








 
 

I 

ACKNOWLEDGEMENT 
 
First of all, I would like to thanks to God for all the blessings that I daily receive and for 

giving me the opportunity to come to Taiwan to study this master program at Southern 

Taiwan University. 

I would like to express profound gratitude to my advisor, Dr. Hsu Su-Ying (���), 

for her invaluable support, encouragement, supervision and useful suggestions 

throughout this research work. I would also like to thank to the members of my thesis 

committee, for their valuable suggestions throughout this study.  

I want to express my gratitude to my lovely friend Ching-Hsiang (��),  for all her 

encouragement and advices that she gave me during my stay  in Taiwan and for treated 

me as a daughter.  

 Finally, and most importantly, I want to thank to my parents Pablo Calle and Mery 

Roalcaba, for their never-ending support, for their faith in me and allowing me to be as 

ambitious as I wanted. It was under their watchful eye that I gained so much drive and 

an ability to tackle challenges head on. Also, I specially thank to my only brother Carlos 

Luis for his continue love and support.  

 

 

 

 

 



 
 

II

ABSTRACT 
 

First, we provide an overview of the quality coffee industry in Peru, and then analyze 

the impact of a minimum quality standard (MQS) on it using a vertically differentiated 

model. Depicting the trade between coffee producers in a developing country and 

consumers in a developed country, we compare the results derived in a closed economy, 

wherein the MQSs are determined by the government of the developing country, and in 

an open economy, wherein the MQSs are determined by the government of the 

developed country. In addition, we examine the MQSs under the citizens’ initiative in 

the context of the treaty of Lisbon in the European Union in order to identify their 

influence in the market access of coffee producers from developing countries. The 

results indicate that the MQSs determined by a developed country’s government 

attempts to maximize its social welfare and therefore, results in reducing the profit of 

both high- and low-quality exporting firms; consumers benefit the most from this trade. 

Furthermore, it is indicated that under the citizens’ initiative, the citizens attempt to 

establish the highest MQSs in order to increase their wealth; therefore, a rather 

demanding MQSs in an importing country makes it less attractive for any exporter. 

 

Keywords: Minimum quality standards, Open economy, Developing country, Organic 

production, Vertical differentiation, Lisbon Treaty. 
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CHAPTER ONE 

INTRODUCTION 
 

1.1. Research Background  
 

Who does not like the aroma of coffee? Every morning, this black gold enables us 

to stay awake, or accompanies us while we read the newspaper. However, coffee is not 

only a beverage but also a commercial product; peasants depend on it for their 

livelihood worldwide. 

Coffee is a rather important commercial product for the economies of Latin 

American countries. In Peru, coffee is the principal export crop (Greenberg and Rice, 

2000). The livelihood of over 150 thousand families directly depends on this crop, and 

an average of 1.5 million people belongs to sectors that are associated with the coffee 

business. Volatility or decline in coffee prices directly influences access to education, 

housing, food, medical services, and other basic necessities for people whose livelihood 

depend on coffee. 

According to the United States Department of Agriculture’s (USDA) Foreign 

Agricultural Service (FAS), coffee production for the marketing year 2011 

(April/March) in Peru is forecasted at 3.8 million 60-kilogram bags, which is a 

significant increase from the 3.05 million 60-kilogram bags produced during the 

marketing year 2010. With exports of 193,534 metric tonnes in the coffee year 2009, 

valued at $571 million, coffee remains Peru’s primary agricultural export. The average 

price for coffee during the marketing year 2010 has been estimated at approximately 

$130 and $165 per hundredweight for conventional coffee and organic-fair trade coffee, 

respectively. 

Quality is a major concern for selling products in international markets (see 

Giovannucci, 2001). Commercial quality standards provide not only a common trading 

platform for both buyers and sellers but also a reference for quality control. Standards 

are important to farmers and firms in a developing country because they determine the 

extent of access to specific market segments (e.g., in defining products that are 

http://www.google.com/url?sa=t&source=web&ct=res&cd=2&ved=0CBsQFjAB&url=http%3A%2F%2Fwww.fas.usda.gov%2Fofso%2Foverseas_post_directory%2Fprintable_directory.asp&rct=j&q=Candice+Bruce+Prepared+By%3A+Gaspar+E.+Nolte&ei=qFv6S6SdEsmecYLF_OYL&usg=AFQjCNG4KHuhq3D-_31L7JNBF11EZo3eWw&sig2=MYpKBGDYCNNpMVUT1t5rIw
http://www.google.com/url?sa=t&source=web&ct=res&cd=2&ved=0CBsQFjAB&url=http%3A%2F%2Fwww.fas.usda.gov%2Fofso%2Foverseas_post_directory%2Fprintable_directory.asp&rct=j&q=Candice+Bruce+Prepared+By%3A+Gaspar+E.+Nolte&ei=qFv6S6SdEsmecYLF_OYL&usg=AFQjCNG4KHuhq3D-_31L7JNBF11EZo3eWw&sig2=MYpKBGDYCNNpMVUT1t5rIw
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environment friendly), to specific countries (e.g., through regulations and technical 

requirements), and the terms for participating in global value chains (e.g., through 

matching quality standards) (Nadvi and Waltring, 2002; Wilson and Abiola, 2003; 

Gibbon and Ponte, 2004; Ponte and Gibbon, 2005). 

In economics literature, quality characteristics are identified as the vertical 

differentiation of products. In the literature on trade and industrial organization, product 

differentiation may be classified into two categories: vertical or horizontal. Given that 

the two variants of a product are identically priced, if a few consumers purchase one 

variant and others purchase the other variant, then this implies that these two variants 

are different in the horizontal sphere. On the other hand, given that the two variants of a 

product are identically priced, if all consumers purchase the same variant, then this 

implies that the two variants possess quality differences. In summary, the former 

product category is horizontally differentiated and the latter is vertically differentiated 

(see Thisse, 1979). 

The aspect of product quality first emerged in the 1970s and instantly captured 

the attention of scholars, see Spence (1975), Sheshinski (1976), Gabszewicz and Thisse 

(1979), etc. They investigated subjects such as the relationship between price and 

quality in a monopoly, relationship between quality and income distribution, and the 

impact of regulations on product quality, etc. 

Ever since, numerous scholars including Gabszewicz and Thisse (1986), Choi and 

Shin (1992), Motta (1993), Aoki and Prusa (1996), Aoki (2003) have been focusing on 

the product quality. Their studies immensely enhanced our understanding regarding the 

role of quality in business. They discussed certain issues such as the impact of time of 

investment or mode of competition on product quality levels. 

The impact of minimum quality standards (MQSs) on product quality has been 

studied by Das and Donnenfeld (1989), Ecchia and Lambertini (1997), Valletti (2000), 

Herguera et al. (2002), Toshimitsu (2003), Kuhn(2007) among others. Quality standards 

are important considerations for producers as they may be required to make additional 

investments for upgrading their product quality. Theoretically, an increase in the MQS 

may decrease the degree of product differentiation in the market. Moreover, the 

introduction of an MQS may reduce social welfare. 

According to Giovannucci and Ponte (2005), coffee was one of the first 

internationally traded products for which collective efforts were made for developing 
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standards addressing socio-economic and environmental concerns. Quality standards 

and quality control procedures are vital aspects for coffee transactions in producing 

countries (see Daviron and Ponte, 2005). On one hand, quality standards operate as 

entry barriers for new entrants in the market and present new challenges for existing 

suppliers. On the other hand, the challenge of increasing standards provide opportunities 

to selected suppliers for adding value, improving their products, and developing new 

methods for enhancing cooperation in a particular industry or country (Jaffee, 2004).  

Organic, Shade, and Fair Trade coffees—collectively known as sustainable 

coffees—are some of the prominent standards in coffee nowadays. These products tend 

to meet the standards and are deemed as sustainable coffees because they attempt to 

expand or specialize in markets in which consumers are conscious of the environmental 

and social impact of products.  

1.2. Motivation 
The organic sector is the fastest growing sector in crop trading, with substantial 

growth rates globally. According to the International Trade Center, despite the global 

slowdown as a result of the latest financial crisis, the trade in organic products 

continued to grow in 2008 and 2009. In addition, the rising interest in the environmental 

protection attributes of quality products, such as products that do not increase artificial 

pollution, waste disposal problems, or cause illnesses, have contributed to the growth of 

trade in organic products. These environmental concerns facilitate the trend that 

consumers, especially those located in developed countries, prefer the consumption of 

those crops that are produced without chemical inputs, are free of chemical additives, 

and pay special attention to environmental protection aspects. 

