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This paper examines competition among non-governmental organizations (NGOs) that act as standard-setting organizations when firms selling labeled products have market power in the product market. We consider a double duopoly model in which NGOs compete to offer firms labels for sustainability quality and firms compete to sell vertically differentiated products. We assume that NGO preferences for standard quality levels differ, with some being quality-driven organizations and others being market-driven organizations. We find that these two NGO types must have very different preferences to be present in the label market. Moreover, competition between these two types of NGOs leads to a decrease in standards provided by the qualitydriven NGO, an increase in standards provided by the market-driven NGO, and an increase in overall weighted sustainability quality.

Introduction

Ecolabeling is a tool to promote sustainable conscious consumption, and it has the potential to do so on a significant scale. The Ecolabel Index, a global directory of ecolabels, currently tracks 463 ecolabels in 199 countries and 25 industry sectors. 1 A label is a logo that indicates that a product or company has met a standard. A standard is part of a governance mechanism designed to ensure sustainable development: a tripartite standards regime that includes standard-setting organizations, certification bodies or auditors, and accreditation authorities [START_REF] Loconto | Standards, techno-economic networks, and playing fields: performing the global market economy[END_REF]. In this article, we consider only standard setters. Standards are set by different types of actors: governments, industries, approved certification bodies, and non-governmental organizations (NGOs). According to the 2010 Global Ecolabel Monitor, most ecolabels (58%) were operated by non-profit organizations, 18% by for-profit organizations, 8% by governments, and the remainder by other actors (e.g., industry associations, hybrid for/non-profit partnerships, and public-private partnerships) (Big Room Inc. and World Resource Institute, 2010).

On the corporate side, more than one-third of multinational companies have voluntary thirdparty certifications for environmental or social standards [START_REF] Kitzmueller | Economic perspectives on corporate social responsibility[END_REF].

NGOs appear to be preferred as standard-setting partners by firms in many fields, including sustainable agriculture, fishing, packaging, supply chain management, labor issues, renewable energy, forest resources, health, and safety. The development of sustainability labels has created a real market for labels, whose proliferation creates competition among them. The risk is then that "a bad label drives out a good one", that is, a less stringent and less costly standard for firms, addressing a specific issue, becomes a leader on the market and the benchmark for the concept as a "race to the bottom" in terms of label stringency. In this context, competition can then be seen as undesirable [START_REF] Auld | Constructing Private Governance: The Rise and Evolution of Forest, Coffee, and Fisheries Certification[END_REF].

Voluntary labels with similar issues and criteria are increasingly being established by NGOs, and these NGOs compete in the label market for adoption by multinational firms. Therefore, this paper examines competition among NGOs acting as standard-setting organizations to supply a label to large, multinational firms that want to buy certified commodities and to sell labeled products in order to analyze the impact of this competition on standard stringency. We consider a model of label design in which firms selling labeled products obtain market power in the product market and in which NGOs have different views and preferences about how to have the most impact on a specific sustainability issue.

