxm >
X

l

wlxl ð4Þ

196197
198

199 This implies that

1 >

X

l

wlxl

py−
X

m

wmxm
ð5Þ

200201
202

203 where

DRC ¼

X

l

wlxl

py−
X

m

wmxm
ð6Þ

204205
206

207Thus, when the DRC ratio is strictly positive but less than
2081, it indicates that domestic production of the specific good is
209internationally competitive: the opportunity costs of domestic
210production (the numerator) are less than the added value of the
211output at world prices (the denominator). Considering the
212farm level, it indicates that this firm contributes to the strong
213positioning of the country to export the product. At the nation-
214al level, it indicates that the country should export more of the
215good under consideration. A DRC greater than 1 or less than 0
216(when the denominator is negative) shows a lack of compet-
217itiveness for the good, and thus the low desirability of domes-
218tic production compared to the international market.

219Policy analysis matrix: limits and criticisms

220The different indicators used to assess competitiveness and
221draw policy recommendations are derived from PAM.
222Despite its advantages, PAM has been the subject of several
223criticisms. The main criticism is that the PAM is a static mod-
224el. In addition, it assesses only the direct effects of policy
225measures. It does not take into account the interactions be-
226tween the sector studied and other sectors of the economy.
227Further, PAM uses world prices as reference prices for trad-
228able inputs and these prices may be subject to many distor-
229tions, particularly because of the protectionist policies of de-
230veloped countries. Finally, PAM is based on the assumption
231that production is characterized by a Leontief technology with
232fixed technical coefficients (Nelson and Panggabean 1991).
233In addition to its limits, PAM is based on the representative
234agent model. Financial and economic budgets are developed
235for an individual who is assumed to represent all economic
236agents of a given category (e.g., producers, processors,
237traders) or using a particular technology in a particular area.
238However, the representative agent model has been criticized
239by many economists (Lucas 1976; Kirman 1992; An et al.
2402009). Among the most sophisticated critics, Kirman (1992)
241considers that the reduction of a group of heterogeneous
242agents to a representative agent is not simply an analytical
243convenience but is unjustified and often leads to erroneous
244and misleading conclusions. Taking a similar view to
245Kirman (1992), An et al. (2009) have shown that it is often
246not possible to account for the overall behaviour of an econ-
247omy based on a fictional representative household. Taking the
248example of the consumption and the aggregate real wages, An
249et al. (2009) show that taking into account fluctuations in a
250macroeconomic time series using the optimality conditions of
251a representative household requires preferences that are incon-
252sistent with economic theory.
253The calculation of indicators of PAM at the macro level is
254often justified by the absence or lack of data at the individual
255level. However, even when aggregation is perfect, some au-
256thors suggest that measuring the competitiveness of a country
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257 or a sector does not make sense. According to these authors,
258 the important thing is the individual competitiveness of enter-
259 prises or farms (Brinkman 1987; Harrison and Kinnedy 1997;
260 Krugman 1994). According to Porter (1990), seeking to ex-
261 plain the national competitiveness is inappropriate. The most
262 determined opponent, by far, to the concept of competitive-
263 ness applied to a country is Krugman (1994), who suggests
264 that the use of this concept to determine the level of compet-
265 itiveness of a country is a dangerous obsession.

