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Executive Preview

The dried fruits agribusiness chain has shown widespread changes in the Brazilian market. This type of product fits into a market niche which is growing and consolidating, suited to the consumer profile that looks for greater added value products when compared to the purchase of fresh fruits, offering advantages such as, convenience during use, total utilization of the product, and a longer storage time. Dried fruits also offer advantages to the producers, because they offer added product value, elimination and better use of the losses at harvest times, use of fruits which are not suitable for export, as well as obtaining stable prices throughout the year. The market for these foods grew, because of the dried tomato, and they are gaining strength in the market now with Brazilian tropical fruits such as papaya, banana, pineapple, persimmon, apple, mango, demonstrating that the dried fruit market offers a great potential and is under explored by entrepreneurs in Brazil. Conservation by dehydration has shown to be a good alternative in preserving the intrinsic qualities of the fruits and avoids the use of chemical additives, meeting the current preferences of the consumers. The processing of dried fruits is complex and requires a widespread knowledge of the raw material used and the final product. Brazil is starting this drying activity on a large scale and because of this the availability of economic figures and technical data is very limited. However, with this study, it was possible to verify the benefits of drying and dehydrating of fruits, besides being a need for the Brazilian market, as the large food processing companies need dried fruits to use as production supplies. The growth perspectives for this market are big and, to enable the small entrepreneur to remain active in this the area, however more competitively it is necessary to invest in the quality improvement and the standardization of their products.  The grape drying in the sun has also been demonstrated as advantageous, because it has a low labor requirements, it doesn't need a lot of preparation, it doesn't incur expenses with electrical energy because the fruit is dried in the sun, besides presenting a very large market, as this product is not produced of in Brazil. In spite of the difficulties that are shown, the dried fruits market is expanding. This is due to the interest and involvement of all of the participative members of the productive chain, because research institutions are determined to offer new dehydration technologies, the wholesale and retail chains are showing a great interest in this type of product, the producers see in the product as a possibility of guarantee of selling all their production and the consumers are attracted because of the advantages and benefits that the product offers.
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1. PENSA and CODEVASF
CODEVASF acts in the States of Alagoas, Bahia, Minas Gerais, Pernambuco, Sergipe, amounting to 640,000 km² of the Valley, in the mid, sub-mid and low regions of the São Francisco River.  In accordance with the Law # 9.954, of January 6, 2000, CODEVASF also started to be active in the Valley of the Parnaíba River, in an area of 340,000 km², covering the States of Maranhão and Piauí.
PENSA (Agribusiness Intelligence Center) is an organization consisting of lecturers and researchers of the departments of Economy and Administration of FEA-USP (São Paulo and Ribeirão Preto). It aims to research into Brazilian agribusiness. 

PENSA was invited to study the feasibility of implementing complete agribusiness systems in the area where CODEVASF is active. The study was performed for pineapples, apiculture, aviculture, bananas, bioenergy, goats and sheep, dried fruit, oranges, lemons, pisciculture and semi-processed vegetables. 

The objective of the project is to attract companies from the food and fibers sectors well placed in domestic and foreign markets to have in our producers from irrigated public areas one of their sources of supply. For this we have established the Integrated Sustainable Business Project. In the “P” of Projects analyses which are technically, economically and financially feasible are developed for candidate companies. In the “I” of Integration, private mechanisms of contracts and relationships between agro-industries and small producers are suggested. In the “N” of Negócios (Business), interesting rates of return for the base agro-industries are calculated as well as the necessary revenue of interest to the small family producer and, finally, in the “S” of Sustainable, the sustainability, in its social, environmental and economic aspects must be obvious.

The objectives, as stated by the company, are the “generation of jobs and revenue, the reduction of the migratory flows of the economic and social effects of frequent droughts and floods, as well as the preservation of the natural resources of the São Francisco and Parnaíba Rivers, aiming to improve the quality of life of the inhabitants of these regions”. For this, the administration of CODEVASF is regionalized and divided into 7 superintendencies, called regional superintendencies, which act in the mid, sub-mid and low regions of the São Francisco River. In the mid São Francisco the regional  superintendencies of Montes Claros (MG) (1st Regional Superintendency) and of Bom Jesus da Lapa (BA) (2nd Regional Superintendency) are located. In Montes Claros local productive arrangements were installed in apiculture, goat-sheep husbandry and pisciculture, with the productive emphasis being in the Jaíba project with irrigated fruitculture, mainly of banana, mango and lemon. In Bom Jesus da Lapa, the outstanding projects of irrigation are Baixio do Irecê, Barreiras do Norte and Barreiras do Sul, Estreito and Formoso. In these areas the highlight is the irrigated fruitculture by means of banana and mango cultivation as well as the production of grain in Barreiras do Norte. Besides this, the region is strongly developing the aptitude for bioenergy by means of ethanol and biodiesel.

In the submid region of the Valley of the São Francisco River the regional superintendencies of Petrolina (PE) (3rd Regional Superintendency) and Juazeiro (BA) (6th Regional Superintendency) are located. The irrigated fruitculture is very developed in this region, particularly for the mango, grape and coconut. In the region of the low São Francisco there are the regional superintendencies of Aracaju (SE) (4th Regional Superintendency) and Penedo (AL) (5th Regional Superintendency). Due to the conditions of a flat topography, low altitude and abundant hydric resources, the region has greatly developed riceculture and is developing its vocation for pisciculture in dug tanks, producing tambaquis and tilápias for the regional market. Finally, in the region of the Valley of the Parnaíba River CODEVASF acts by means of the regional  superintendency of Teresina (PI) (7th Regional Superintendency). In this area the focus is on dealing with the semi-arid region, in order to reinvigorate  the fauna and the flora and develop apiculture and goat raising as sustainable economic activities.  

2. Features and Competitiveness of the Valley of the São Francisco and Parnaíba Rivers

The Valley of the São Francisco River occupies an area of about 640 thousand km2, of which 36.8% are located in Minas Gerais, 0.7% in Goiás and Distrito Federal, and the remaining 62.5% are in the states of Bahia, Pernambuco, Sergipe and Alagoas. The Valley of the Parnaíba River is inserted in the Northeast of Brazil covering a total area of approximately 330 thousand km², of which 75.73% are in Piauí, 19.02% in Maranhão, 4.35% in Ceará.



Figure 1: Localization of the Valley of the São Francisco and Parnaíba Rivers

Source: CODEVASF (2007).