The worldwide sales of organic products reached US$ 41 and US$ 47 thousand 

million in 2007 and 2008, respectively. The sales for 2009 is estimated at US$ 53 

thousand million, considering an annual growth rate of approximately 14% (see Table 

3). Most of the certified organic production is sold to countries that are members of the 

Organization for Economic Cooperation and Development (OECD). Europe, the United 

States, and Japan account for approximately 63%, 30%, and 4% of these sales, 

respectively (see Figure 5).  

According to the 2008 FiBL-IFOAM Report, the regimes for the import of 

organic products in markets such as the EU, the US, and Japan are rather strict and 

products may be imported only on the condition that the certifying agency has been 
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approved by the respective competent authorities. Moreover, technical requirements for 

achieving such recognition are difficult to meet, and the associated costs are high. 

Maintaining recognition and/or the necessary accreditation requires the certification 

agency to possess substantial financial capacity as well as personnel. 

Worldwide, approximately 130 countries, out of which over 90 are developing 

countries, produce commercial quantities of certified organic products (Kortbech-

Olesen, 2000). 43.5% of the worldwide organic producers are located in Africa; this 

makes it the geographical location with the largest number of organic producers in the 

world. Asia occupies the second place with 19.2%, followed by Latin America and 

Europe with 18.3% and 17.5%, respectively. North America and Oceania have the least 

number of organic producers worldwide (see Figure 6). 

1.2.1. The local context of organic products: Peru 

The Agriculture in Peru is mainly performed by small-scale producers, who are 

unable to use chemicals or pesticides owing to their low income; this makes it easier to 

meet the basic requirements irrespective of whether or not they want to produce their 

goods for the organic market. Primarily, Peru’s traditional agricultural products include 

indigenous chicken meat, paddy rice, potatoes, plantains, whole and fresh cow milk, 

indigenous cattle meat, asparagus, hen eggs, corn, and sugar cane (Commission for 

Exports and Tourism in Peru- PromPeru, 2009).   

In addition, Peru was formerly one of the world’s single largest sources of coca 

leaves and accounted for approximately two-thirds of the total cocaine production in the 

world (UNODC). Coca cultivation is a centuries-old tradition practiced by the ancient 

Andean Inca Empire. The Incas used coca for religious and medicinal purposes. 

However, today, the age-old tradition of coca cultivation poses potential threats to the 

national securities of several nations in the Western Hemisphere. The production of 

coca is associated with organized crime, guerilla insurgency movements, and drug 

addiction. For these reasons, the United States Government focused on combating coca 

production in Peru. According to the United Nations Office on Drugs and Crime 

(UNODC), cultivation of coca in Peru was substantially reduced from 115,000 hectares 

in the mid-1990s to 46,232 hectares in the 2000s; coffee is one of the most important 

alternative crops to coca production in Peru.  

Over the recent years, the interest in Peruvian conventional smallholders involved 

in the production of organic products has been growing. According to Willer and 
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Kilcher (2009), Peru has approximately 33,500 smallholders who produce organic 

products and ranks 7th in the world in this respect. This trend was encouraged by a 

previous decision that was taken by the regional governments in Peru to ban genetically 

modified crops and promote organic growing instead. 

Peru maintains a growth rate of 45% annually in organic production. In 2008 and 

2009, the Peruvian exports of organic products were valued at US$ 194.22 and US$ 240 

million, respectively (see Figure 7). The production of organic agriculture is being 

promoted in the country through various activities such as trade fairs, ecological product 

booths in supermarkets, and diffusion through media. The organic products that are 

exported from Peru include Coffee, cacao, cotton, and mango. Coffee is the primary 

organic export product in the country and constitutes 58.68% of the total exports of 

organic products (see Figure 8). 

   The USDA-FAS Peru annual report (2010) reveals that coffee producers face two 

major constraints. First, farmers are unable to obtain credit from private banks, because 

they still do not accept the farmers’ often-untitled land as collateral for loans. A 

majority of the farmers obtain their loans from coffee buyers or informal lenders with 

high interest rates and a sale contract on the coffee price. Second, during the land 

reform of the 1970s, land was divided into small plots, making it extremely difficult for 

the producers to efficiently produce, harvest, and process coffee. 

  According to Giovannucci (2003), the process of obtaining organic certification, 

which includes various steps such as learning and preparation, conversion time and 

certification, are expensive and sometimes difficult especially for producers in 

developing countries. Currently, each producer has 23 hectares of coffee under 

production and a majority of the small scale farmers have formed associations or 

agrarian cooperatives, which enable them to obtain better prices, improve post-harvest 

handling of production, and access quality certifications (USDA-FAS Peru Report, 

2010). The organic coffee from Peru is mainly exported to Germany and United States, 

which accounts for 54% of the total sales (see Table 4). 
 

 

  

     

http://www.google.com/url?sa=t&source=web&ct=res&cd=2&ved=0CBsQFjAB&url=http%3A%2F%2Fwww.fas.usda.gov%2Fofso%2Foverseas_post_directory%2Fprintable_directory.asp&rct=j&q=Candice+Bruce+Prepared+By%3A+Gaspar+E.+Nolte&ei=qFv6S6SdEsmecYLF_OYL&usg=AFQjCNG4KHuhq3D-_31L7JNBF11EZo3eWw&sig2=MYpKBGDYCNNpMVUT1t5rIw
http://www.google.com/url?sa=t&source=web&ct=res&cd=2&ved=0CBsQFjAB&url=http%3A%2F%2Fwww.fas.usda.gov%2Fofso%2Foverseas_post_directory%2Fprintable_directory.asp&rct=j&q=Candice+Bruce+Prepared+By%3A+Gaspar+E.+Nolte&ei=qFv6S6SdEsmecYLF_OYL&usg=AFQjCNG4KHuhq3D-_31L7JNBF11EZo3eWw&sig2=MYpKBGDYCNNpMVUT1t5rIw
http://www.google.com/url?sa=t&source=web&ct=res&cd=2&ved=0CBsQFjAB&url=http%3A%2F%2Fwww.fas.usda.gov%2Fofso%2Foverseas_post_directory%2Fprintable_directory.asp&rct=j&q=Candice+Bruce+Prepared+By%3A+Gaspar+E.+Nolte&ei=qFv6S6SdEsmecYLF_OYL&usg=AFQjCNG4KHuhq3D-_31L7JNBF11EZo3eWw&sig2=MYpKBGDYCNNpMVUT1t5rIw
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1.3. Purpose of the Research 

This study attempts to discover the influence of standards on market access of 

coffee producers from developing economies to specialized markets located in 

developed countries. By using subgame perfect equilibrium via a vertically 

differentiated model, we intend to find whether producers and/or consumers benefit 

from the introduction of minimum quality standards under three scenarios, in the first 

scenario under a closed economy where the minimum quality standards are regulated by 

the domestic government, in the second scenario we deal with an open economy and the 

minimum quality standards will be set by the foreign importer government and in the 

third scenario those standards are imposed through an initiative process in a democratic 

regime in the importer country, and we shall compare the results derived under all the 

scenarios.  

We first examine the impact of the minimum quality standards that are 

formulated by the domestic government, and then we shall investigate the alternative 

scenario that standards are determined in the importer country.  

 

1.4. Scope of the Research  
  This research will focus on the adoption of minimum quality standards by 

Peruvian coffee producers who export their product to specialized markets located in 

developed countries.  We analyze the equilibrium under price competition through 

Bertrand model instead of using quantity competition and it is because the coffee is a 

commodity product and therefore its price fluctuate too much , then , it is better for 

farmers to concentrate in a high quality, not in the most quantity because the highest 

quality coffee creates a separated specialty market that is somehow immune from the 

commodity prices because consumers pay according to the quality and farmers don’t 

have to worry about price fluctuation. 

 

 

 

 

 



 
 

7

1.5. Structure of this study 
The organization of this study is divided into five chapters and structured as 

follow: 

Chapter one contains an introduction of the research background and 

motivations, purpose, scope and structure of this study.  