266 Determinants of competitiveness

267 New developments in the theory of economic growth
268 (Grossman and Helpman 1990) and of industrial organization
269 (Jacquemin 1987), both representing a response to the limita-
270 tions of the neoclassical model, helped shed light on the fac-
271 tors affecting competitiveness (Q3 Lachaal 2001). These factors
272 have been addressed in several ways in the literature but in fact
273 they share some similar aspects.
274 Lachaal (2001) has distinguished national factors from in-
275 ternational factors. Nationally, resource endowments, technol-
276 ogy, productivity, product characteristics, fiscal and monetary
277 control, and, at last, trade policy seem to be the most important
278 factors that determine the competitiveness of an industry and/
279 or firm. At the international level, competitiveness depends on
280 a multitude of factors. Among the most important are the
281 exchange rate, the international market conditions, the cost
282 of international transport and finally preferences and arrange-
283 ments between different countries.
284 According to Latruffe (2010), some determinants are con-
285 trollable by farmers while other determinants are beyond
286 farmers’ control. The first category includes the size of the
287 farm; its organizational type; factor intensity; farm specializa-
288 tion; degree of commercialization; and social capital which
289 includes the farmer’s age, education level/type, gender and
290 time spent on farm. These social capital variables are often
291 included as proxies of the farmer’s management capacity
292 which are not directly observable. The second category in-
293 cludes the national factor endowments (i.e. resources in la-
294 bour, land and capital) and demand conditions (i.e. the popu-
295 lation’s tastes and preferences for products), government in-
296 tervention in the agricultural sector, public expenditures in
297 research, extension and infrastructures and finally the
298 location of activities.
299 Courleux and Dedieu (2012) identified three types of de-
300 terminants of cost competitiveness: soil and climatic factors
301 and the location of activities, technical factors relating, and
302 economic efficiency factors relating to general economic con-
303 ditions. The soil and climate factors and location of agricul-
304 tural activities are very important as these are strongly influ-
305 enced by weather conditions. By affecting yields, soil and
306 climatic conditions determine, to a large extent, production
307 costs incurred for each unit produced.

308Factors relating to the technical and economic efficiency
309are, in contrast to the soil and climatic factors, directly attrib-
310utable to the choice of the producer in the organization of the
311production system. One way to address technical efficiency is
312the notion of “physical productivity” of inputs, that is to say
313the ability to produce a maximum number of units from a
314given set of inputs, e.g. the number of tonnes of grain pro-
315duced on a hectare.
316The general policy and regulatory framework obviously
317affect the cost competitiveness of agriculture and food of a
318country. The determinants relating to policy and regulation
319include monetary and banking policies which affect the ex-
320change rate and capacity for access to credit; direct and indi-
321rect taxation; and incentives induced by accounting standards,
322environmental and energy policies, availability and quality of
323transport infrastructure and logistics, labour policy, education,
324training, research and extension, health standards, competition
325policy, trade policy and support to the agricultural sector and
326territorial policies (Courleux and Dedieu 2012).

327Analytical techniques

328This research uses PAM (Monke and Pearson 1989) to assess
329the competitiveness of rice production. Unlike previous stud-
330ies (Adégbola and Sodjinou 2003; Arouna and Affomassè
3312005; Adégbola et al. 2011b), where PAM was developed at
332the macro- or mesoeconomic level, this research has devel-
333oped PAM at the microeconomic level, that is, for the individ-
334ual. Therefore, the DRC which is used to appreciate the level
335of competitiveness has been calculated per individual (i.e.
336producer), and regression has been performed on these DRC
337to determine the factors explaining the competitiveness of rice
338production.
339PAM is a double-entry accounting matrix used for anal-
340ysis of the competitiveness and comparative advantage of
341commodity systems in an open economy. To apply the
342PAM method, the first step was the construction of a table
343of private budgets of production activities, using quanti-
344ties and prices of inputs and outputs at actual market
345values. The next step led to the construction of a table
346of social budgets, using economic prices for correspond-
347ing inputs and outputs. The economic prices of tradable
348commodities are given by comparable world prices. These
349prices were compared with domestic prices at the same
350location (farm gate), over the same period, and with com-
351parable quality. Table 1 shows the structure of PAM.
352Several indicators can be derived from PAM. They in-
353clude EPC, NPC and DRC. The EPC= (A−B) / (E−F) is
354equal to the ratio of value added using private prices (A
355−B) to value added using economic prices (E− F). An
356EPC value greater than 1 suggests that government poli-
357cies provide positive incentives to producers, while values
358less than 1 indicate that producers are unprotected through
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359 policy interventions. NPC is the ratio of private prices to
360 economic prices and can be estimated for both revenue
361 (output) (namely A/E) and cost (namely B+C / F +G). If
362 the ratio is greater than 1, it means that producers are
363 protected or receive subsidies. The reverse is true for the
364 case of taxation. The DRC=G / (E−F) measures the com-
365 parative advantage or cost competitiveness.