A good example of this phenomenon is the Lipton-Rainforest Alliance partnership and the evolution of the Fairtrade label. In May 2007, Unilever, the world's largest tea company, announced plans to source its entire tea supply sustainably. Three labels developed by NGOs were considered by Unilever: Fairtrade, UTZ Certified, and the Rainforest Alliance. Unilever chose the Rainforest Alliance, because, among others, the Rainforest Alliance standard does not offer producers a minimum guaranteed price, as required by the Fairtrade scheme, which leaves producers vulnerable to market price fluctuations [START_REF] Poret | Mainstreaming fair trade: a discussion through the Lipton tea case[END_REF]. Therefore, Unilever chose a less demanding standard in terms of social criteria. Fairtrade International has proposed the development of a Fairtrade Sourcing Partnership (FSP) for several years. Historically, for a product to bear the Fairtrade logo, all ingredients that can be certified must be certified, and a minimum of 20% of the total product must be composed of Fairtrade-certified ingredients. The FSP shifted this policy and began using a new logo to certify products containing only one certified ingredient -sugar, cocoa, or cotton -even if the ingredient represents less than 20% of the total product. This new scheme aims to increase the volume of commodities being purchased from Fairtrade-certified farmers and to engage companies that either do not want to commit to the full cost of certifying their products or are interested only in particular commodities. Nine companies, such as Mars, Rewe, and Lidl, signed up for FSP cocoa when it launched in 2014. According to organizations such as Oxfam, the development of the FSP is explained by the decline of the market share of the Fairtrade label due to competition with other labels, such as Rainforest Alliance and UTZ Certified. Indeed, these labels have grown more rapidly than the Fairtrade label, exceeding it in terms of sales volume [START_REF] Potts | The State of Sustainability Initiatives Review 2014: Standards and the Green Economy[END_REF]. Moreover, some observers highlight that this new version of the Fairtrade logo may confuse consumers and risks marginalizing the traditional Fairtrade label, even replacing it. 2Despite the increasing importance of NGOs, economic analyses of competition among NGOs are rare. This competition is studied in terms of NGOs' fundraising activities in the donation market. [START_REF] Rose-Ackerman | Charitable giving and "excessive" fundraising[END_REF] models NGOs that differ along one dimension, ideology, to decide which portion of donor revenues to devote to fundraising efforts. In [START_REF] Aldashev | When NGOs go global: competition on international markets for development donations[END_REF], [START_REF] Aldashev | Goodwill bazaar: NGO competition and giving to development[END_REF] and [START_REF] Heyes | NGO mission design[END_REF], horizontally differentiated NGOs' mission is to defend more or less specific issues and these NGOs compete with each other in fundraising activities or mission statements. In this literature, NGOs are assumed to be concerned only with their own programs, that is, the social output they individually produce [START_REF] Scharf | Impure prosocial motivation in charity provision: warm-glow charities and implications for public funding[END_REF][START_REF] Heyes | NGO mission design[END_REF]. This common assumption in the literature on nonprofits is retained in our model, even if our approach is more similar to the literature on the economics of labels; see [START_REF] Bonroy | On the economics of labels: how their introduction affects the functioning of markets and the welfare of all participants[END_REF] for a review of this topic. A substantial body of literature compares standard levels by the type of standard-setting organization: government, NGO, or industry [START_REF] Heyes | Private vs. public regulation: political economy of the international environment[END_REF][START_REF] Bottega | Public, private and nonprofit regulation for environmental quality[END_REF]Bottega et al., 2009;[START_REF] Manasakis | Certification of corporate social responsibility activities in oligopolistic markets[END_REF]Fischer and Lyon, 2014, forthcoming;[START_REF] Li | Green, greener, greenest: eco-label gradation and competition[END_REF]. Fischer and Lyon (2014, forthcoming) examine competition between an NGO and a for-profit industry association. [START_REF] Fischer | Competing environmental labels[END_REF] find that the environmental benefits may be smaller in the presence of both labels than in the presence of the NGO label alone, especially when firms have similar cost structures. Fischer and Lyon (forthcoming) show that, relative to the NGO label alone, environmental benefits are always reduced by the presence of an industry label when multitier labels are possible. In a work in the same vein, [START_REF] Li | Green, greener, greenest: eco-label gradation and competition[END_REF] compare different eco-label program settings by industry, environmentalist group, or government regarding multi-tier standards or competition. In the case of competition between industry and environmentalist programs, the two labels coexist and the environmentalist sponsor sets its standard at a level below its optimal standard without competition. In these papers, the objective of the NGO is to maximize environmental quality or to minimize a specific harm, which is usually related to an externality or a public good.

To our knowledge, the articles in the literature most closely related to ours are Heyes andMartin (2017, 2018), who address the question of entry of competing NGOs into the label market. Heyes and Martin ( 2017) offer an interesting model in which labels are differentiated both horizontally through issues and vertically through stringency. The authors assume that NGOs care about the amount of social benefit produced by their owned labels, that is, the social value of the issue promoted by the NGO multiplied by the quantity of products carrying the NGO's label. This paper makes use of the Salop circle model of monopolistic competition, augmented by the possibility of quality-enhancement. Because the model is symmetric by assumption, competing NGOs always offer the same level of stringency. The interesting results are that there is too much entry and that the level of quality is more stringent than the optimal one. [START_REF] Heyes | Inefficient NGO labels: strategic proliferation and fragmentation in the market for certification[END_REF] analyze an NGO's choice of a narrow or a wide label in terms of social issues and the welfare implications of entry and competition between NGOs in the label market. They show that competition between NGOs generally has a negative impact on welfare because of a fragmentation in labels.

Our study differs from these previous works in several ways. Most importantly, we model the rivalry between two labels created by competing NGOs, that is, by organizations of the same type, like in Heyes andMartin (2017, 2018). However, unlike in Heyes andMartin (2017, 2018), NGOs compete on the same issue. We nevertheless suggest that even if NGOs have the common issue or objective, they have different views about how to achieve this objective. In the context of NGO-created labels, NGOs may have an impact on an issue through two channels: quality or quantity. In other words, NGOs have the same objective function, but the NGOs' preferences for quality versus quantity can be very different. Indeed, some NGOs are quality-driven organizations whose activities are quality oriented, with a strong commitment to values such as ensuring fair trade or preventing child labor with few compromises. Their objectives are then clearly oriented toward the stringency of their standards. Such an NGO expects that more and more firms will meet its standards over time by gradually improving their practices. Other NGOs collaborate with large companies in a mainstream approach and may be seen as market-driven organizations whose objectives are to stimulate trade to promote their causes. These NGOs expect that once many firms meet their standards, they could increase their requirements. In our illustrative example, on the basis of its requirements on guaranteed minimum prices and other social criteria, Fairtrade is viewed as a more stringent label, and this NGO can be defined as more quality-driven than the other organizations. UTZ Certified is also a label for sustainable farming that covers good agricultural practices, farm management and the environment. The NGO has an ambitious target of 50% coverage across the coffee, cocoa and tea sectors by 2020 in order to "increase impact through volume" (see the UTZ Certified website). This organization clearly focuses on quantitative targets.