The population
 of the Area of Petrolina and Juazeiro
 is approximately 570 thousand inhabitants, 68% living in the urban area and 32% in the rural area. Of the resident population, 86% have access to electricity
, 57% to piped water and 85% have garbage collection. 

Table 1: Summary of the socioeconomic data.

	MUNICIPALITY
	STATE
	POPULATION
	GDP PER CAPITA (IN R$ 1.00)

	PETROLINA
	PE
	218,538
	5,668

	LAGOA GRANDE
	PE
	19,137
	5,936

	SANTAMARIA DA BOA VISTA
	PE
	36,914
	5,043

	OROCÓ
	PE
	10,825
	6,279

	JUAZEIRO
	BA
	174,567
	4,347

	SOBRADINHO
	BA
	21,325
	13,337

	CASA NOVA
	BA
	55,730
	2,382

	CURAÇÁ
	BA
	28,841
	3,196


Source: IBGE (2008)
As regards education, the rate of alphabetization is 74%, the life expectancy is 65 years and the infant death rate is 4.9%. In the region, there are approximately 37 thousand students in high school and 7,000 in higher education. The GDP of the region is about R$ 3 billion and the GDP per capita is approximately R$ 6,500.00.

The Area of Petrolina and Juazeiro is located in the latitude 8 ºS at an average altitude of 365 meters. The climate is semi-arid (hot and dry) with monthly precipitation of 44 mm concentrated in the first semester, the insolation is 3,000 hours/year with 300 days of sun per year. Thus, the monthly average temperature is 26ºC, with relative air humidity of 67% and an average month evaporation of 7.5mm.

The soils of the area are plain with slight slopes which are at least  90 cm deep. In the Pontal project, the soils can be Podzolic or Latosoils. In the Salitre project, the soils have poorly developed profiles with the predominance of Cambisoils and Vertisoils.

Some soils of the region of Petrolina and Juazeiro shall require the implementation of an underground drainage system, in order to avoid the flooding of the soil in periods of heavy rain, reducing the risks of salinization of irrigated soils in semi-humid and semi-arid areas. 

In recent years the fruitculture of the Valley of the São Francisco River has grown enormously. The planted area is approximately 100 thousand hectares, including the private areas and those of CODEVASF, with this activity having grown at an average of 9 thousand hectares per year over the last three years.

Table 2: Profile of the fruitculture production in the area of Petrolina and Juazeiro.

	PERMANENT CULTURE

	PERMANENT CULTURE
	PRODUCTION

(tons)
	AREA

(hectares)

	Mango
	224,000
	13,256

	Banana
	186,060
	9,083

	Grape
	51,560
	4,363

	Coconut of Bahia
	129,597
	3,964

	Guava
	77,660
	3,788

	Papaya
	10,459
	521

	Lemon
	793
	101

	Passion Fruit
	3,859
	627

	Avocado
	96
	8

	Orange
	60
	10


Source: Valexport (2007) and IBGE (2008)

As a reference, the land cost in the region of Petrolina and Juazeiro varies as per the geographical localization, the quality (natural fertility) of the soil and the condition of the lot. Lots with the bare earth, i.e. without investments in equipment of irrigation and without cultivation installed, vary between R$ 1,000.00 and R$ 10,000.00 / ha. 

Table 3: Data for Analysis of Investment in the Region of Petrolina and Juazeiro

	Item
	Man-day (field)
	Bare Earth
	Water*

	Value
	R$ 20.00
	Between R$ 1,000.00 and R$ 10,000.00 / ha.
	R$ 71,42  / ha / year plus R$ 0.055 / m3


Source: Elaborated by PENSA.*Estimate. Water price differs among the projects.

The water cost is composed of two variables commonly called k1 and k2, the first one referring to the amortization of the public investment in infrastructure and the second one referring to the cost of the consumed water. For the region of Petrolina and Juazeiro, according to CODEVASF, the average cost of K1 was R$ 71.42/ha and of k2 (charged in R$/ m3) was R$ 0.021 (without pressurization) and R$ 0.055 (pressurized). 

The main logistic options are the roads, sea ports and airports. There is also the option for railroad and hydrovia transportation. For the road transportation there are roads allowing a good interconnection. The hydrovia transportation allows the grain production of the west of Bahia to flow to the ports of Petrolina and Juazeiro. The hydrovia links more than 1,300 km, from Pirapora – MG to Santa Maria da Boa Vista (PE). As a reference the Valley of the São Francisco River is navigable for more than 100 km going downstream from Petrolina and Juazeiro.

Table 4: Cost and distance of the road transportation from the area of Petrolina and Juazeiro.

	PORT
	Salvador
	Fortaleza
	Recife
	Rio de Janeiro
	São Paulo

	DISTANCE (km)
	511
	878
	721
	1,928
	2,241

	FREIGHT R$/t
	Conventional
	47
	64
	65
	160
	186

	
	Cooled
	56
	77
	78
	192
	223


Source: Elaborated by PENSA
In the case of sea transportation, the largest ports of the Northeast region are located in Salvador, Fortaleza, Recife, São Luis and Natal. The distances are shown in the table below.

Table 5: Distance from the area of Petrolina and Juazeiro to the main ports of the Northeast.

	PORT
	Salvador
	Pecém (Fortaleza)
	Recife
	São Luis
	Natal

	DISTANCE
	570 km
	900 km
	715 km
	1200 km
	850 km


Source: Elaborated by PENSA
An option is the “Ferrovia Centro-Atlântica” which links Petrolina to the Port of Salvador (570 km). There is the project (PPP) of linking the “Transnordestina” to Juazeiro, which will allow access to the ports of the towns of Maceió, Recife, João Pessoa, Natal, Fortaleza and São Luís, which will reduce the use of the port of Salvador (estimate of construction in 1 year after the project approval).  

The International Airport of Petrolina has a runway which allows virtually any cargo plane to operate, and due to its localization allows direct  flights to the USA and EUROPE, reducing the freight cost. It has the structure to receive 100 thousand boxes of fruit with an acclimatized environment, among other structures enabling perishable food to be exported.

3. Cases of Companies of the Region

 The aim of this topic is to present some companies of the region in order to show successful cases in the Valley of São Francisco and Parnaíba Rivers. Cases of representative companies of the region help to analyze the competitiveness of the region, showing the necessary business guidance of small, medium-sized and large producers. 

