


Competitiveness of local rice sector in Niger


ABSTRACT
The agricultural sector has experienced changes in the production system and in the economic environment both at national and international level. It has thus faced cereals price distortions engendered by the recent fiscal policies reforms. In this context, the competitiveness of local rice sector was analyzed using the Political Analysis Matrix. The results showed that rice farming systems have been competitive but heavily subsidized and protected. There is income transfer from the social to the private. It’s more interesting to buy rice than to produce local rice under current conditions. It will be interesting to produce local rice when the price of imported rice has been increased by 15%.
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[bookmark: _Toc195187994]INTRODUCTION
The agricultural sector is facing continuous changes in the context of production and marketing of products. On the economic front, it knows fluctuations in currency prices, increases in input prices at the national and international levels. On the agronomic level, rice production decreases because of the effects of climate change. In addition, political crises and instabilities of recent years have negative impacts on prices of basic cereals. This situation has led to dramatic increases in the prices of products of first necessities. It has pushed most African states to revise their policies at both microeconomic and macroeconomic levels to stabilize prices and to protect consumers and small producers. These political changes often rely on national policies that allocate significant budgets for the agricultural sector. 
Niger state had set up some policies favorable to the development of Niger River lowlands by financing hydro-agricultural schemes and subsidizing agricultural inputs to achieve food self-sufficiency through double-cropping of high yielding rice varieties (Esekwesili et al., 2008). In recent years, specific tax and agricultural inputs subsidy policies have been revised to encourage local rice production and protect rice sector (Esekwesili et al., 2008; Institut National de la Statistique, 2009; Siddo, 2010). All of these factors lead to distortions that disrupt the market process (Oloukoi et al., 2007).
In this context of important economic policy changes, the analysis of the performance of local rice cropping systems could help to better analyze of the comparative advantages of rice sector. To do this, the Policy Analysis Matrix (PAM) is one of the most appropriate approaches to reveal the differences between economic prices and financial prices. This approach has been used for many speculations by several institutions (the European Union, the World Bank, etc.); in several countries (Latin America, the Caribbean, Central and Eastern Europe) to evaluate public intervention policies (Valdés & Schaefer, 2000; Valdés,1996). It has also been used in developing countries to analyze several agricultural sectors (Shapiro & Staal, 1995), particularly in Benin (Aïtchédji et al., 2000; Oloukoi et Adégbola, 2007); Burkina Faso (Richard et al., (2011); Côte d'Ivoire (Chiapo, 2001); Ethiopia (Staal, (1995), Kenya (Staal & Shapiro, 1994; Staal,1995), Morocco (Diarra, 2002) and Nepal, (Tulachan, 2004), in Nigeria (Manza & al., 2014); Senegal (Alioune et al., 2011; Diarra, 2003; Dieng et al., 2011), etc. However, there have been no studies on the application of PAM on the local rice sector in Niger.
This paper aims to use the PAM approach in three agro-ecological zones in Niger on two types of cropping systems in the rice sector to analysis the competitiveness of rice sector.
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•2.1.1. Description of the study area
The study was conducted along the Niger River from Mali border to Nigerian border. This area is fairly representative of the main rice growing sites and production system in Niger. These sites constitute more than 92% of the total area cultivated in rice and concern over 92% of rice producers in Niger. In addition, two types of cropping systems were practiced. Rice is grown twice a year in collective hydro-agricultural perimeters (AHA) which covers an area of 10 000 ha (Ministère de l’agriculture, 2002)). It’s grown once a year on private irrigated perimeters that is called outside hydro-agricultural perimeters (Outside AHA) which covers an area of 16 000 ha (Ministère de l’agriculture, 2002)). It was systematically subdivided in three agro-ecological zones: the Tillabéry agro-ecological zone, located 110 kilometers north-west of Niamey, the agro-ecological zone Gaya, located 280 km southeast of Niamey and the agro-ecological zone of Niamey. 
•2.1.2. Sampling
The two-stage sample survey involved a random sample of 1110 from more than 36,000 rice producers, or 5.23% of the total. The sample was randomly selected after a census of rice producers at each agro ecological zone. The random draw of the rice producers is done at the level of each irrigated perimeter (AHA and outside AHA). The draw was done using a random number table. The drawing pitch was calculated by making the ratio P = N / C. Then, a number between 1 and the step (p) of draw is drawn randomly to constitute the serial number of the first operator. Other rice producers are drawn by adding the time step number to the last operator number, until the last operator in the sample is obtained.
•2.1.3. Data collection
The surveys were carried out among the rice producers of the agricultural irrigation schemes of the hydro-agricultural perimeters and outside the hydro-agricultural perimeters. To do this, a structured questionnaire was administered to the main actors in the rice sector. The questionnaire highlighted the details and the charges relating to rice production, processing and marketing. Additional surveys were conducted with experts in the sector and some technical services to collect additional information, data on tradable and non-tradable goods which make possible to inform the PAM.
Data used to develop the PAM, especially the financial and economic prices, were determined for the local rice and imported rice. For the local rice, production costs and prices from input supplies to the marketing of products on local markets were estimated taking into account the costs of processing paddy into milled rice. For the imported rice, CIF, FOB prices and other charges for rice imports have been identified, from the origin of rice to the local markets of the main agro-ecological zones.
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The approach adopted is the PAM (Monke & Pearson, 1989)) which is simple and comprehensive for financial and economic analysis of policy. To do this, it would be necessary to determine the main parameters (Table 1) that can be used to deduce PAM indicators (Table 2). Thus, the analysis of the main indicators can help to formulate better agricultural policies in an emergency context (Coulibaly et al., 1989). It also allows for simulations to predict the impact of a possible policy that could change the price system on the income of producers and society. 
Table 1: Policy Analysis Matrix (source Monke and Pearson 1989)
	