Chapter two presents a review of the basic concepts such as vertical 

differentiation, minimum quality standards and social welfare, ecolabeling and 

investment, and democratic society.  

Chapter three introduces the subgame perfect equilibrium as the research 

methodology used in this study. It will begin with the definition of some basic concepts 

in the game theory field before to introduce the notion of a subgame perfect equilibrium. 

Chapter four present and analyze a duopoly model of vertical product 

differentiation in the coffee industry, and deal with the cases of closed and open 

economy by analyzing the equilibrium under price competition through Bertrand model. 

In addition we derive the MQS which maximize the social welfare. In addition , we  

present and analyze a duopoly model of vertical product differentiation with initiative 

democracy. 

Chapter five contains conclusions of this study including discussion and 

limitations of this issue. Also, suggestions will be made for future research. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

  This section presents a review of the basic concepts that we shall deal with along 

this study, such as vertical differentiation, minimum quality standards and social 

welfare, certification, ecolabeling and investment, and democratic society. This section 

aims to contribute to a profound understanding of each concept.  

 

2.1. Vertical Differentiation 
Vertical Differentiation together with horizontal differentiation constitutes the 

two streams in the field of product differentiation (Waterson, 1989). According to 

Cremer and Thisse (1986) the characteristic of vertical product differentiation is that all 

consumers have the same ranking of the variants of a product. For instance, if the prices 

of two products are identical, all consumers buy the same variant, then we say that those 

products possess vertical differentiation. 

This issue was raised in the 1970s, and one of the pioneers in this topic such as 

Sheshinski (1976), developed a model of the socially optimum levels of quality and 

quantity and uses this model to demonstrate how quality and quantity levels are 

simultaneously chosen by a monopoly firm, besides he analyze in what direction the 

monopoly equilibrium deviates from the social optimum. Gabszewicz and Thisse (1979) 

characterized the demand structure and the non cooperative market solution, they 

analyzed the quality parameters and described the quality component as an important 

factor in many economic decisions where its choice bears as much on the outcome of 

the choice as its quantity component and sometimes happens that only the quality 

component plays a role in the buying behavior of a consumer. 

There are two types of competitions between firms in the market; the literature 

refers to Bertrand and Cournot competition where firms compete on prices and on 

quantities respectively. Motta (1993) presented a basic vertical differentiation model 

with the aim of compare equilibrium qualities under price and quantity competition and 

has found that firms always choose to offer distinct qualities at equilibrium, 
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independently of the hypotheses on cost and on price contrasted with quantity 

competition.  In addition he has found that under the hypothesis of price competition 

firms will differentiate their products specifications more than under quantity 

competition and the reason is that in Bertrand competition firms have a higher incentive 

to choose more distant specifications of the good, due to the fiercer competition at the 

marketing stage of the game at the first stage of the game which pushes firms to choose 

more differentiated products than under Cournot competition. 

The timing of investment also has grasped the attention of scholars. Aoki (1996) 

compared the subgame perfect Nash equilibrium of a game with simultaneous quality 

choice and a game with sequential quality choice, he refers that the timing of quality 

choice not only has implications for the quality of products available but also has 

important consequences for measures of welfare, such as producer, consumer and social 

surplus, in addition he has reported that a game with sequential quality choice induces 

firms to make smaller quality investments than they would in a game with simultaneous 

quality choice. Aoki (2003) found that the consumer surplus is greater and producer 

surplus is smaller with simultaneous choice than sequential choice when there is 

Bertrand competition in the sales stage. 

Nowadays, the literature in this field also include social responsibility, for 

instance, Garcia-Gallego and Georgantzís (2009) explained the firm’s corporate social 

responsibility as a vertical differentiation strategy, they argue that increases in the 

consumers’ social awareness entail to higher profits to socially conscientious firms and 

may lead to higher levels of social welfare, provided that the market structure is left 

unchanged, nevertheless , when an increase in the consumer’s social consciousness 

changes the market structure, welfare may fall, while the duopolists’ profits rise.  

Nishijima (2009) developed a model of mixed duopoly in which the service is vertically 

differentiated, he described a scenario of a public service, which is affordable and 

besides has high quality, such service has to be restricted due to the low capacity of 

supplying, in this context he has demonstrated that whether there is a decrement in the 

supply of a public service, it will reduce total surplus except that the price of the public 

service is too low and its quality is too high. 

Boswell and Moore (2009) discussed the topic of service provision and 

concluded that if managers compete in markets they should differentiate their products 

to increase profitability. Nevertheless, if they can not afford a product differentiation, 
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then they should establish whether demand for their product is affected by the level of 

service associated with the product being offered. 

 

2.2. Minimum Quality Standards and Social Welfare 
Ronnen (1991) and Crampes & Hollander (1995) argue that the adoption of 

standards entails in a reduction of product differentiation in the market and in an 

asymmetric change in firm’s profits. According to Ecchia and Lambertini (1997) the 

willingness of consumers to pay higher prices for higher qualities has made the use of 

minimum quality standards more and more common in various industries, those 

standards aim at increasing social welfare through a reduction of the price or quality 

ratio preponderating in the market.  

They have developed a model to derive the minimum quality standards which 

maximizes the social welfare and their results coincide with Ronnen, Crampes & 

Hollander findings showing that the imposition of the standard diminish the degree of 

differentiation in the market, reduces the market share of the high quality firm to the 

advantage of the low quality firm , besides their model also increase the social welfare 

in a way that the gains for the low quality firm and low consumers outbalance the losses 

suffered by the high quality firm and high income consumers.   

Valleti (2000) has shown that the behavior of the MQS shall depend on the form 

of competition that firms deal with, he has demonstrated that a MQS is not welfare 

enhancing when firms interact as Cournot competitors, therefore a MQS adoption is not 

suitable in such market. 

 

2.3. Certification, Ecolabeling and Investment 
According to De Freitas and Bottega (2009) certification is a procedure by 

which a product, process or service is reviewed by a third party to corroborate that a set 

of criteria or standards are being reached. Because the quality of a product is a 

appreciated attribute that consumers cannot directly observe either before or after 

purchase and use, the need for regulation in this internationally context is important, and 

one the solutions to solve this information problem is to rely on third party certification 

(Cason and Gangadharan, 2002). Once the product meets environmental criteria or 
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standards, a “seal-of-approval” or ecolabel may be affixed to the product (Wessels et al, 

2001). 

Amacher et al. (2004) point out that ecolabels are virtually important strategical 

variables for firms, which serve to differentiate a firm’s product from those produced by 

firms that don’t make the necessary green investment.  They argued that, any firm, 

wishing to supply high enough environmental quality to secure an ecolabel, is forced to 

make investments to increase quality and therefore reduce the costs of quality 

production. In addition they have developed a model extending the usual duopoly model 

of vertical product differentiation with variable costs by including an initial technology 

investment stage which allow them to compare socially optimal levels of investment 

and environmental qualities with those that result from profit maximization, with this 

research they have showed that firms’ incentives to invest in technologies and therefore 

obtain the ecolabels depend mainly on the differences in cost structures between firms.  

De Freitas and Bottega (2009) depicted the international economy scenario 

between two countries which deal with standards and labeling under two systems such 

as Autarky and International Trade and found that standards harmonization is welfare 

enhancing compared to the Autarky scenario and that the imposition of a national label 

in one of the countries does not lead to a Pareto efficiency in the country competitor. 

Ibanez and Stenger (2000) studied the information impacts of eco-labels within a 

vertical differentiation model in three different information situations: complete, 

imperfect, and partial. The aim was to determine if information on food safety is 

consistent with a higher level of environmental quality of agriculture. The authors 

showed, on the one hand, that labeling could be efficient from an environmental point 

of view depending on the proportion of high environmental quality products in the 

market. On the other hand, they showed that labeling policy can decrease consumer 

surplus. 

2.3.1.  Price as a Signal of Quality 
 Daughety and Reinganum (1995) worked out a model in which quality can be 

interpreted as safety. They have shown that higher prices signal safer products when 

consumers support a sufficiently high portion of the loss. 
Mahenc (2008) studied prices as signals of environmental performances for 

polluting products. He showed that high environmental performance can be signaled 

either through a high or a low price depending on the link between environmental 
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performance and competitiveness. The author used price as a signal for environmental 

performance but did not consider the problem of asymmetric information or presence of 

more than one label for the same product. 