Located near Petrolina and Juazeiro, the company Suemi Special Fruit is an example of production and exportation of fruit. Having started as a company with 12 hectares of production, today it has more than 500 hectares for fruit production with exportation to the different countries and use of certificates of European retailers and agents of the USDA. The company has an excellent packing house structure, employing directly more than 1000 employees and using its own brand in the foreign market. Its differentials have been quality control and the capacity of international commercial management. 

The Company Amacoco is installed in the region of Petrolina in order to use the local production of coconuts for coconut water. Today it purchases coconuts from different independent producers in approximately 800 hectares and has also invested in its own areas of production. The great challenge of this company has been to build a stable supply network, as it has an excellent workflow of production and management of products. The coconut water has been well accepted in the segments of isotonic drinks besides having been successful in areas of food service chains. The productive capacity of the unit in Petrolina is approximately 70 thousand liters of coconut water per day.

Agrovale is a sugarcane mill in order to produce sugar, alcohol and the co-generation of power. Its production occurs in approximately 20 thousand ha, with approximately 1.5 million tons of sugarcane being ground per harvest. The plantation is fully irrigated attaining a productivity that exceeds 110 tons per hectare. The production in the semi-arid area of Brazil is exceptional for the different handling in an irrigated production. The plant is installed in a project of CODEVASF called Tourão in the town of Juazeiro in Bahia. All its production goes to supply the state of Bahia. 

Biofábrica Moscamed acts in the integrated system of controlling the “mosca da fruta”, so important for the certification of the exporters of the region. Moscamed will evolve more activities of sanitary defense of the region of Petrolina and Juazeiro which are naturally isolated in the midst of the scrub savanna and with few means of access, contributing with the control of the movement of cargoes and people and constituting an important source of comparative advantage of the region, in these times of great concern with the quality of food, traceability and certification.

An important organization in terms of coordinating the sector is the Valexport Association of Producers and Exporters of Fruit and Vegetable  Growers and Derivatives of the Valley of the São Francisco River. Currently approximately 50 producers and exporters are associates of Valexport, which represents approximately 70% of the production and 80% of the exportation of the  production of the region. The action scope of the organization is related to actions of common interest in national and international communication, quality and efficiency of processes in the existing productive chains. This factor is of extreme importance because it increases the possibility of coordinated actions and market intelligence. 

One of the fundamental organizations for the development of the semi-arid Brazilian area is Embrapa Semi-Árido. Created in 1975, Embrapa Semi-Árido aims to make feasible, technological, competitive and sustainable solutions for the agribusiness in the semi-arid region of the country to the benefit of society. One of the essential projects of Embrapa is the culture diversification necessary to the region. Cultures such as olive trees, peaches, citric fruits, cocoa, and pears, among various others are tested and adapted. Today Embrapa is a reference in the region as a center of research and support for the producers. 

Another company installed in the Valley of the São Francisco River which draws one’s attention for its market success and projection for the region is Vinibrasil. Creator of the project “Nova Latitude, Nova Atitude” the company has, together with the other winegrowers in the region, helped to build the brand of the Valley of the São Francisco River. Originated in Portugal, the company has tested and developed the varieties in the region, on its own farm of approximately 200 hectares and projection of growth. Some of the brands which Brazil and the world have known and appreciated are the Rio Sol and the Adega do Brasil. 

A cooperative which brings a representative example of the insertion of the small producer in agribusiness is Pindorama, located in the region of the Low São Francisco, in the town of Coruripe (AL). The model created by Berthlet, a French Swiss who in 1956 brought the model with the mission of settling families on lots in the model of farmhands with the production concerned with the cooperative system inserted exclusively in the production of sugar and alcohol, derived from coconut, passion fruit and Barbados cherry, besides dairy products. The model is special as it allows the sustainable inclusion of small producers and worthy of note because it has managed to achieve this with the cultivation of sugarcane. 

4. SAG (Agri-food System) analysis and Attractiveness of the Valley of the São Francisco and Parnaíba Rivers 

4.1 Agribusiness System of Dried Fruit

The dried fruits agribusiness chain is offering many widespread changes in the Brazilian market, because it is a product that fits into a market niche that is expanding. The dried fruits offer high added value when compared to the fresh fruits, offering advantages such as the convenience and complete use of the product. Dried fruits also offer advantages to the producers, as they provide the addition of value to the product, making possible the elimination of losses at harvest times and the use of fruits which are not suitable for export.

This sales format for fruit is quite widespread in developed countries, however in Brazil, because of the high demand for fresh fruits and the absence of a structured agribusiness chains, causes the consumption to be quite low. It is believed that the main resistance to purchasing these products is the price, which is comparatively higher that the fresh equivalent and the poor presence of the product at the point of sale.  

 Figure 2 shows the structuring of the productive chain for dried fruits and the agents are involved in the process. With this system, it is important to highlight the importance that is given to the final consumer as an energizing agent for the production chain. The structure of the chain uses the basic principal that the process of economic development of a product offers, more and more, interdependence between other productive segments in the economy. Therefore, agribusiness cannot be approached without regard to the other components responsible for the production activities related to, transformation, distribution and consumption of foods and raw materials.
Figure 2: SAG Components of dried fruits.  
Source: Elaborated by PENSA
T1 - Acquisition of the raw material (fruits) for the processing industries. The acquisition of raw material from the Valley of the São Francisco River offers many benefits such as the variety of fruits, low price and seasonal variations.

T2 - Acquisition of equipment, machines and packaging for the processing industry. The equipment plays a crucial role in the final product quality and in the expenses of the company with energy. The packaging, which guarantees a greater durability and preservation of the product, also acts as a relevant factor in the perception of the product and the purchasing decision by the consumer.

T3 - Through contacts with engineers at ITAL, it was possible to evaluate amongst all of the supplies and support necessary for the setting up of an industry, the principal point to attract investors is the financing banks that play crucial role in the opening of a small and medium sized agribusinesses. This financing (credit supplied by the Government) offers financial support to the programs and projects, leveraging sections of the agribusiness, offering viable and attractive ways of payment. They can finance, lend, reduce interest rates, subsidize and guarantee the producer in the state, help with the acquisition of machines and equipment, as well as the civil works for involved in the construction of the agribusinesses.

T4 - Supermarkets, markets, are retail companies that sell products and services to consumers. The retail segment can be defined as the item that makes available the sale and the exhibition of the product to the consumer.