	Revenues
	Costs
	Profit

	
	
	Tradable inputs
	Non-tradable inputs
	

	Private price
	A=Pf*Qf
	B=Pt*Qt
	C=Pn*Qn
	D (1)

	Social Price
	E=Pe*Qe
	F=Pi*Qi
	G=Pd*Qd
	H (2)

	Divergences
	I (3)
	J (4)
	K (5)
	L (6)


A, B and C are the receipts at market prices and constitute the elements of the financial budget.
E, F, G and H are the elements of the economic budget.
I, J, K and L are the differences between financial and economic prices. When (I) is positive, the price of the local product is higher than the economic price of the imported product. On the other hand, when J and K are positive, the inputs are taxed and when they are negative, the inputs are subsidized.
Table 2 : PAM mains indicators
	Indicators
	Values
	Observations /analysis

	DRC= G / (E-F)
	<1
	the system has a comparative advantage, that is, creates a profit in an economy open to international competition

	
	>1
	the economy incurs costs beyond what it earns or saves from producing a specific product

	
	1
	The economy does not lose or win

	BC= ((F + G)) / E
	<1
	The system has a comparative advantage, it is competitive

	NPC= A / E
	>1
	The system receives subsidies. 

	
	Others
	The system is taxed

	EPC=(A-B) / (E-F)
	>1
	the products are overvalued; the producers are encouraged to produce more 