2.3.2. Information Value of Eco-labels 
 The International Standardization Organization (ISO) distinguishes between 

three different types of ecolabels. Type I eco-labels are those based on a voluntary 

multi-criteria product life cycle assessment of environmental effects with verification by 

a third party. Type II eco-labels are based on environmental claims by producers, 

importers, and retailers. Type III eco-labels provide quantitative product information 

according to pre-set indices similar to consumer information on product packaging. 

 Bougherara, et al. (2005) studied the general impact of the consumption of two 

different goods on the environment when labeling schemes are introduced. The authors 

have shown that the net effect on the environment is worse than without labeling 

schemes.  

Heyes and Maxwell (2004) compare the environmental implications and social 

welfare of the World Environmental Organization (WEO) labeling and the Non-

Governmental labeling. They analyze the interaction between these two approaches 

when WEO is subject to pressure from firms. They have shown that if the two 

approaches are not interdependent, then the presence of the NGO induces a resistance 

toward the WEO and may reduce social welfare. If the two approaches run in parallel 

then they may reduce the resistance of producers towards the WEO labeling which 

increases welfare. 

2.3.3. Effect of eco-labeling on competition between firms 
O’Brien and Teisl (2004) studied environmental certification and labeling for 

forest products. Their results show that changes in eco-labeling policies affect 

consumer’s willingness to pay. As an extension of their work, one may expect that the 

presence of a second eco-label may impact consumer’s willingness to pay also.  

Arora and Gangopadhay (1994) developed a model of over-compliance in a two 

stage game. Assuming consumers can value the environmental quality of a product, the 

model shows that the market becomes segmented and that the firm with the lower cost 

always over-complies. 
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Nilson et al. (2004) analyzed the credibility of an increased number of ecolabels 

in the food industry. They conclude that a great number of consumers remain 

uninformed due to the presence of several eco-labels. Youssef and Abderrazak (2007) 

extended this line of work by studying the willingness to cheat by producers using eco-

labels. They ask if the presence of several eco-labels in the industry induces producers 

to cheat and to produce products with lower environmental quality than is claimed 

through the eco-label. They found that when there is multiplicity of eco-labels, the 

incentive of each firm is to diminish their respective environmental qualities, and the 

consumer will not take into account the label in her decision to buy the product. 

Van Amstel et al. (2008) compare the informational content of five eco-labels in 

the food industry. Their findings suggest that eco-labels fail to convey to consumers the 

message of the environmental impacts of products. 

2.3.4. Certified Organic Coffee and environmental protection 
According to Giovannucci and Ponte (2005), coffee is one of the first 

internationally traded products where collective efforts were undertaken to develop 

standards on processes that address socio-economic and environmental concerns. 

 Quality standards and quality control procedures are key aspects of the domestic 

coffee trade in producing countries (see Daviron and Ponte, 2005). 

Sedjo and Swalow (2002) argued that International environmental organizations 

propose voluntary ecolabeling as a market incentive to promote industry to operate in an 

ecologically sustainable and environmentally friendly manner.  

 According to Willer and Kilcher (2008), the most important import markets for 

organic products are the European Union, the US and Japan, and thus their regulations 

having a significant impact on global trade and the development of standards in other 

regions. For instance, the EU regulation on organic production came into force on 

January 1, 2009. Many European States that are not members of the EU will begin 

adapting their regulations to the EU Regulation. 

2.3.5.  Agricultural Cooperatives and Quality Provision  
 Yu (2008) analyzed the competition of coop and private firm in setting quality 

standard and related payment to attract the participation of farmers. In doing so, he 

developed a product differentiation model, allowing farmers to be heterogeneous in 

their efficiency to provide quality. He argued that because coop is owned by farmers. Its 
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objective is to maximize the total welfare of farmer members. Therefore, it cares more 

about the participation of farmers than the market premium associated with quality of 

final products. His results showed that a coop tends to set a higher quality standard and 

attract more farmers as compared to a rival private firm. 

The debates on coops versus private firms have attracted much attention in 

recent years. Coops, as a vertically integrated organization, enjoy various advantage 

compared to the private firms. For example, Sexton (1986) stated that marketing coop 

has pro- competitive effect in mixed oligopsony market. Albeak and Schultz (1998) 

indicated that the members in a coop often over produced, which gives the coop a 

credible commitment to produce large quantity when it competes a la Cournot with the 

private firms.          

  Bontems and Fulton(2005) showed that in absence of perfect information, coop 

benefit from a information cost advantage because its objective is in consistent with that 

of farmers. Giannakas and Fulton (2001, 2005) also argue advantages of coop in respect 

to the member commitment and competition in innovation, respectively. 

 

2.4. Democratic Society 
In a democratic society there are interactions between citizens, political 

representatives and administrative machinery providing a special view of citizens' 

opportunities to influence and participate in policy-making and related processes 

(Malkia, Anttiroiko and Savolainen, 2004). In Europe we can find a clear example of 

this scenario through the treaty of Lisbon, which ratify the basic principles of 

democratic governance in Europe such as democratic equality, representative 

democracy and a participatory democracy. 

As regards imports of organic products from third countries, to import products 

into the European Union, the products must have been certified by an inspection body 

or authority recognized by the European Commission. This fact is seeing as a way from 

EU to protect their citizens.  

 In the literature of representative democracy, Besley and Coate (1997) 

developed a basic model to represent a democratic society where people are entitled to 

vote for their government representatives who shall be charge of making lows, besides 

this democratic scenario allow to answer several questions about the behave of a typical 
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population society. Rohini (2003) deal with the fact that policies promulgated by a 

government usually are unsuccessful in order to help solving the needs of disfavoured 

minorities located in Indian states. He concluded that there is an increment of small 

groups that benefit from the mandate, which suggest that a complete policy commitment 

may be absent in such democracies. 

Besley and Coate (2003) discuss the interaction of the provisions centralized and 

decentralized for the case of local public goods where the fact of sharing costs in a 

centralized system will cause a dispute between citizens in different jurisdictions 

comparing to the fact when spending decisions are made by the elected representatives 

through the local legislation. They found that the behavior of the legislation have 

narrow relationship with either the excessive public spending or allocations of public 

goods and therefore the dispute between across jurisdictions. 

When regulators are elected, regulatory policy becomes bundled with other 

policy issues the current politicians are responsible for. Because voters have only one 

vote to cast and regulatory issues are not salient for most voters, there are electoral 

incentives to respond to stakeholder interests. Whether regulators are elected, their 

stance on regulation is the only salient issue so that the electoral incentive is to run a 

pro-consumer candidate, (Besley and Coate 2003). Moreover, the authors use panel data 

on regulatory outcomes from United States and found new evidence in favor of the idea 

that elected states are more pro-consumer in their regulatory policies. 

Armstrong and Sappington (2006) argued that in many countries throughout the 

world, regulators are struggling to find out whether and how to introduce competition 

into regulated industries. In this paper the authors examine the complexities involved in 

the liberalization process. This work also differentiated liberalization policies that 

generally are in favor of competitiveness from corresponding anticompetitive 

liberalization policies. 

Lemos and Agrawal (2006) refer to the environmental current problem as urgent 

and complex problems which entails that either the government or market actors behave 

leading the situation. Besides, there are emerging hybrid modes of governance across 

the state-market community divisions such as co-management, public-private 

partnerships and social-private partnerships. This paper studies the promise that those 

modes of governance hold to improve the current environmental situation, and also 
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investigate some of the critical problems to which hybrid forms of environmental 

governance are also subject. 

Padovano and Ricciuti (2008 ) deal with political competition and economic 

performance in OECD countries and in Italian Regions , the interaction of those topics 

generate a dilemma insofar as data tend to support the theory at the lower levels of 

government. The authors search to solve the dilemma through the larger set of policy 

instruments that reduces the tax price of votes at the national level compared to the 

subnational ones, therefore relaxing a binding constraint on national politicians’ 

incentives to use  altered redistributive policies to win contested elections, besides, 

constitutions typically reserve competencies with a high ideological potential to the 

national government, which further obfuscates swing voters’ responsiveness to the 

economic performance of the central government. 