T5 - The industries, the great retails chains and the institutions are models of wholesale sales where the dried fruits agribusiness can act. The main objective of the wholesaler is to supply the product to the retailer and industries that offer alimentation services. 

T6 – The consumer can acquire dried fruits as snacks, individually packed, in bulk, from municipal markets, or as supplies of an industrial product such as cakes, panettones, cookies. 
Nowadays, the dried fruits agribusiness chain is seen as an assortment of organizations, resources, laws and institutions, involving the acquisition of inputs, raw material production, processing and distribution of the final product, made up by the following sections:

4.1.1 Rural Production

This includes the agricultural production of the fruits, the supplies and the institutions involved in the sector. The services of support to the production of the raw material are related to the infrastructure of credits, research and inputs destined for the production of seeds, fruit seedlings, pesticides, fertilizers. An important support system for rural production is technical support, once this promotes the production of quality raw materials. The quality of the raw material is directly related to the performance of the industrial processes, essential for achieving satisfactory revenues, as well as the quality of the final product. In this context, the knowledge and the association of the parameters that evaluate the quality, as well as the reflexes provoked during the industrial processing, become fundamental especially in the areas where agricultural activity is competitive.  

4.1.2 Supplies used in processing

The inputs used the processing of dried fruits mainly refer to the equipment and the packaging of the final product. Although the selection part, skinning and cutting, in other words, most of the operations, are manual, it is crucial that the equipment that is used is supplied by reliable companies, because the quality of the dried fruit is greatly influenced by the standardization of size, coloration and homogenization of the drying. The drying equipment can be classified in accordance with the flow of production (continuous or intermittent), the pressure that is used (atmospheric or vacuum), heating method (direct or indirect), supply of heat (convection, conduction, radiation or dielectric), and the choice of this equipment is related to the production capacity and the type of raw material that is to be processed.

The quality of dried and dehydrated fruits alters with the time of storage due to several chemical and enzymatic reactions, but, when wrapped, they can offer a longer shelf life. Another advantage offered by the packaging is a barrier that is provided between the product and oxygen, because when these enter in contact they cause the oxidation of the vitamins and pigments, such as carotenoid, causing the discoloration of the fruits. Packaging also avoids an increase in humidity that can result in alterations to the texture (softening or gathering), help oxidation, enzymatic darkening and, in extreme cases, microbiologic growths.

4.1.3 The Dehydration Industry

The dehydration processing of fruits is, concisely, almost totally, the removal of water from the ripe fruit, being whole or in pieces. The operations, used in the dehydration of fruits, include the preliminary stages of processing, washing, sanitation, skinning, cutting, bleaching and sulphuration, that contribute to improve the presentation and the quality, as well as the flavor and the aroma of the fruits, favoring the preservation of vitamins and the increase in the useful life of the final product. It is necessary to strictly control the conditions of the temperature, humidity and air flow, in order to provide a product with a satisfactory final quality. The fruit processing industry operates with all fruits, with some considerations relating to each one of them (mainly selection and skinning), but basically the production stages are the same, offering a production variant, in accordance with the seasons products (seasonality).

It is important for the industry to strictly follows the norms of the health authorities, as well as the quality control norms for production. Such as the APPCC: (Analysis of Dangers and Critical Control Points). Besides this, the health authorities demand the regulation of health and safety at work for employees, inspecting the working conditions, hygiene and safety equipment. The following of these norms offers a larger guarantee in the sale of these products to big companies, when they request rigorous demands for the purchase of raw materials, in order to assure the quality of the final product. 

For industries that don't have their own research centers, a good alternative is a partnership with institutions in the food processing area such as the Brazilian Enterprise for Agricultural Research (EMBRAPA) Foods, Institute of Foods Technology of (ITAL). Those partnerships assure the solving of technical problem that happen during the processing, besides assuring agreements with the laboratories of these institutions, in order to verify the microbiologic quality of the processed product and of the water used in the process.

4.1.4 Distribution Sector

Dried fruits offer a high variety of options in the consumer market. They can be sold in bulk to the municipal markets, in individual packages in hypermarkets and convenience stores, and they serve as raw materials for the production of industrialized foods. In accordance with research that has been carried out, the sale of dried fruits in the large retail chains is concentrated on supermarket ‘isles’ shelves, inside the vegetables and fresh fruits departments of the supermarket, while in the small retail stores, the sale of dried fruits usually is limited to raisins and currents. The sale of these products in the retail area is done with the help of individual packages (approximately 30g in a pack) with bright colors and descriptions such as: natural, sugar free, source of fibers, healthy, etc.  

The wholesale market for this type of product is carried out through the direct sale of dried fruits to the food industries that use these fruits as raw materials in the production of cereal bars, breakfast cereals, cakes, panettones. Another way of selling to the wholesale sector is through the municipal markets where dried fruits are sold in bulk or in packages of 20 kg.
4.2 Drying grapes in the Sun

An alternative investment would be drying grapes in the sun, as this fruit offers a better adaptation to this type of drying.  The production of raisins is carried out through a process of drying the fruit in the sun, as the dehydration process, it has the main objective of the conservation by the reduction of the activity of water. To reduce the resistance of the skin, and speeding up the drying process, an optional stage can be carried out, that consists of the immersion of the fruit by immersing them in a boiling solution of 0,2-0,3% sodium hydroxide for a few seconds (if this stage is not carried out, the drying period take a longertime, without any  damage to the quality), and, then washing in cold water before drying in the sun. The advantage of this type processing is the low production cost, as there is a need for a small amount of labor, it doesn't need a lot of handling and it doesn't use electrical energy.  

The processing of grapes offers the way of using production surpluses, besides retaining and adding value to the product. The raisin is a product that is simple to process, it is stored in ambient conditions, it can be produced under a handicraft or semi-handicraft manufacturing scale and it doesn't have a great initial or processing investment. The SAG of the raisin is elucidated  in the outline of figure 3.   

Figure 3: SAG of Sun dried grapes

Source: Elaborated by PENSA
T1: The grape drying is done by exposing them to the sun, under brown paper, care with insects stones and low levels of sunlight is necessary. The grapes used for drying can be those discarded by exporters and also those become unfastened from the stalk during cropping and transport.

T2: The preparation of the grapes is nothing more than the removal of the stalks, washing, fast drying and immersion in oil.

T3: The sales channels for dry grapes can be in bulk in municipal markets, as a supply for the baking industries, or in smaller packs for sale in supermarkets.