	
	<1
	Products are undervalued


Internal Resource Costs (DRC) is the ratio of internal factors purchased at economic prices (G) to the difference between gross profit and input costs;
Benefit Cost Ratio (BCR) The Benefit Cost Ratio is the ratio of the sum of the financial and economic costs to the gross income;
The Nominal Protection Coefficient (NPC) is the ratio between social income and private income;
The Effective Protection Coefficient (EPC) is the ratio of value added to financial price to value added at economic prices. 
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To facilitate this analysis many assumptions were made:
· The exchange rate used is 655.59 CFA francs for one Euro (€);
· The gross profit margin is 7% of the sales price including all charges (chamber of commerce);
· The retail profit margin is 6% of the sales price including any charges (chamber of commerce);
· Exchangeable goods are goods that can be valued on the basis of international prices, which can be imported or exported (Coulibaly et al., 1989; Diarra, 2003). Agricultural inputs, pesticides, herbicides and most agricultural and rice processing equipment, which are priced at the border, are considered tradable factors. Labor, land and capital, which have border prices, are classified as non-tradable factors;
· Non-tradable goods are goods that are not traded internationally (Coulibaly et al., 1989; Diarra, 2003).
· Land is not often a factor easily sold in the rural market. In state-owned irrigation schemes, plots are allocated to farmers free of charge. These lands are not sold in formal markets. Nevertheless, as part of this work, it has been estimated that the development cost of one hectare of rice was two million CFA francs and it’s depreciated over twenty years.
· Family labor and outside labor were counted in hours worked. The volume of work done by women, the elderly and children are converted to men / day according to international equivalences;
· The pricing of water on irrigated perimeters does not reflect effective price of water. Farmers pay a pro rata royalty to the rice producer cooperative at the end of the rice production season. Nevertheless, producers outside can define easily the costs of pumping. Values have been used to put a tariff that is fairly representative of water costs per irrigated hectare of rice.
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The data was processed and analyzed using Excel. The average data was calculated as part of the determination of tradable and non-tradable costs. These data were used to inform an excel sheet to determine various indicators of the agricultural policy analysis matrix.
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Local rice price has been calculated on the basis of simple evaluation of the real cost of rice production at all local levels. First, the main charges were determined at different levels, on farm and cooperative levels and then the costs of processing (milling) and marketing the milled rice. The main charges of production were deduced by type of cropping system practiced and by agro-ecological zone. Labor is also counted in Man / day in all agro-ecological zones. In addition, the size of the average area exploited by rice producers is small. It varies between 0.3 ha and 0.6 ha. Yields were interesting in hydro-agricultural perimeters (6.5 t/ha) and low (3.5) outside hydro-agricultural perimeters. Numerical details on the characteristics of main factors were calculated (Table 3). In addition to these factors cost, fixed factors were amortized and then their costs were included in the PAM.
Table 3: Main characteristics of rice growing systems
	 
	Area (Ha)
	Seed (Kg)
	Fertilizer (Kg)
	Pesticide
	Yield (Kg)

	
	
	
	Urea
	NPK
	
	

	Gaya 
	0,3
	17,5
	52,8
	56,3
	140,5
	1161

	Gaya Outside AHA
	0,31
	15
	49,3
	50,7
	
	734,7

	Niamey
	0,36
	41,6
	96
	101,6
	110,7
	3016,7

	Niamey Outside AHA
	0,44
	80
	46,3
	39,3
	67,2
	2233,7

	Tillabéry
	0,36
	45,7
	103,8
	119,4
	128,6
	2637,6

	Tillabéry Outside AHA
	0,57
	48,6
	93,2
	93,18
	
	1712,7


The machining loads of rice paddy milled with local firm were used in this work. Previously, the different costs of collecting and transporting paddy rice from cooperative storage warehouses to processing plants have been accounted for. The collection of rice was done by the local firm of rice processing via rice cooperatives. These state structures process rice for resale to wholesalers and retailers.
The marketing charge has been broken down into the cost of transportation from factories to consumers and the margins of wholesalers and retailers. The milled rice is then sold at the same price in all Agro-ecological zones of Niamey and Tillabéry.
These calculations allowed us to distinguish between financial and economic prices. Financial prices are determined from which each operator makes his decision and the economic prices are determined from real costs, without distortion of prices on the market and without taking into account public policies (subsidies, tax, etc.). These prices are directly calculated using an Excel spreadsheet.
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Rice is imported from Asian countries via the port of Cotonou in Benin (Addoh et Ousmane, 2009). It is of several qualities long grain, perfumed, broken at 25% and broken. Broken Rice from Pakistan and India is an important part of imported rice consumed in Niger (25 to 35% of imported rice). It is delivered to the port of Cotonou before being delivered to Niamey and the other big cities of Niger.
The parity price of rice is calculated from the national reference value which is calculated on the basis of the FOB price, to which are added the insurance costs, maritime transport costs, the costs of the port, transport costs from Cotonou to Niamey, financial expenses and unloading costs. Other costs including the customs cost, taxes and margin for wholesalers and retailers (Ministère de l’économie et des finances, 2009; Siddo, 2010; SIMA, 2009) are also added to obtain the parity price.
The parity price was used in a spreadsheet created on Excel to analyze the changes of price. This spreadsheet made it possible to simulate price variations of the main production factors.
[bookmark: _Toc195188003]3.3 Indicators of the PAM
The different results obtained by cropping system and by agro-ecological zone have been grouped together in table 4 which presents the main indicators.
Table 4: Main Indicators of Rice production main area in Niger
	Indicator by zone
	DRC[footnoteRef:1] [1:  Domestique Resources Cost] 