366 Main assumptions

367 In order to achieve the objectives, some assumptions were
368 made.
369 Twenty-five percent broken Pakistani rice was shown by
370 Houndékon (1996) to be the equivalent of local rice in Benin,
371 and it has been used to calculate rice parity price.
372 In 2010, the average annual official exchange rate was
373 US$1 to 486.12 CFA francs (FCFA). Therefore, US$1 is
374 equivalent to 486.12 FCFA. The exchange rate on the parallel
375 market was 500 FCFA.
376 The “free on board”1 price of 25 % broken Pakistani rice
377 was US$148/ton.
378 The cost of every input was separated into tradable and
379 non-tradable components; thus, every cost of input is divided
380 into two parts. Some inputs have greater proportion of tradable
381 element than others. For example, labour and land are
382 regarded as 100 % non-tradable, since labour used is usually
383 unskilled. Material inputs such as machinery and fertilizers
384 tend to have a significant proportion of tradable elements.
385 The decomposition coefficients of intermediate inputs, which
386 contain tradable and non-tradable inputs, are identical to those
387 of Lançon (2000). As regard to small machinery use, the co-
388 efficient corresponding to unskilled labour is 0.4. Those cor-
389 responding to capital and tradable inputs are, respectively, 0.1
390 and 0.5.With regard to agricultural equipments, the values are
391 0.1 for unskilled labour, 0.1 for capital and 0.8 for tradable
392 inputs.

393Empirical model: factors explaining producers’
394competitiveness

395The logarithm of the producers’ DRC (DRCproi) is regressed
396on a set of potential determinants, including input costs and
397the share of capital in costs (zi

1 to zi
3), sociodemographic char-

398acteristics of the producer (hi
1 to hi

4), yield, type of ecological
399zone of the farm, household size, access to credit and depart-
400ment (i.e. administrative area) where the producer is located.
401The demographic characteristics of the household are includ-
402ed in the model to take into account the competitiveness po-
403tential of each producer. The ecological zone and the depart-
404ment can control for some of the variability due to agro-
405climatic characteristics of the production environment.
406Access to credit can capture the impact of credit policies.

ln DRCproið Þ ¼ αþ β1h
1
i þ β2h

2
i þ β3h

3
i þ β4h

4
i þ λ1ln z1i

� �

þ λ2ln z2i
� �þ λ3ln z3i

� �þ γln Yieldið Þ
þδDepi þ μEcoi þ τHSi þ ρCrdi þ εi

ð7Þ

407408

410DRCproi 411DRC of producer i
412hi

1 413Binary variable indicating whether the head of
414farm has followed agricultural training (1 if yes, 0
415if no)
416hi

2 417Binary variable indicating the gender of the
418producer (1 if male, 0 if female)
419hi

3 420Binary variable indicating the main activity of the
421producer (1 if agriculture, 0 if other)
422hi

4 423Binary variable indicating the duration the activity
424was carried out in the producer’s home village (1
425if ≥10 years, 0 if <10 years)
426zi

1 427Price of fertilizer used in rice production (in
428FCFA/kg)
429zi

2 430Unit cost of labour of rice production (in
431FCFA/person day)
432zi

3 433Share of capital in the total cost
434Yieldi 435Rice yield (kg/ha)
436Depi 437Binary variable indicating the department of
438producer (1 if Collines, 0 if Atacora)
439Ecoi 440Categorical variable indicating the type of
441ecological zone of the farm (1 if upland, 2 if
442lowland, 3 if other)
443HSi 444Household size
445Crdi 446Binary variable indicating whether the producer
447has received credit (1 if yes, 0 if no)
448εi 449Error term

450
451The model was estimated by ordinary least squares.
452Heteroscedasticity was corrected by White’s method. The as-
453sumption of normality of the residuals was verified by the
454Kolmogorov–Smirnov test. The existence of multicollinearity
455was assessed using a correlation matrix.

t1:1 Table 1 Structure of policy analysis matrix (PAM)

t1:2 Revenues Costs Profits

t1:3 Tradable inputs Domestic factors

t1:4 Private prices A B C D

t1:5 Economic prices E F G H

t1:6 Divergences I J K L

Source: Monke and Pearson (1989)