4.2.1 Processing Industry

The processing of dried grapes is based on the removal of the stalk (manually or automated), washing them in order to remove dirt that might have come into contact during exposure to the sun, fast drying of the grapes using centrifuges or hot air, aiming for non re-hydration and finally the immersion of the grapes in oil. The use of oil is to avoid that the grapes stick together during storage.  

4.2.2 Distribution sector for raisins

Raisins offer a large market potential still to be explored, because the Brazilian market is supplied by imported products. The annual importation of raisins, according to entrepreneurs, is around 5000 tons a year, being used mainly as raw materials in the baking industries.    

4.3 Market

The change in the eating habits of consumer's throughout the world is caused mainly because of the proof of the benefits that healthy eating brings to our health and the quality of life. With the larger presence of women in the job market, the number of meals eaten away from home increases as also does the need for practical and fast meals at home (ALVES, 2000). The consumers and producers interest in this product type is growing and it tends to consolidate in the short term, dried fruits provide advantages to the producer by adding value to his product, to eliminate losses from the harvests and to obtain stable prices throughout the year. Through this new demand for natural products, the global consumption for dried fruit has increased significantly over the recent years, as it can be seen in the graph in Fig. 4. Note that in 2003 the total world exports were 297,227.00 tons, and in 2004 the value increased to 376,532.00, an increase of approximately 27% in the world export of dried fruits.  


[image: image2]
Figure 4: World export of dried fruits.

Source: Elaborated by PENSA based on FAO data (2007).

Brazil still shows a small share in the export of dried fruits, having an annual production of 38 million tons of fresh fruit. The world value of exported dried fruits in 2004, according to the FAO (Food and Agriculture Organization), is estimated at 376,532.00 tons, while the Brazilian exports did not reach 30 tons. The main exporter was China with 8.5% of the production, the equivalent of more than 31.000 tons (Table 6), followed by Afghanistan (3.4%), Spain (2.9%), Indonesia (2.8), Germany (2.4) and India (2.3).

Table 6. Export of dehydrated fruits in tons.

	Countries
	Export (t)
	%

	China
	31,854.00
	8.5

	Afghanistan
	12,686.00
	3.4

	Spain
	10,994.00
	2.9

	Indonesia
	10,590.00
	2.8

	Germany
	8,867.00
	2.4

	India
	8,767.00
	2.3

	Total
	376,532.00
	100


Source: Elaborated by PENSA based on FAO data (2007).
The development of Brazilian exports in tons, according to data from the FAO from 2000 to 2004 can be seen in the graph in figure 5. It can be seen that during this period, the value of Brazilian exports of dried fruits suffered a very intense oscillation, giving margins for the interpretation that the Brazilian dried fruits market is badly structured.
Figure 5: Development of Brazilian exports of dried fruits - in tons

Source: Elaborated by PENSA based on FAO data (2007).

One of the causes of this poor Brazilian performance in the dried fruits market could have originated from the absence of a large sized agribusinesses that operates in that sector, in other words, the Brazilian market is still supplied by imported dried fruits or with low quality products that are produced by cottage industries.
4.4 Attractiveness of VSF in the Dehydrated Fruit and Raisin Chain

The analysis of the dried fruits chain indicates a good degree of attractiveness in the implantation of dehydration companies in the pole at the Valley of the São Francisco River (VSF), as this offers fiscal attractions, lines of financing, ample supply of raw materials and labor, an adequate infrastructure, state support, support with research and the potential for expansion. The production of dried and dehydrated fruits on an industrial scale is practically inexistent in the country, offering a large growth potential, as the product is adapted to the eating habits of Brazilians and of many countries, where there has been considerable changes over the last decades, mainly in what is referred to products that are ready to be eaten and having healthy characteristics.

The Valley of the São Francisco River is one of the largest producers of fruits in the country, providing a very big demand for raw materials during the whole year which favors the supply of fruits to the drying industries. Another interesting point is the great variety of tropical fruits that are available, providing a variation in the production according to the seasonal variation of each fruit, in other words, the fruits that are used are in season (low cost) to dehydrate obtaining cheaper products, without affecting the quality.  

Another point of momentousness importance to the VSF is the high rate of exported fruits. For these to be exported, they are classified, where many of them end up being discarded because they don’t have the correct shape, size, weight and color within an established standard, however these are good quality organoleptic fruits, that can be used in the dehydration processing, therefore reducing possible losses. These fruits can be sold at lower prices to the dehydration industries, resulting in the lowering of the cost of the final product. Dried fruits result in products of higher added value, providing larger revenues than the selling of fresh fruit. In accordance with the researchers at ITAL, the dried fruits are not restricted to human feeding, many of these fruits (mainly fruits in harvest) can be sold for use in crafts, for instance.
Brazil still doesn't have its own production of raisins, it comes from Chile, Argentina, Greece and California. The consumption of raisins in the country is very intense, as Brazil has the world’s largest panettone production of, in other words, one of the raw materials that is used in the production of that product are raisins. The lack of this product in the Brazilian market influences directly on the capacity of these companies to produce the panettones. One of the problems with the acquisition of imported dried fruits is the large dependence on customs, airports, ports, and possible upsets caused by strikes in this area.   

However, a great concentration of companies producing grapes can be seen using high technology and infrastructure, in the Petrolina and Juazeiro axis, showing that the place is ideal for the implantation of the sun dried grapes. Besides these big companies, there is a large number of smaller producers making up the CODEVASF project that could act as cooperatives in the production and drying of the grapes.

VSF has a highway system which can be used for the transport of equipment from one state to another without bigger problems. The implantation of dehydration companies would provide the producers in the area with a guarantee of selling their production. These producers can draw up contracts with companies that will assure the purchase of all the production, resulting in raw material guarantees for that company. This link could be strengthened by subsidies from investment banks that would have the intention of supplying the needs of the company and the producer. In the state of São Paulo several fruit processors and dehydration companies were set up with specific financing that can also be provided in the VSF. The implantation of dehydration companies is important to supply the producers with a guarantee of selling their production. As the adaptations to the quality standards of ANVISA become the same as those in the international market (Food Code), the product can be sold both in the domestic market as well as overseas without any need for adaptation.

4.4.1 Benchmarking


The investment advantage in dried fruits in the region of the Valley of the São Francisco River, compared to other states, is in relation to the costs of the raw material, as the fruits produced in the Valley represent a lower price, a higher quality, besides the region that offers a wide range of raw materials, allowing for a mix of dry products.