	NPC[footnoteRef:2] [2:  Nominal Protection Coefficient] 

	EPC[footnoteRef:3] [3:  Effective protection coefficient] 

	CP[footnoteRef:4] [4:  Coefficient of Profitability] 


	Gaya AHA
	0.493
	1.171
	1.166
	1.333

	Gaya Outside AHA
	0.647
	1.120
	1.123
	1.384

	Niamey AHA
	0.35
	1.109
	1.122
	1.18

	Niamey Outside AHA
	0.454
	1.135
	1.131
	1.141

	Tillabéry AHA
	0.386
	1.171
	1.155
	1.253

	Tillabéry Outside AHA
	0.433
	1.120
	1.112
	1.200


All cropping systems have a DRC less than one. All systems have comparative advantages in economy open to competition. They create interesting benefits at the international level.
The results are almost identical for all systems. Nevertheless, the production systems in the hydro-agricultural schemes of the Niamey area have more interesting comparative advantages than the other systems and production areas.
All systems have given NPC greater than 1. This means that the economic agents in the rice sector earn significantly more than the revenues generated by the rice sector at the international level. Systems are above the economic realities of the international scale. This situation is synonymous with a strong subsidy of production factors.
In addition, all systems have EPC greater than 1. Product prices are overvalued. There is a transfer of social goods to the economic agents of the rice sector. They benefit from a strong overvaluation of the prices of domestic products, compared to international ones. There is a strong incentive to maintain the rice sector.
The CP is positive and greater than 1, in all rice farming systems. This means that private people receive more benefit than society as a whole.
[bookmark: _Toc195188004]3.4 Sensitivity analysis with respect to price change of imported rice
All production systems are subsidized. Producers receive social incomes which consist of the difference between reference prices and economic prices. The sensitivity curves for the price change for imported rice, that the subsidy rate is much higher than producer support (figure 1 to 8). Only a part of the subsidies goes to producers. The rest goes to other economic agents who already have good profit margins. Local rice is over-valued.
Nevertheless, the subsidy rate is high in collective AHAs in Tillabéry and Gaya agro ecological zones (figure 4, 5, 12 et 13). The subsidy rate becomes zero if the price of imported rice increases by 16% in the case of Tillabéry AHAs while it becomes zero outside the AHA if the price of imported rice increases by only 6%. Producers outside AHA weakly benefit of subsidies to the rice sector local. The difference between the subsidy rate decreases in Niamey agro ecological zone, which recorded respectively, 12% and 11% at the level of AHAs and non-AHAs (figure 5 to 8).
It should also be noted that outside-AHAs in Gaya agro ecological zone (Figure 11 & 12) receive much lower subsidies than other agro ecological zones. It is more interesting to grow rice in large quantities in Gaya agro ecological zone and especially outside AHA if you want to implement a lesser evil solution.
When the subsidy rate is higher than 15%, the share of subsidy rate going to the producer decreases while the overall rate increases. This means that subsidies go to the intermediate economic rice sector agents. If policies wish to encourage producers, the subsidy rate must be less than 15% in most of agro-ecological zones. This is consistent with most food self-sufficiency policies funded by national governments. But if the policy wishes to produce internationally competitive rice, it should not offer subsidies to rice producers, since locally produced rice becomes more expensive than imported rice.
In the current context, rice growing systems in Niger do not have comparative advantages at the international level. International rice prices should increase substantially up to 15% of current parity prices. In this case the producers contribute to the economic and social development of their area.
	