Armijo and Gervasoni (2010) studied the competition and the participation as two 

dimensions of democracy, where they assumed that a increasing in democratic 

competition cause policy gradualism therefore generating fewer deep crises. At the 

same time if the democratic participation increases should increase the influence of 

relatively poor electors, who have a differentially strong aversion to deep growth crises. 

In addition, they concluded questioning the concept of formulating economic policy 

institutions that are intentionally insulated from the democratic context.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

17

 

CHAPTER THREE 
 

RESEARCH METHODOLOGY 
 

This study is going to use the subgame perfect equilibrium in game theory to 

discover the influence of standards on market access of coffee producers from 

developing economies to specialized markets located in developed countries and to find 

whether producers and/or consumers benefit from the introduction of minimum quality 

standards under some scenarios.  This chapter will begin with a brief introduction of 

some basic concepts in the game theory field before to introduce the notion of a 

subgame perfect equilibrium. Then, the concepts of backward induction and game tree 

will be explained. 

3.1. Game theory  
 

Game theory provides taxonomy for economic contexts and situations, based on 

the strategic form (Kreps, 1990). It is the interaction among individual decision maker, 

all of whom are behaving purposefully, and whose decisions have implications for other 

people that make strategic decisions different from other decisions (Romp, 1997).   

3.2. Extensive Games with Perfect Information 
 According to Osborne and Rubinstein (1994), an extensive game is an explicit 

description of the sequential structure of the decision problems encountered by the 

players in a strategic situation. The model allows us to study solutions in which each 

player is assumed to consider his plan of action not only at the beginning of the game 

but also at any point of time at which he has to make a decision. By contrast, in strategic 

game we could talk about a plan covering unlimited contingencies, but the timing 

structure is “lost” and the model does not allow us to talk about a player reconsidering 

his strategy after some events in the game have unfolded. 

A game is with perfect information if each player, when making any decision, is 

perfectly informed of all the events that have previously occurred. 
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Payoffs: 
(New coffee Farmers, Coffee cooperative) 

3.3. Nash Equilibrium 
 

 
The Nash equilibrium for a game is a strategy profile in which every player’s 

strategy is optimal given that the other players use their equilibrium strategies. Change 

the strategy of any single player and the proposed strategies of the other players will 

often become suboptimal (Scott and Fernandez, 1998).            

3.4. Subgame Perfect Equilibrium  
A Nash equilibrium is subgame perfect if the players’ strategies constitute a 

Nash equilibrium in every subgame (Selten, 1965). The notion of subgame perfect 

equilibrium eliminates Nash equilibria in which the players’ threats are not credible 

(Osborne and Rubinstein, 1994). 

In a game with perfect information, a subgame consists of a subset of the nodes 

and branches of the original game that, when taken together, constitute a game in 

themselves (Scott and Fernandez, 1998). 

 

 

 
Figure 1. Coffee game and one of its two proper subgames. 

 

($200,000, $200,000) 

Export to 
conventional 
markets 

Export to 
specialty 
markets 

Export to 
conventional 
markets 

Export to 
specialty 
markets 

Work 
solo 

Become a 
member 

T1 

l 

D3 

D2 

Coffee 
cooperative 

T2 

l 

T3 

l ($0, $280,000) 

T4 

l ($0, $100,000) 

($ 380,000, $ 380,000) 

Coffee 
cooperative 

New coffee 
farmers 

D1 

Subgame beginning at the 
subroot D2 



 
 

19

Considering the figure above. It is a subgame that begins at D2. This subgame has only 

one Nash Equilibrium, at this equilibrium the coffee cooperative chooses export to 

specialty Markets. But the Nash Equilibrium strategy profile {Work solo,(export to 

conventional markets, export to conventional markets)} requires Coffee Cooperative to 

choose enter at D2. The nonoptimality of this strategy profile in the subgame makes the 

threat incredible. Coffee Cooperative’s incredible threat is eliminated in equilibrium 

once we demand that Nash Equilibrium strategies remain Nash Equilibrium when 

applied to any subgame. A Nash with this property is said to be subgame perfect (Scott 

and Fernandez, 1998).  

 

3.4.1. Game Tree  
 
              According to Scott and Fernandez (1998) a game tree is a powerful way to 

organize the information in order to determine the set of strategies for either firm. The 

game tree is a picture composed of nodes and branches. Each node in the game tree 

represents a decision point for one of the players and is said to belong to the players that 

moves at that point. To build a game tree we have to follow four rules: 

 

Game tree rule 1: Every node is immediately preceded by at most one other node. 

Game tree rule 2: No path in a tree connects a decision node to itself.  

Game tree rule 3: Every node is the successor of a unique initial node. 

Game tree rule 4: Every tree has exactly one initial node. 

 

3.4.2.  Backward induction 
 

According to Scott and Fernandez (1998) the subgame perfect Nash equilibrium 

is normally deduced by "backward induction" from the various ultimate outcomes of the 

game, eliminating branches which would involve any player making a move that is not 

credible from that node. 

Scott and Fernandez (1998) argued that the backward induction procedure has 

six steps, shown as follow: 

Step 1: Start at the terminal nodes of the game and trace each one to its 

immediate predecessor, which will be a decision node for some player. These decision 
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nodes are either “trivial”, “basic” or “complex”. A decision node is basic if each of its 

branches leads to exactly one terminal node. A basic node with only one branch is 

trivial. A decision node is complex if it is not basic.  

Step 2: Find the optimal move at each basic decision node reached in step 1 by 

comparing the payoffs the player obtains at each terminal node reached from this 

decision node.   

Step 3: Erase all the nonoptimal branches that originate from each of the basic 

decision nodes you examined in step 2. Each of these basic decision nodes becomes 

trivial.  

Step 4: Now we have a new game tree that is simpler that the original one. If in 

step 1 we arrived at the root of the tree, then it is now done. 

 

Step 5: If we haven’t reached the root, then we have to go back to step 1 and 

start all over again. In this way we have to work our way step by step toward the root. 

Step 6: For each player, collect together the optimal decisions at each of the 

player’s decision nodes. This collection of decisions constitutes that player’s optimal 

strategy in the game.  
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CHAPTER FOUR 

THE MODEL 
 

 In this section we develop and analyze a duopoly model of vertical product 

differentiation, we shall use the basic model a la Motta (1993) and the model a la 

Ecchia and Lambertini (1997) to derive the MQS which maximize the social welfare. 

We consider a duopolistic market for vertically differentiated coffee, where certified 

organic coffee represent a high quality product and conventional coffee represent the 

low quality product.          

 We depict the gradual scenario that usually face coffee producers from 

developing countries, starting since they work solo producing conventional coffee and 

selling their product to the local market, later those farmers decide to get together in 

micro, small, and medium-sized enterprises or cooperatives which aims to produce 

certified organic coffee for the local market under the national organic regulation, which 

in this paper represent the MQS under social welfare maximization set by the local 

government, then, those farmer associations proceed to reach their main goal which is to 

export their products to niche markets in developed countries where they are forced to 

achieve the organic regulations set by the importer country , it is worth to notice that in 

this research we will focus only in organic market as that specialized market or niche 

market.          

  In section 4.1 we analyze the case of closed economy, which comprise two 

scenarios, in the first one the coffee producers are working without standards, and in the 

second one we derive an optimal minimum quality standard under social welfare 

maximization. In section 4.2 we deal directly with the organic coffee trade between the 

exporter developing country and the importer developed country, where we assume that 

the developed country introduce an optimal minimum quality standard set under social 

welfare maximization. We shall use backward induction to derive the subgame perfect 

Nash equilibrium. Proceed to the next step 

 

 



 
 

22

4.1. Closed Economy 
 In this section we start analyzing a basic duopoly model with vertical product 

differentiation under a scenario without standards. In the following scenario we derive 

an optimal minimum quality standard under social welfare maximization. 

4.1.1. Two Producers without Standards 

  The following model is based on Motta (1993). Assume there are only two 

coffee firms working in the industry, firm 1 and 2, producing two vertically 

differentiated products. Firm 1, who produces the coffee with higher quality or good 1, 

will be called high-quality firm and firm 2 who produces the coffee with lower quality 

or good 2 will be called low-quality firm.      