From the graph in figure 6, it can be seen that, in spite of the price per ton of the grape does not vary a lot between the states of São Paulo and Pernambuco, the price of the mango is much cheaper in the Valley


[image: image3]
Figure 6: Variation of the raw material prices (Agrianual, 2007)

Source: Elaborated by PENSA
Another advantage that exists in the valley region is the large amount of seedless grapes. These grapes are mainly used for the production of raisins, because they don't need to be processed for the removal of the seeds, reducing costs with an improvement in the product.
5. Investment Opportunity 

For investments in the Dried fruits Chain, the Valley of the São Francisco River has a large competitive advantage with the establishment of Private-Public Partnerships (PPP's), the price of the raw material and the intense amount of solar energy, as this is the source used for drying the fruits. The production of dried and dehydrated fruits on an industrial scale is practically inexistent in the country, offering a large growth potential, as the product is adapted to the eating habits of Brazilians and of many countries, where there has been considerable changes over the last decades, mainly in what is referred to products that are ready to be eaten and having healthy characteristics.

The method used to characterize the viability of the installation of a production unit was sustained by the search for secondary data and in contacts with producing companies, technicians from the dehydration area, raw material companies, consultancy companies active in the elaboration of industrial plants, research organs, and others.
5.1 Models of the Proposed Business

5.1.1 Model 1 - Producing of the Northeast


In this model focus was on producer in the area of the Valley who wants to diversify his market and to discover a way to take advantage of the discarded export fruits. By the drying of fruits, these producers can provide an increase in revenue, because the dried fruits are high added value products. The advantage of the producers is their superior knowledge in relation to the production, the fruits and the selling.


Advantages:

· Knowledge of the local and export market;

· Possibility of adding value to the product;

· Use of fruits that do not comply to the export standard;

· Use of the excess production during the harvest period;
· Low cost of raw material;
· Demanding market for the product;
Challenges:
· Need for investment in Know how;

· Need for Investment in the construction of an agribusiness;
5.1.2 Model 2 - Cooperativism

The union of producers of different varieties of fruits could provide the guarantee of raw materials selling for the agribusinesses, or even providing an increase in revenue of those producers through thefruit drying and, consequently, an added value to the product.


Advantages:
· Added value to the product;

· Knowledge of the area and the production of fruits;

· Use of the excess production during the harvest;

· Use of fruits not up to export standards;
Challenges:

· Need for Initial capital;

· Conflict between members of the cooperative;
· Need for coordination and administration;
5.1.3 Model 3 - Grape Producers 

Due to the high demand for raisins in the Brazilian market, the model focuses exactly on grape drying in the producing area. According to data obtained from the bakers industry in São Paulo, Brazil now consumes about 6000 tons of raisins per year, and the whole market is supplied by imported products as there is no drying of grapes on an industrial scale in the country. The drying method is relatively simple, carried out in the sun, without the need of great investments, allowing for small producers to do the drying and sell the dried grapes, raisins, to an anchor company that would act in the processing of the product. In the drying of grapes those which were considered not suitable for the export market and grapes that came off of the stalk during the cropping or the transport can be used.

The purchase guarantee of the production is practically certain, as there is a large demand for the product by the food industries, guaranteeing the sale of the production of the anchor company and, consequently, guaranteeing the purchase of the small producer’s grapes.


Advantages:
· Value added to the product;

· Use of the production excess during the harvest;
· Absence of great initial investments;
Challenges:
· Need of the drying norms for segment;
· Low Know How needed;
5.2 Analyses for Economic Sustainability
5.2.1 Fruits dehydration agribusiness
The anchor company, in the fruit dehydration project, would have the role of buying the fruits from the small producers, be responsible for the logistics of the agricultural production between the producer and the processing unit, for the whole processing and dehydration chain, besides being responsible for the delivery of the production to the sale channels. 
In figure  7 we can see the acquisition and production flowchart for dried fruit, as well as the sections involved.

Figure 7: Business Model for dehydrated fruits  

Source: Elaborated by PENSA
The text below is an example of how the relationship is expected between the members of the Business Model suggested for the Valley of the São Francisco and Parnaíba Rivers:

X1: If the anchor company produces fruit, a part of its own production could be used, mainly fruits discarded from export.

X2: The anchor company is responsible for the acquisition of the raw material from the small producer. It would be interesting if there were supply guarantee agreements for the fruits so there is no production stoppage because of a shortage of raw material.

X3: After the acquisition of the raw material, the company carries out the selection process, preparation, and drying of the fruits. The company can opt for solar drying or dehydration, and the choice of the process depends on the type of fruit to be processed. 

X4, X5 e X6: The anchor is responsible for the distribution logistics of the dried fruit, and this can be sold at different points of sale and in different ways.

To begin the project, the anchor company needs to invest in the construction of an industrial unit, which size will vary in accordance with the amount of fruit processed per day. For the analysis of costs with the installation, acquisition of equipment, working capital, a model with a working capacity of 6.000 kg/day will be used.  

In Table 7 we can see the detail of the operational capacity of the factory, the days of operation per year and the annual production, resulting in an estimated return of 18%.

Table 7: General Data on the Investment

	Operational capacity of the Factory: (in kilos/day)
	6,000.00 

	Operational days per year: 
	300.00 

	Annual processing:
	  1,800,000.00 

	Annual production:  
	     324,000.00 

	FINANCIAL INDICATORS



	IRR (Internal Rate of Return):
	22.26%

	TRC (Capital Return) - years:
	3.96 

	PE (Point  of  Equilibrium):
	58.27%


Source: Elaborated by PENSA
In this model, the cost estimates are available, for production, revenues, and investments among other factors. Firstly, the company will invest in the construction of a dehydration processing plant. The details of the investment involved in the construction can be seen in the Table 8.

Table 8: Expenses with civil works           

	Description
	Unit.
	Qty.
	Price / m2
	Value - R$

	Land
	m2
	7,000.00
	5.00
	35,000.00

	Earthmoving
	m2
	5,000.00
	0.77
	3,850.00

	Auxiliary constructions
	m2
	700.00
	350.00
	245,000.00

	Use of residues
	m2
	300.00
	10.75
	3,225.00

	Industry
	m2
	3,000.00
	450.00
	1,350,000.00

	SUB-TOTAL
	
	
	
	1,637,075.00

	Studies and engineering projects
	%
	2.00
	32,741.50
	32,741.50

	Construction Supervision
	%
	3.00
	49,112.25
	49,112.25

	Total to be applied in Civil Works
	1,718,928.75


Source: Elaborated by PENSA
Besides the expenses with the construction, the company will need to spend on the purchase of dehydration equipment and other equipment necessary to set up the fruits processing plant, as it can be seen in Table 9.