1 The free on board price is a term of sale under which the price invoiced
or quoted by a seller includes all charges up to placing the goods on board
a ship at the port of departure specified by the buyer.
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456 Results

457 Socioeconomic characteristics of rice farmers surveyed

458 Table 2 shows descriptive statistics of the sample of rice
459 farmers surveyed. The average total endowment of land for
460 farms is 2.21 ha. The average cultivated rice area is
461 0.73 ha. This value represents about a third of the farm
462 total area. In Benin, the average small farms’ cultivated
463 area is 1.74 ha (Honkpehedji and Agbo 2009). The heads
464 of farm are aged 50 years on average and are usually men
465 (78 % of the sample).
466 The main inputs used in rice production are labour, seeds,
467 fertilizers and herbicides. Hired labour average wage is 955
468 FCFA per person day. The average quantity of seed used per
469 hectare of rice is 59 kg. This value is about the recommendation
470 (50–60 kg/ha) for a germination rate above 80 % (Akintayo
471 et al. 2008). Most producers (87 %) use seeds from previous
472 harvest.
473 Unlike the seeds, mineral fertilizers are purchased when the
474 producer decides to use them. The average amount of mineral
475 fertilizer applied per hectare is 144 kg. This dosis is less than
476 the recommendation (200–300 kg/ha) (Akintayo et al. 2008).
477 Furthermore, the use of herbicides in rice production is very
478 limited (about 10 % of rice farms).

479 Financial and economic profitability

480 Figure 1 shows that for all rice farms, the financial profit
481 varies from −483.52 to 357.24 FCFA/kg. The average finan-
482 cial profit is 78.41 FCFA/kg. This result indicates that rice
483 production is financially profitable (Kinkingninhoun 2003;
484 Chanou 2006; Danhousi 2007; Yegbemey 2010) for an

485average producer. A detailed analysis of the results shows that
486there are three relatively homogeneous groups of rice farmers.
487The first subgroup consists of rice farmers who produce at a
488loss. They represent 15.85 % (42 producers) of rice farmers
489and have an average loss of 91.25 FCFA/kg. The second sub-
490group consists of the rice farmers who earn below the average
491of all rice farmers. They represent 36.22 % (96 producers) of
492rice producers with an average profit of 45.25 FCFA/kg. The
493third subgroup consists of rice farmers who make profits
494above the average of all rice farmers and is made up of
49547.92 % (127 producers) of rice producers. Their average
496profit is 159.6 FCFA/kg.
497Figure 2 shows that the economic profits of rice produc-
498tion vary from −443.08 to 95.77 FCFA/kg. The average
499social loss is 3.49 FCFA/kg. From this average, it could be
500concluded that the average rice farmer does not contribute to
501wealth creation at national level; there is a transfer of re-
502sources from society toward the rice farmers. However, the
503analysis of the distribution of economic profits shows that
50463.4 % of rice producers present a positive economic profit.
505There is therefore a transfer of resources from those rice
506producers to society. Thus, the policy interventions based
507on such an average will not have the desired impacts. The
508representative agent in this case has a behaviour which is
509opposite to that of the majority of individuals. To better
510focus interventions, farmers could be divided, in this case,
511into two relatively homogeneous groups: those who produce
512rice with negative economic profits and those who make
513positive economic profits. The first subgroup represents
51436.6 % of rice producers with an average loss of 85.03
515FCFA/kg. The second subgroup includes 63.4 % of rice
516producers. They have an average economic profit of 43.58
517FCFA/kg. Such a distribution of rice producers could help

t2:1 Table 2 Descriptive
characteristics of the samplet2:2 Characteristics Minimum Means Maximum

t2:3 Total farm area (ha) 0.8 2.21 18.4

t2:4 Cultivated rice area (ha) 0.4 0.73 8

t2:5 Male farmers (% of farmers) – 78.11 –

t2:6 Main activity is agriculture (% of farmers) – 91.69 –

t2:7 Duration in rice production (years) 3 12 23

t2:8 Age of head of farm (years) 18 50.09 90

t2:9 Household size 01 5.85 18

t2:10 Access to credit (% of farmers) – 25.28 –

t2:11 Access to training (% of farmers) – 54.72 –

t2:12 Quantity of fertilizer (kg/ha) 144.30

t2:13 Price of fertilizer (FCFA/kg) 88.25 187.79 391.66

t2:14 Quantity of seed (kg/ha) 34 59 123.5

t2:15 Wage rate (FCFA/day) 66 955.55 3291

t2:16 Value of paddy rice production (FCFA/kg) 75 176.37 411.26

t2:17 Number of observations 265
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518 target interventions through a more appropriate formulation
519 of policy measures in favour of rice producers.