  The game in this model consists of two stages. In the first stage each firm 

chooses the quality level of its product, the respective qualities are denoted as 1q  and 

2q , with 1q > 2q . The quality upgrading cost is assumed to be 2/2
ikq , i=1,2. This 

setting is a standard setting, see Aoki (2003). In the second stage we analyze the case of 

price competition through Bertrand model. 

There is a unit mass of consumers located in the local market, uniformly 

distributed on [0,1] that differ in their tastes described by the parameterθ . Consumers 

close to 1 represent consumers with a high taste for quality product as long as they get 

close to 0 represent to costumers with a low taste for quality product. Each consumer 

makes a single unit purchase at price p . Higher the quality of the acquired good and 

higher will be the utility U  reached by the consumers and equal to pq −= θU . The 

indifferent consumer that find the good 1 and 2 equivalent and the marginal consumer 

who is indifferent between purchasing the good 1 and making not purchase are equal to 

)/()( 2121 qqpp −−=θ and 22 / qp=θ  respectively. For the latter, the purchase of the 

good with quality 2 will imply zero utility level. θ  has a direct connection to 

consumers’ income (i.e. only consumers with a higher θ  will be willing to pay for the 

higher quality good). It is assumed that there are fixed costs of quality equal to 2/2
ikq .  

In the second stage of the game, firms set prices. At this stage, costs of quality 

development have been already sunk, without loss of generality we take this cost to be 

zero. Quantities demanded to the high and low quality firm are defined by 

)/()(1 21211 qqppx −−−=  and )/()/()( 2221212 qpqqppx −−−=  respectively. 
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Accordingly, the profit function of the two firms can be specified as follow  

2
1111 2

q
k

xp −=π  ,          (1a) 

2
2222 2

q
k

xp −=π .        (1b) 

 

Using backward induction we first have to derive the equilibrium for the price 

setting sub-game, subject to their previous choices of quality provided for the product, 

obtaining the following first-order conditions: 
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Solving (2) yields the equilibrium prices as, 
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Substituting the prices into the marginal consumer preferences, we have:  

 
21

21

4
2

qq
qq

−

−
=θ ,                        (4a) 

21

21

4 qq
qq
−

−
=θ .                        (4b) 

 

Having the value of the marginal consumer preferences, we calculate the 

quantities demanded to the high and low quality firm as follow:  
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We now look for solutions of the quality game. Firms will choose their quality 

specification to maximize their profits, 2  2/ iiii qkxp −=π  for )2,1( =i , the first order 

conditions of this problem are: 
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Now, rewrite (6a) and (6b) by bringing 1q  and 2q  on the right hand side of their 

respective equalities. After substituting and re-arranging, one obtains: 

0812234 3
2212

2
1

3
1 =−+− qqqqqq .      (7) 

Set 21 Aqq = , with 1≥A  (recall that 1u  is the higher quality, which allows us to do this 

transformation), so that (6) can be rewritten as: 

   0812234 23 =−+− AAA .       (8) 

 

The only solution (in the real numbers and greater than one) is .2512.5=A   

Replacing this value back into the first-order conditions and using the 

relationship 21 Aqq = , we obtain the equilibrium qualities as follow: 

 
k

q
2533.0

1 = , 
k

q
0482.0

2 = .        (9)  

This result is similar from the one found by Motta (1993) after setting 1=k (See 

table 1 on page 122 of Motta, 1993). In addition, the use of the model a la Motta (1993) 

allows for a quality differences between firms, hence relaxing the price competition on 

the market. We also confirm the results found by Aoki (1996) whose findings showed 

that in a vertically differentiated duopoly where firms choose first qualities 

simultaneously and compete in prices and are not forced to meet any quality standard, 

the firm supplying the high quality product earns higher profit and therefore higher 

market sales, meanwhile the low quality firm earns a lower profit.  
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4.1.2. Minimum quality standards (MQS) and social welfare 
maximization 
 
         In this section, the model is based on Ecchia and Lambertini (1997).  In this 

scenario the producers work and sell their products to the local market and are regulated 

by the national organic regulation. We present the organic regulation as MQS which is 

set by the local government in pursuit of domestic social welfare maximization. When 

products are bounded by MQS, we depict the situation in a 3-stage game.  
In the first stage, the domestic governments determine the MQS in order to 

pursue social welfare maximization. In the second stage, the producers set their product 

quality under the regulation of MQS. In the last stage, the producers compete in a 

Bertrand fashion in the market. We use backward induction to derive the subgame 

perfect Nash equilibrium. The equilibrium obtained through Bertrand competition in 

this stage is the same as that derived in (2) and shall not be repeated here.  

  As in the prior scenario the firm 1 represent the high quality firm 1 and firm 2 

represent the low quality firm. With an MQS set by the government, both firms are 

forced to set the quality level above the MQS. In most of cases is the low quality firm 

which is obligated to increase its quality level to meet the standard and it is not 

necessary to force the high quality firm because it is already above the standard. Then, 

because we assume this is the case during the whole analysis, the low-quality firm has 

to comply with the MQS, i.e. qq =2 , therefore, the profit functions of the two firms in 

the second stage are, respectively: 

2
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  The high-quality firm determines its quality level by solving the first-order 

condition for profit maximization of (10a), which is: 
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   Besides, fully differentiating (11) and rearranging terms, we obtain: 
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where kqqqqqqq −−+−= 4
11

2
1 )4()5(8

11
π < 0 and 4

1111 )4()5(8
1

qqqqqqqq −+=π > 0. 

The expression in (12) indicates the impact of the MQS on the quality level of 

the high-quality firm, and shows that it will increases with a more stringent MQS. 

 Now, we move to the first-stage game. Suppose in this stage that the local 

government sets an MQS to maximize social welfare W, which is composed of 

consumer surplus and producer surplus, and is expressed through the following social 

welfare function:  

 21
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where, the two definite integrals in the right-hand side of the welfare function 

represent the consumer surplus generated from the low and the high quality products 

respectively. The superscript s  refers to the variables under a scenario of a closed 

economy with standards.  

  The welfare-maximizing MQS is derived by maximizing the social welfare 

function with respect to q  as follows: 
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Utilizing (11) and (12) to solve (14), we obtain the welfare-maximizing MQS as 

follows: 

kq s /170216.0= .                      (15a)  

Given the welfare-maximizing MQS (15a) and substituting it into (11) yields the 

optimal quality of the high-quality firm as follows: 

  kq s /293324.01 = .                                     (15b)  

 

By simple comparison with Motta (1993), we obtain the following proposition. 

 

Proposition 1.  In a closed economy, the profit of the firms with MQS is smaller 

than that without MQS. In addition, the MQS is effective. 

When firms operate without the regulation of MQS, their profit is positive 

( k/0244.01 =π , k/0015.02 =π ) and greater than that regulated by MQS 

( k/0009.01 −=π , k/0084.02 −=π ). 



 
 

27

The reason of this result is that when governments take the social welfare into 

consideration, they not only care for the profit of firms, but also for the surplus of 

consumers. When more consumers are served, the social welfare becomes higher. A 

higher quality standard raises market size. The market size is larger with a higher MQS. 

Thus MQS is been pushed up to exceed the low quality level.  

These findings coincide with Crampes and Hollander (1995) who consider a 

duopolistic market with single-product firms and show that the introduction of the MQS 

causes the reduction of product differentiation in the market. However, we differ with 

their results that show that the introduction of a MQS enlarges the profit of the low 

quality firm while the profit of the high quality firm is reduced.   

In addition, we showed that the standards create a higher entry barrier for new 

entrants in a value chain and represent a challenge for the firms that exist in the market 

because the profits of the firms are lower after the government set an MQS in order to 

maximize the social welfare. However, the government might subsidize both firms in 

order to keep them in the market at the level that firm 1 and 2 make at least cero profit. 

We show and compare these results in the following table: 

 

Table  1. Comparison of the Social Welfare under the scenarios without standards, with 
standards and subsidy scenario 

Scenario without standards 

kSW /0691.0=  =1π k/0244.0  2π = k/0015.0  

Scenario with standards 

kSW /0772.0=  k/0009.01 −=π        k/0084.02 −=π  

The government subsidizes firm 1 and 2 

kSW /0772.0=  01 =π  02 =π  

 

We can see in table 1 that if the government set the standards and subsidizes firm 1 

and 2 in order to keep them in the market, the social welfare is not altered. Hence, we 

infer that the government will agree on setting the standards and subsidizing both firms.  
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4.2. Open Economy 
 

In this section, we move to the scenario where the coffee firms proceed to reach 

their main goal which is to export their products to the market in developed countries. 