Table 9: Expenses with acquisition and installation of equipment.

	Description
	Unit.
	Qty.
	UNIT VALUE (R$)
	VALUE (R$)

	Washing Belt
	unit
	3
	16,600.00
	49,800.00

	Selection Belt 
	unit
	5
	13,500.00
	67,500.00

	Sanitizing Tank
	unit
	8
	3,500.00
	28,000.00

	Industrial  Dehydrator
	unit
	5
	110,000.00
	550,000.00

	Trolley with Trays
	unit
	10
	2,563.00
	25,630.00

	Gas Bottle
	unit
	20
	369.00
	7,380.00

	Auto Packer
	unit
	2
	58,000.00
	116,000.00

	Scales for 100 kg
	unit
	3
	1,926.00
	5,778.00

	Scales for 5 kg
	unit
	3
	880.00
	2,640.00

	Analytical Scales
	unit
	3
	1,230.00
	3,690.00

	Fruit Cutter
	unit
	6
	8,500.00
	51,000.00

	Utensils (knives)
	unit
	50
	120.00
	6,000.00

	Plastic Boxes
	unit
	200
	50.00
	10,000.00

	SUB-TOTAL
	
	
	
	923,418.00


Source: Elaborated by PENSA
The initial working capital for the company will be the money necessary to start the company’s activities, before the company’s resources can supply the needs. In  case of a fruit processing agribusiness, as shown in Table 10, the original capital will be used for raw material acquisition and production supplies.
Table 10: Working capital Requirements.

	WORKING CAPITAL REQUIREMENTS

	DESCRIPTION
	Time (days)
	Qty.
	VALUE (R$)

	Main raw materials
	5
	2,410.96
	12,054.79

	Work in process (Aging)
	5
	353.33
	1,766.67

	Work in process (Rest)
	5
	6,166.62
	30,833.09

	Secondary Materials (supplies)
	15
	1756.65
	26,349.75

	Finished products in stock
	10
	12,333.23
	123,332.35

	Production sold in period
	5
	12,333.23
	61,666.17

	Capital Reserves
	30
	1,628.83
	48,864.96

	Bank discount
	3
	(12,333.23)
	(36,999.70)

	Total to be applied in  Working Capital
	267,868.08 


Source: Elaborated by PENSA
The number of employees that will be required to work on the production line will vary in accordance with the company’s working capacity. In case of a production of 6000 kg/day, the estimated number of employees can be seen in table 11.

Table 11: Labor Requirements.
	FUNCTION
	Nº of Employees
	Number of Min. Salaries. 
	 Monthly cost per Employee (R$) 

	Fixed labor expense - administration

	Commercial manager
	1
	5
	3,572.00 

	Processes Manager
	1
	3
	2,143.20 

	Accountant (outside factory)
	1
	1
	714.40 

	Maintenance Mechanic 
	1
	2
	1,428.80 

	Secretary
	2
	2
	1,428.80 

	Cleaner
	2
	1
	714.40 

	Labor  expense - Industrial Unit

	General manager
	1
	8
	5,715.20 

	Specialized
	2
	5
	3,572.00 

	Semi specialized 
	4
	3
	2,143.20 

	Non specialized
	30
	1
	714.40 


Source: Elaborated by PENSA
The variable costs are those that vary proportionally with the production, in the case of the dried fruits industrial unit, the most significant variable cost is the raw material. It can be seen in Table 12 that the most prominent cost is the price of the raw material and energy

Table 12: Variable costs of the company

	SUPPLIES
	UNIT.
	QTY.
	UNIT COST (R$)
	TOTAL (R$)

	Main Raw material
	
	
	
	

	Guava
	kg
	100,000.00
	0,20
	20,000.00

	Mango
	kg
	700,000.00
	0,30
	210,000.00

	Banana
	kg
	700,000.00
	0,50
	350,000.00

	Grape
	kg
	300,000.00
	1,00
	300,000.00

	Other ingredients
	
	1,800,000.00
	-
	-

	Sanitization of fruits
	kg
	400.00
	15,00
	6,000.00

	Secondary materials
	
	
	-
	-

	Laminated bags (0,05 Kg)
	ud
	2,000,000.00
	0,30
	600,000.00

	Plastic bags (20Kg)
	ud
	20,000.00
	1,50
	30,000.00

	Supplies
	
	
	-
	-

	Cleaning materials 
	kg
	500.00
	11,00
	5,500.00

	Laboratory Analyses
	ud.
	100.00
	40,95
	4,095.00

	Energy
	kwh
	20,000.00
	0,14
	2,800.00

	Water
	m3
	15,000.00
	1,64
	24,600.00

	Gas
	ud
	200,000.00
	2,45
	490,000.00

	SUB-TOTAL
	2,042,995.00

	Estimated Percentages
	
	
	
	

	Maintenance
	%
	2.50
	
	29,338.43

	Financial cost 
	%
	1.00
	
	16,820.75

	Other
	%
	1.00
	
	16,820.75

	Sales
	%
	5.00
	
	221,454.00

	ICMS
	%
	8.00 
	 
	354,326.40

	TOTAL (R$)
	 
	 
	 
	2,681,755.33


Source: Elaborated by PENSA
Production planning is a very important part that enables the company to maintain a constant and organized production level. Through the planning it is possible to coordinate the productive process with the other sections of the company, besides providing the appropriate use of the resources in an optimized way to meet the sales projections.

Table 13: Production planning

	Process Yield (%):
	 
	18
	

	Annual production:
	 
	324.000,00 
	 

	Production planning
	 For Production (%) 
	 Unit Quantity   kg 
	Production (weight)
	 Quant. In Packs 

	Product Description
	
	
	
	

	Mango (20Kg)
	25.00
	20,000
	81,000.00
	4,050.00

	Banana (20Kg)
	25.00
	20,000
	81,000.00
	4,050.00

	Grape (20Kg)
	20.00
	20,000
	64,800.00
	3,240.00

	Guava (20kg)
	8.00
	20,000
	25,920.00
	1,296.00

	Mango (0,05kg)
	7.00
	0.050
	22,680.00
	453,600.00

	Banana (0,05kg)
	7.00
	0.050
	22,680.00
	453,600.00

	Grape (0,50 Kg)
	5.00
	0.050
	16,200.00
	324,000.00

	Guava (0,05kg)
	3.00
	0.050
	9,720.00
	194,400.00

	 TOTAL 
	100.00 
	 
	324,000.00 
	 


Source: Elaborated by PENSA
It is crucial that a study be carried out to outline the expense schedule during the building of the industry. The search for funding can be seen in Table 14, this helps to reduce the amount necessary for the beginning of the construction and assembly.