520 Analysis of competitiveness

521 Figure 3 shows that the DRC of producers varies between
522 0.02 and 6.56. The average DRC is 1.18. From this average
523 DRC, it can be concluded that for 1 FCFA of added value
524 produced in the production of rice, the resources used exceed
525 1 FCFA. There is thus a loss of wealth for the society. Rice
526 production in Benin is not competitive. However, analysis of
527 the distribution of DRC reveals that 63.4 % of rice producers
528 have a DRC between 0 and 1. That is to say, for 1 FCFA of
529 added value generated in the production of rice, these farmers

530use resources of value less than 1 FCFA. Therefore, the
531majority of producers are competitive. In this case, the
532representative agent reflects the opposite situation of that for
533the majority of rice producers. Thus, policy measures
534formulated based on the average value would be incorrect.
535Further, expenditures for the implementation of these policy
536measures would constitute waste. This result demonstrates the
537advantage of the approach used for this research and confirms
538the view of Kirman (1992) who stated that the reduction of a
539group of heterogeneous agents to a representative agent is
540unjustified and leads to conclusions that are usually mislead-
541ing and often wrong.

542Analysis of public policies

543Figure 4 shows that 95 % of rice producers have an NPC
544greater than 1. Thus, these rice producers earn more than what
545they would in the absence of policy and market distortions.
546There is therefore a positive protection of rice farmers through
547the production subsidy. Among the producers who are com-
548petitive, 94 % earn more than they would in the absence of
549policy and market distortion, with an average value of NPC of
5501.78. For rice producers who are not competitive, 98 % are
551favoured with 2.05 as the average NPC. Producers who are
552not competitive, that is those who use more resources than
553they generate, are more favoured by policy measures and mar-
554ket distortions than those who are competitive.
555Figure 5 shows the distribution of EPC of rice producers;
55695.85 % of rice producers have an EPC greater than 1 and less
557than zero. Thus, the majority of producers receive implicit
558subsidies. Among the producers who are competitive,
55994.6 % are implicitly subsidized with an average value of
560EPC of 0.35. Therefore, they receive a subsidy of 35 %. For
561rice producers who are not competitive, 97 % are subsidized,
562at an average of 44 %. Producers who are not competitive
563(those who use more local resources than they generate) are
564more subsidized than those who are competitive. The average
565EPC of all rice producers is 2.26. From this value, it can be
566simply inferred that the average producer is subsidized. It is
567true that the analysis of the distribution of EPC shows that
56895 % of rice producers are subsidized. But beyond this pro-
569portion, there are some realities that, if taken into account,
570would lead to more efficient government intervention.
571Among rice producers who are competitive, 5 % are taxed at
57225 % on average, against 3 % who are taxed at 32 % on
573average for those who are not competitive.

574Explanatory factors of producers’ competitiveness

575One of the advantages of the DRC estimation at the microeco-
576nomic level is that the results allow us to estimate an econo-
577metric model in order to determine the explanatory factors of
578competitiveness, such as it is commonly done in the case of

Fig. 1 Distribution of financial profits of producers (FCFA/kg)