In order to export to the developed country, these coffee firms are forced to achieve the 

organic regulations set by the importing country. 

4.2.1. Minimum Quality Standard and Social Welfare 
Maximization 

 

In this scenario we analyze the influence of the introduction of an MQS in a 

developed country. We imagine that the importing country sets an MQS to regulate the 

entrance of organic products in the country; this MQS is set in pursuit of social welfare 

maximization. This standard is supposed to be higher than the quality level of the low 

quality firm and lower than the quality level of the high quality firm. This fact binds the 

low quality firm to comply with the MQS, i.e. qq =2 . 

 As in the prior scenario, this game consists of three stages. In the first stage the 

developed country sets an MQS in pursuit of maximum social welfare; in the second 

stage, subject to the MQS, firms decide on the level of their product quality; finally in 

the third stage, the two firms compete in Bertrand fashion. We use backward induction 

to derive the subgame perfect equilibrium. Because the equilibrium of the third and 

second stage are the same as those prevailing in (2) and (11), we need only to calculate 

the MQS in the first stage. 

The social welfare is composed by the consumer surplus generated from the low 

( 1CS ) and the high quality ( 2CS ) products only. 
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Figure 2. Behavior of Social Welfare with Respect to MQS - Open Economy 

 

In figure 3 we can see that the social welfare is increasing with a higher MQS. 

The highest level the MQS can reach is set by the zero-profit condition of the high 

quality firm. The result of table 2 reveals that if the importing country imposes an MQS 

so that the high quality firm supplies in the market making zero profit, the social 

welfare is the largest. 

As the MQS increases, the low quality firm no longer finds it profitable to stay 

in the market for a MQS equal to kq o /1666.0=  it generates negative profit (see table 

2). 

Substituting the MQS value into equation (11) yields the optimal quality 

standard of the high quality firm as follows: kq o /2916.01 = . At the same time the 

maximizing social welfare under MQS is equal to kSW o /0850.0= . The superscript 

o  refers to the variables under an open economy.  

There is another possibility that the low quality firm exit the industry, the 

domestic market starts to be supplied by a foreign monopoly, in this case the social 

welfare is composed by the consumer surplus generated from the high quality good only 

and behaves increasing in the MQS and reaches its maximum at a quality level of 

kqM /5.0= . The superscript M refers to the variables under foreign monopoly. It is 
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worthy to recall that at this point the foreign monopolist makes zero profits. These 

results are summarized in the following proposition. 

 

Proposition 2 The highest MQS social welfare maximizing blocks the entry of the low 

quality exporter firm and the market becomes a monopoly controlled by the high quality 

exporter firm. In addition, the MQS social welfare maximizing in an open economy is 

smaller ( k/1666.0 ) than that of a closed economy ( k/1702.0 ). 

 

Besides, in an open economy the social welfare under the MQS social welfare 

maximizing is greater ( kSW o /0850.0= ) than that in a closed economy 

( kSW ws /0691.0= , kSW s /0772.0= ) and greater under a monopoly case 

( kSW M /0312.0=

 

) as well. 

 

  We can see how the choice of the MQS alters social welfare for the importing 

country. Because the SW is much larger if both companies stay in the market, the 

importing country might subsidize to the low quality firm through development 

programs in developing countries to increase the market access in order to allow both of 

them stay in the market and avoid a monopoly case.  

  Comparing the scenarios without and with standards in a closed economy case 

we found that like Ecchia and Lambertini (1997) since the minimum quality standards 

are higher than the lower quality previously offered in the market in absence of 

regulation the quality levels produced in the market tend to increase. In the open 

economy scenario we see that when firms engage under prices competition the highest 

minimum quality standards will give rise to the highest social welfare, meanwhile the 

benefit of both companies will decrease, and the firm 2 is making loss. These latter 

results reversed the findings of Valletti (2000) who engaged in Cournot competition and 

has shown that when quantity setting behavior is assumed overall welfare is decreasing 

with the implication that a MQS should not be adopted in such market. 
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4.2.2. Minimum Quality Standard under Initiative Democracy  
 
  

In this section, we shall derive the optimal MQS under an initiative process 

depicting the European Union society in the context of the treaty of Lisbon.  

Following the Lisbon treaty that introduced the citizens’ initiative, a particular 

policy proposal can be request to bring forward to the European commission by one 

million EU citizens’. Once the signatures from citizens have been collected, the petition 

will be registered with the commission and a decision made on whether the initiative 

falls within the scope of its powers.  

In our model the citizens want to obtain the appropriated MQS with the 

objective to maximize their utility iV . Hence, the citizens will try to initiate the MQS if 

they are aware that it raises their wealth.  

This democratic scenario has three stages. At the first stage, citizens choose for 

the appropriated MQS to regulate the market of products and maximize their 

utility ii
ii pqV −= θ ; in the second stage, subject to the MQS the exporter firms 

determine simultaneously their quality levels; in the last stage the firms compete in 

prices. 

Because the equilibrium of the third and second stage are the same as those prevailing 

in (2) and (11), we need only to deal with the MQS in the first stage.  
 We proceed to analyze the effect of the MQS on the individual utility of the high 

and low quality consumers, as follow: 
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  Using equation (10), in appendix D we show that the increment of MQS raises 

the utility of both the high and the low quality consumers. Therefore, we can infer that 

there will be a high expectation of the citizens to initiate a highest MQS.  

 However, as we have demonstrated in the scenario of MQS under social welfare 

maximization, the MQS will reach its maximum level when only the high quality firm 
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stay in the market and is making zero profit, at this point the utility of the high quality 

consumers is kV ii /)25.05.0( 11 −= θ , which compared to the utility acquired by 

consuming the products from a duopoly market that is kV ii /)0729.02916.0( 11 −= θ , we 

can see that the individual utility is larger under a monopoly. This leads to proposition 3. 

 

Proposition 3 If a high MQS offers a high utility to both types of consumers, then, all of 

them will prefer initiate a more demanding standard which might force company 2 to 

drop the market ,and it will start to be served by a foreign monopoly.  

 

Hence, we conclude that the initiative process work as an entry barrier against 

the market access of firms from developing countries to developed markets, because the 

citizens will try to initiate such policy to increase their wealth, therefore a very 

demanding MQS in the importing country become this market less attractive for any 

exporter firm. In this way farmers association from developing countries are forced to 

search for new export markets where the set standards don’t prejudice their profits. 
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CHAPTER FIVE 

CONCLUSIONS AND SUGGESTIONS 
 

The major of this study is to discover the influence of standards on market 

access of coffee producers from developing economies to specialized markets located in 

developed countries. Based on the results, several conclusions can be drawn. The 

research findings will be presented at the first and the managerial will be given later. 

Suggestion for future also will be provided in this chapter. 

 

5.1. Research Findings 
  In this context, we demonstrated that the introduction of the optimal MQS limits 

firms’ access to markets. We confirmed that although the introduction of the highest 

MQSs maximizes social welfare, there is a reduction in the profits of the high-quality 

firm and the low-quality firm bears losses. This fact gives rise to the possibility that the 

importing market is monopolistic. Besides, we have noticed that if the low-quality firm 

exits the scenario and a monopolistic firm begins supplying to the market, the importing 

country’s social welfare will decrease dramatically. 

 The gradual scenario represented the real case of coffee producers from 

developing countries, organized into micro, small, and medium-size enterprises or 

cooperatives, which first begin working in the local economy and subsequently seek 

opportunities to export their products to niche markets in developed countries like the 

organic market.  

Furthermore, this study has shown that because the coffee belongs to a 

commodity market where the price goes up and down which means that if prices drop 

very much it could be very hard for the farmers, hence it is important for farmers to 

concentrate in a high quality, not in the most quantity because the highest quality coffee 

creates a separated specialty market that is somehow immune from the commodity 

prices because consumers pay according to the quality and farmers don’t have to worry 

about price fluctuation. 
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5.2. Implications 
  This paper implies that such farmers first need to organize themselves into 

cooperatives or associations in order to gain access to information, financial credit, 

technology, and build capacity, which would facilitate increased access to specialty 

markets such as the organic market. In addition, nowadays we can find social 

enterprise models which cares to build strong supply chains, investing in the overall 

health of the specialty coffee industry, support farmers and roasters, and use innovative 

technologies to make sure that farmers and roasters are communicating, learning, and 

developing transparent, long-term relationships that aid in the health of the sustainable 

coffee market.    