Table 14: Capital Requirements
	
	WORK
	EQUIPMENT
	WORKING CAPITAL
	TOTAL

	Initial investment
	1,766,178.75
	1,194,879.34
	267,868.08
	3,228,926.17

	Own resources
	353,235.75
	238,975.87
	-
	592,211.62

	Financed resource
	1,412,943.00
	955,903.47
	267,868.08
	2,636,714.55

	Installment
	(22,935.66)
	(15,516.75)
	(4,348.18)
	(42,800.59)


Source: Elaborated by PENSA
With the data obtained, it was possible to do a carry out the make up of the price per kilo of the dried fruit. It can be seen in Table 15 that the variable costs are the most significant in the cost make up.

Table 15: Cost Make Up
	TOTAL PRODUCTION COSTS

	DESCRIPTION
	TOTAL (R$)
	Price (R$/kg)

	Variable costs
	2,681,755.33 
	                      8.28 

	Fixed costs
	1,018,215.09 
	                      3.14 

	Production Cost
	3,699,970.43 
	                     11.42 


Source: Elaborated by PENSA
The main objective of the cash flow study is to supply information for the decision making, once the study is considered, this is one of the main analytical and evaluation tools available to the company. The cash flow projection allows, amongst other analyses, for the evaluation of the Return on Capital payback time (TRC)
 SHAPE  \* MERGEFORMAT 



Figure 8: Cash flow

Source: Elaborated by PENSA
Analyses into the sensitivity were carried out, in order to evaluate which factor influences with greater intensity the internal rate of return (IRR) of the industry. It can be seen that the greatest influencing factor in the industry is the selling price, because, for each price change, IRR suffered an average variation of 16%. in spite of the revenue from the process being a very important factor, it came less significant in comparison with the selling price, as the average of the variations for IRR is around 7%.
Table 16: Sensibility Analysis
	      IRR
	Process Yield (%)
	 

	
	17
	18
	19
	

	Average raw material  price involved in the process R $/kg
	+ 10%
	21.86%
	29.47%
	36.74%
	+ 20%
	Average sales price of the dried fruits R$/kg

	
	
	7.36%
	15.45%
	22.73%
	MV
	

	
	
	-
	-
	4.48%
	- 20%
	

	
	M
	27.95%
	35.29%
	42.40%
	 + 20%
	

	
	
	14.51%
	21.89%
	28.78%
	MV
	

	
	
	-
	4.44%
	11.98%
	- 20%
	

	
	 - 10%
	35.13%
	42.34%
	49.40%
	+ 20%
	

	
	
	21.03%
	27.99%
	34.63%
	MV
	

	
	
	4.39%
	11.97%
	18.70%
	- 20%
	


Source: Elaborated by PENSA
Key:
M - Corresponds to the average prices of the fruits used in the dehydration industry. It is worth emphasizing that these raw material prices were obtained through the Agrianual production cost, in other words, they are overestimated because the raw material used in the processing plant will be export discards. These values were used; therefore it is still unknown the sales value of those discarded raw materials.

+ 10% - Corresponds to 10% more than the prices (R$/kg) of the raw materials used in the processing.

- 10% - Corresponds to 10% less than the average price (R$/kg) of the raw materials.  

Process Revenue - In a dehydration industry there is a lot of losses during processing such as the fruits skin, the seed, as well as the water in the fruit that is evaporated during the drying process. With these facts, the final income is very low, however, we used a pessimistic scenario, since the books that were consulted on this subject, show the value of the revenue at around 20%.

MV - Corresponds to the average sale value of dehydrated fruits found in the market. This average value was obtained through price research at different points of sale.

+20% - Corresponds to approximately 20% more than the average price of the dried fruits found on the market

-20% - Corresponds to approximately 20% less than the average price of dried fruits found on the market

5.2.2 Solar drying of grapes

The anchor company, in the fruit drying project, would have the role of buying the grapes that were sun dried from the small producers, to be responsible for the production logistics between the producer and the processing unit, to be responsible for the processing of these grapes as: remove grapes from the stalk, wash, fast dry and the immersion in oil. The anchor company should also be responsible for the delivery of the production to the sale channels.  The grapes used can be those considered as not being suitable for export and also those that came unfastened from the stalk during cropping and transport.
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Figure 9: Business Model for raisins                                           
Source: Elaborated by PENSA  
The text below explains the relationship between the members of the Business Model of raisins suggested for the Valley of the São Francisco River:

T1 –The small producer is responsible for all stages of production of the grapes and also for the drying procedures.  

T2 –The anchor company can promote the drying of grapes of its own production, mainly those obtained by discard.

T3 - The anchor company is responsible for the acquisition of the dried grapes from the small producer. Agreements of supply guarantee agreements for the producers and the purchase by the anchor company are important so that stoppages do not occur to the production and assure a revenue guarantee to the producer. After the acquisition of the dried grapes, the company carries out the processing process.

T4 –The anchor takes the responsibility for the whole distribution logistics and sale of the product.
6. Conclusion

The production of dried fruits in the Codevasf irrigated perimeters, located in the semi-arid areas of the Brazilian northeast, is viable from the technical and economic point of view. The abundance of raw material, at  low costs, and the use of discarded fruits from the export market is attractive for the installation of one or more industries of this type in the area. The production of the raisin can be carried out in the sun and the other fruits, mainly mango, pineapple and banana, can be processed in an industry with dehydration or freeze drying equipment. Although it is a new product for the great majority of consumers, there is a great interest and growth potential in the national and international markets due to the practicality and nutritional characteristics.  
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� Demographic Census, 2000.


� Due to the large extension of the area which covers the Valleys of São Francisco and of Parnaíba Rivers, the region of Petrolina and Juazeiro was used as a reference for presenting the features of competitiveness.


� IPEA, 2000
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