Figure 1 : Subsidy Tillabéry outside AHA
	
Figure 2 Transfer of income Tillabéry outside of AHA

	
Figure 3 : Subsidy Tillabéry AHA
	
Figure 4 : Transfer of income Tillabéry AHA



	
Figure 5 : Subsidy Niamey outside AHA
	
Figure 6: Transfer of income, Niamey outside AHA

	
Figure 7:  Subsidy Niamey AHA
	
Figure 8: Transfer of income, Niamey AHA



	Figure 9 : Subsidy Gaya AHA
	Figure 10 : Transfer of income, Gaya AHA

	
Figure 11 : Subsidy Gaya outside AHA
	
Figure 12 : Transfer of income, Gaya outside of AHA


[bookmark: _Toc195188005]Conclusion 
Rice farming systems in and outside the hydro-agricultural perimeters have an interesting DRC because they receive relatively large budgetary support from government agricultural policies. Many of the initial investments in land development and agricultural inputs are subsidized. This facilitates the development of thousands of hectares, but these costs are not often considered in the computation of operating accounts. These systems are replicable only if subsidies are offered to producers. Nevertheless, they achieve policy objectives relative to job creation. The development of low-lying flood plains allows the creation of thousands of permanent and temporary jobs in areas where rainfall is practically low and unreliable. They also help to meet the political objectives who aim to alleviate poverty and food insecurity. The possibility of double-growing rice with high yields of 6 tons / ha makes it possible to increase households’ cereal supplies. It is a guarantee for thousands of households who rely directly or indirectly from the rice cultivation on hydro-agricultural perimeters. In recent years, they have helped thousands of pastoralists by producing thousands of tons of rice residue to feed their animals during the lean season. 
However, they do not offer comparative advantages at the international level in a competitive economy. There is a transfer of income from the company to the private sector. Nevertheless, the simulations show that these systems can become attractive when the costs of imported rice increase and reach 16% of the current price of parity. Thus, there will be no transfer of income from society to producers and vice versa. Beyond this point, rice production in Niger will be interesting and will have a comparative advantage at the international level. There will be income transfers from rice growers to the social sector. Social benefits are thus created. 
Yield of paddy rice in the hydro-agricultural perimeters was low (5.5 t / ha) compared to the yield potential of most varieties grown in Niger (8 t / ha). Yields were too low (3.5 t / ha) outside the outside the hydro-agricultural perimeters. Low yields have a negative impact on the competitiveness of local rice. The state of Niger needs to provide timely support to rice producer on production techniques and access to inputs in order to improve the productivity of local rice and then the competiveness of the sector. 
Various sensitivity analyzes are feasible but it has been explicitly decided on the case; rice prices variation at the international level effect. It is desirable that future research take into account other parameters like subsidies rate to establish full sensitivity analyzes. 
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Taux de subvention



trnsfert	-20%	-16%	Base	16%	20%	29%	127703.62608539258	115403.62608539264	57703.626085392694	3.6260853926942218	-12296.373914607306	-42296.373914607306	Variation des prix du riz
Montant

taux subve	-10%	-5%	base	5%	10%	6.2514769261703032E-2	1.8426333483968018E-2	-2.2149027037025586E-2	-5.9615119856694897E-2	-9.4316149114490461E-2	Equi produc	-10%	-5%	base	5%	10%	5.8447788149963563E-2	1.7973378916590455E-2	-2.2501030316782786E-2	-6.2975439550155887E-2	-0.103449848783529	Variation des prix du riz
Taux subvention


.
Transfert	-10%	-5%	base	5%	10%	25559.998770811915	7859.9987708119152	-9840.001229188143	-27540.001229188143	-45240.001229188143	Variation of ric e price
Montatnt 

taux sub	-12%	-6	base	6%	12%	0.16484325588183976	0.10417090615069034	4.9506042582978881E-2	-1.4943178090276107E-6	-4.5048674666616856E-2	equi prod	-12%	-6	base	6%	12%	0.14069987529148531	9.3799421624787702E-2	4.6898967958089746E-2	-1.4857086077461515E-6	-4.6901939375305471E-2	Variation of rice price %
Taux subvention

Transfer	-12%	-6	base	6%	12%	68429.277426747605	45619.277426747634	22809.277426747532	-0.72257325235113978	-22810.722573252351	Variation of rice price %
Revenus transféré
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