 

5.3. Limitations 
The limitations of the research are discussed in order to focus attention when 

applying research result. In this study the representation of the organic standards as 

MQS is hypothetical. Thus, the application of high quality standards is needed for better 

justification of the proposed model.    

The addition of other relevant factors in this context such as the technology 

investment, certification costs, and the fierce competition between the small farmer 

cooperatives and associations with the big coffee firms are also needed for more 

convincing results.   

 

 

 

5.4. Research Suggestions 
 

 This study would recommend that future researchers need to use more variables 

such as the technology investment, certification costs, to study the impact of the 

standards on the market access from developing economies to specialized markets. 

Besides, the setting used in this research could be improved to fill the existing wage gap 

of worker.   

The results of the model can also be reinforced with data collection from the 
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whole coffee supply chain and contrasted with the results produced by subgame perfect 

equilibrium. 

Finally, this type of research should be duplicated using different types of the 

existing environmental ecolabels and adding the respective social implications to those 

surveys. A comparison of differences among those surveys would be interesting.  
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 Appendix A. Closed Economy. MQS and social welfare maximization. Procedure 

to obtain the welfare-maximizing MQS 

 

 In a closed economy, welfare comprises consumers’ surplus and producers’ surplus, 

which is represented in the following manner: 
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 Solving (A.1), we obtain the following equation: 
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 In order to derive the optimal MQS, we differentiate (A.2) with respect to q  using 

the following welfare maximizing function: 
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In order to facilitate the process of deriving the optimal MQS (A.3), we establish that 

qqA /1= , where 1≥A . 

Now, solving each of the values in order to deal with (A.3), originally we have 
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We are required to deal with q  and 1q  in (A.4) and (A.5), respectively and 

subsequently, use equation (11) in order to convert the data into A , which yields  

kA
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q
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Dividing both sides of (A.6) by q  yields the value of q  in terms of A , which is 

represented by the following equation: 
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 Substituting (A.6) and (A.7) into (A.4) and (A.5), respectively and converting the 

other terms of the expression into A , we obtain the following equations: 
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Simultaneously, we work on an equation in order to analyze the impact of the MQS 

on the quality level of the high-quality firm (such a result is obtained by totally 

differentiating the profit of the high-quality firm, i.e., qq11π qd 111 qqπ+ 1dq  = 0), in 

the following manner: 
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Solving (A.10) yields  
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 We convert the terms of equation (A.11) to A ; however, we are first required to 

ascertain the value of k  in the function of 1q  and q . We use equation (11) in order to 

obtain the value of k  and obtain the following equation: 
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 Substituting (A.8), (A.9), and (A.12) into (A.3), the only solution (in real numbers 

and greater than one) is 72325.1=A . By re-substituting this value into the first order 

conditions and using the relationship qqA /1= , we obtain the welfare maximizing 

MQS and the optimal quality of a high-quality firm. 

 
 

Appendix B. Open Economy. MQS and social welfare maximization. Procedure to 
obtain the welfare-maximizing MQS  
 
In order to determine the impact of the MQS on SW  in an open economy, we 

differentiate the social welfare function with respect to q , which yields 
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where the impact of the MQS on 1CS  and 2CS  is 
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In order to identify the behavior of social welfare with respect to the MQS, we 

replace (B.2) and (B.3) for analyzing the sign of the equation through the following 

factoring process,  
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Since 1q  > q  and the predominant sign of the equation outside the parentheses ( 1q q ) 

is positive, the sign of the entire equation is positive, which implies that the social 

welfare increases with the introduction of the MQS. 

In order to determine the value of the welfare-maximizing MQS, we demonstrate that 

the MQS established by the importing country permits only the high-quality firm to 

supply to the market while making zero profits. 
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In order to support (B.5), we use the reaction function for firm 1 in the following 

manner: 
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Now, solving (B5) and (B6) simultaneously, we obtain the welfare maximizing MQS as 

kq o /1666.0=  and the optimal quality of the high-quality firm as kq o /2916.01 = . 

 
Appendix C. Open Economy. Analysis in the case of a monopoly 
 
In a monopoly, the profit of the single firm that exists in the market is represented as 

2
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First, maximizing with respect to 1p  and subsequently, with respect to 1q , we obtain 

5.0=Mx , kqM /25.0= , and kM /0312.0=π .The superscript M denotes the value of 

the high-quality firm in the case of a monopoly.  

In a monopoly, the social welfare function is equal to the consumer surplus of the 

only firm supplying in the market and is represented in the following manner: 
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Solving the social welfare equation yields kSW M /0312.0= . 
In order to determine the value of the welfare-maximizing MQS, we will proceed in 

the same manner as in appendix (B.4), where the high-quality firm supplies to the 

market while making zero profits. 
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Solving (C.3), we obtain the limit of the high-quality firm i.e., the only supplier in the 

market, as kqMmqs /5.0= . 

 
Appendix D. Determining MQS using an initiative process under a democratic 

regime. Identifying the impact of MQS on high- and low-quality consumers. 

 

 Individual utility may be re-expressed in the following manner: 

 ii
ii pqV −= θ .                (D.1) 

From (D.1), we derive the impact of the MQS on the individual utility of high- and 

low-quality of consumers, which is represented as 
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 In order to identify the consumers who enjoy an optimal MQS, equating (D2) 

and (D3) to zero and solving them yields the following equations:  
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 Applying equation (3) in order to solve (D.4) and (D.5) yields 
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Replacing the values from (D.6), (D.7) and equation (7) into (D.4) and (D.5) 

respectively, solving we have: 
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Comparing (D.8) and equation (4a), which represents the taste parameters of high-

quality consumers, yields the following: 
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(D.10) is negative, which indicates that *θθ > . This implies that the MQS 

compliments the wealth of all high-quality consumers. 

 
Comparing (D.9) and equation (4b), which represents the taste parameters of low-
quality consumers, yields the following equation: 
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(D.11) is negative, which indicates that *θθ > . This implies that low-quality 

consumers prefer a rather rigorous MQS because it provides them with a windfall gain. 
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FIGURES AND TABLES 
 
 

 
Source: Sustainable Coffee Survey of the North American Specialty Coffee 
Industry, Giovannucci (2001). 
 

Figure 3. Factors Considered "very important” in Making Sustainable Coffee Vauable 
to Businesses 
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Table  3. Worldwide Sales of Organic Products 
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Source: International Trade Center—ICT, Organic Monitor 
Made by: Commission for the Promotion of Peruvian Exports and 
Tourism (PromPeru), Ministry of Foreign Commerce and Tourism of 
Peru  
* The 2009 values have been estimated 
Original Version: Spanish 

 
   

 
�

Source: International Trade Center—ICT, Organic Monitor 
Made by: Commission for the Promotion of Peruvian Exports and 
Tourism (PromPeru), Ministry of Foreign Commerce and Tourism of 
Peru 
*This graph has been regenerated by the author. 

 
Figure 4. Main Markets for Organics Products - 2008�
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Source: FiBL & IFOAM 2009 
*This graph has been regenerated by the author. 

 

Figure 5. Organic Producers by Geographical Regions 

 
 
 
 
 

 
Source: Peru National Customs Service—ADUANAS 
Made by: Commission for the Promotion of Peruvian Exports and Tourism 
(PromPeru), Ministry of Foreign Commerce and Tourism of Peru 
This chart is based on estimated values  
Original Version: Spanish 

 
Figure 6. Peru - FOB Value of Organic Products 
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Source: Peru National Customs Service—ADUANAS 
Made by: Commission for the Promotion of Peruvian Exports and Tourism 
(PromPeru), Ministry of Foreign Commerce and Tourism of Peru 
This graph is based on estimated values and includes derived products. 
*This graph has been regenerated by the author (Original Version: 
Spanish). 

 
Figure 7. Peru: Export by Organic Products 

2008 
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