Fig. 2 Distribution of economic profits of producers (FCFA/kg)
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579 producers’ technical efficiency. The results of this economet-
580 ric model are shown in Table 3. It should be firstly noted that
581 the model is significant (P<0.001) at 1 %. Changes in the
582 competitiveness of rice producers are explained for 56.07 %
583 by variations in the characteristics introduced in the model
584 (R2 = 0.5607). The robust model is used to correct
585 heteroscedasticity. The normality test of skewness/kurtosis in-
586 dicates that there is not enough evidence to reject the assump-
587 tion of normality of residuals (P=0.33). The correlation ma-
588 trix of the explanatory variables shows that all correlation
589 coefficients are less than 0.21.
590 It appears from the results shown in Table 3 that the area
591 where the farm is located (department), yield, unit cost of
592 labour, training, gender, price of fertilizer and share of capital
593 in total costs have a significant impact on producers’ compet-
594 itiveness at 5 % or less. Household size has a significant im-
595 pact at 10%. Finally, the impact of the type of ecological zone,
596 access to credit, age of farm managers, duration of the activity
597 carried out in the village and main activity is not significant.
598 The elasticity of producers’ DRC with respect to yield is
599 −0.59. Thus, a 1 % increase in the yield of rice would decrease
600 DRC by 0.59 %. The increase of yield therefore improves the

601competitiveness of producers. Adégbola and Sodjinou (2003)
602have shown that for all production systems, the higher the
603yield, the better the competitiveness of producers. Thus, our
604results are in agreement with Adégbola and Sodjinou (2003).
605The elasticity of producers’ DRC with respect to the unit
606cost of labour is 0.34. Thus, a 1 % increase in the unit cost of
607labour would increase DRC by 0.34 %. Thus, the lower the
608unit cost of labour, the greater the competitiveness is. The
609competitiveness of rice producers could therefore be im-
610proved through access to lower labour costs.
611The elasticity of producers’ DRC with respect to the share
612of capital in total cost of production is −0.43. Thus, a 1 %
613increase in the share of capital in total cost would decrease
614DRC by 0.43 %. So, the higher this share, the greater the
615competitiveness. This means that a suitable investment in cap-
616ital can improve the level of competitiveness. Indeed, what
617inflates the capital cost is the purchase of big equipments, such
618as a tractor, or their renting.
619The price of fertilizer has a positive and significant effect
620on competitiveness at 5 %. The elasticity of producers’ DRC
621with respect to the price of fertilizer is 0.24. Thus, a 1 %

Fig. 3 Distribution of DRC of
producers

Fig. 4 Distribution of nominal protection coefficient (NPC) Fig. 5 Distribution of effective protection coefficient (EPC)
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622 increase in the price of fertilizer increases the DRC by 0.24 %.
623 A policy which would allow purchase of fertilizer at low cost
624 would thus improve the competitiveness of producers.
625 The producer’s education and gender have a positive and
626 significant effect at 5 % suggesting that women are more
627 competitive than men. This could be explained by the fact that
628 women often operate a small farm and it is easy for them to
629 better take care of it.

630 Conclusions

631 Benin’s rice production has enormous potential. This article
632 aimed at analysing the competitiveness of rice producers in
633 2010 at the microeconomic level. Our main results are sum-
634 marized below.
635 Financial profits are positive for 84.2 % of the producers,
636 economic profits are positive for 63.4 % of the producers. The
637 distribution of producers’ DRC indicates that 63.4 % of rice

638producers are competitive. The average producer’s DRC does
639not reflect the image of the majority of rice producers.
640Choosing the right policy implies identifying the cause of
641the lack of competitiveness. Thus, based on this research, the
642competitiveness of rice production could be improved through
643actions focused on the determinants identified. Government
644should favour the access of farmers to high yield varieties.
645Furthermore, given the result that a high cost of labour has a
646negative impact on competitiveness, policies must improve
647farmers’ access to equipment that can be partly substituted
648to labour. In fact, at the time of harvesting lack of labour is
649acute because every farmer wants to quickly harvest. That
650situation increases the cost of labour and has a negative impact
651on competitiveness. As a whole, to improve competitiveness,
652policies should favour access to various inputs and at the low-
653est price.
654Improving the income of producers could contribute in
655reducing the level of poverty. However, knowledge of the
656actual situation of the study population is a prerequisite with-
657out which policy measures could be harmful. This research
658has confirmed that the representative agent model is less suit-
659able for analysis especially when it comes to formulating pol-
660icy measures. Indeed, the representative agent hides real het-
661erogeneities. Improved intervention requires knowledge of
662some details that the representative agent usually fails to
663produce.
664As shown in the paper, the representative agent model pre-
665sents several limits. Thus, future research should less focus on
666this approach in order to help design policies that reflect more
667reality.
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