Another difference with the papers surveyed above is that we consider strategic competition between firms in the labeled products market. In other words, a model of label design in which firms have market power is developed. Indeed, in Fischer and Lyon (2014, forthcoming), [START_REF] Li | Green, greener, greenest: eco-label gradation and competition[END_REF], and Heyes andMartin (2017, 2018), firms are price-takers. As in many papers in the literature on the economics of labels, such as [START_REF] Amacher | Environmental quality competition and ecolabeling[END_REF][START_REF] Ben Youssef | Eco-labelling, competition and environment: endogenization of labelling criteria[END_REF][START_REF] Ben Youssef | Multiplicity of eco-labels, competition, and the environment[END_REF]), and Bottega et al. (2009), we assume price competition à la Bertrand between two firms under the assumption of vertical product differentiation. Indeed, the proposed model in this paper is fully in line with the literature on vertical differentiation and thus our framework is more closely related to the works of Fischer and Lyon (2014, forthcoming) and [START_REF] Li | Green, greener, greenest: eco-label gradation and competition[END_REF] than to those of Heyes andMartin (2017, 2018). In this way, the framework of this model can correspond to the example exposed previously in this introduction. In many developed countries, only two or three main large tea blenders, such as Unilever with Lipton and PG Tips, Tata with Tetley, or Twinings, compete on the tea market and can display different labels, such as Rainforest Alliance, Fairtrade, or UTZ certified [START_REF] Loconto | Sustainably performed: reconciling global value chain governance and performativity[END_REF][START_REF] Poret | Mainstreaming fair trade: a discussion through the Lipton tea case[END_REF]. 3 We then consider a double duopolistic model with vertical differentiation through two sustainability labels whose quality/stringency levels are endogenously chosen by each NGO.

The remainder of this paper proceeds as follows: Section 2 presents the model; Section 3 analyzes the firms' choices for prices and labels; Section 4 characterizes the equilibrium labeling scheme for the two NGOs and compares the results with the benchmark cases; Section 5 concludes.

The main proofs are in the Appendix.

The Model

We develop a double duopoly model of vertical product differentiation with two NGOs and two firms. The model is based on the quality competition literature in the case of an uncovered market. 4 Under partial market coverage, production changes when the levels of quality change. This approach allows us to analyze both quality and quantity competition. For consumers and firms, our model follows the hypotheses proposed by [START_REF] Motta | Endogenous quality choice: price vs. quantity competition[END_REF] and [START_REF] Amacher | Quality competition and social welfare in markets with partial coverage: new results[END_REF], who study a duopoly equilibrium with the characterization of firm quality choice under partial market coverage for both variable and fixed quality costs.

Sustainability quality is our vertical differentiation variable. It represents the composite characteristics expected to objectively and synthetically measure the attention paid by the firm to sustainable development. It can be viewed as a measure of firm corporate social responsibility (CSR) activities. 5 Sustainability quality is promoted by two NGOs acting as standard setters, A and B, which can propose two different labels with sustainability quality level s j , with s j > s 0 for j = A, B. Following [START_REF] García-Gallego | Market effects of changes in consumers' social responsibility[END_REF], it is assumed that the standard product with low sustainability quality s 0 is sold at a competitive price by a competitive fringe of firms, which do not adopt any labels. For simplicity, we assume that s 0 = 0. Therefore, if one of the two firms wants to sell the product at a higher price than the competitive one, potentially yielding positive profits, it has to adopt a label guaranteeing the sustainability quality of the good.

We present the model for the case where s A > s B , and the results are given for both cases,

s A > s B or s B > s A .

Firms

On the supply side of the product market, we consider two symmetric firms, 1 and 2. The firms' marginal costs depend on the chosen label and are defined as c(s j ) = (c s j + k)s j for j = A or B. The marginal cost function c(s j ) has two components. The first component, c s 2 j , represents the quadratic cost of providing sustainability quality for firms. 6 The marginal cost of meeting the label j requirements is independent of the quantity of the good produced but strictly increasing and convex in the sustainability quality level s j . The second component, k s j , includes fees paid to the NGO j for the use of its label and the cost of certification that is paid to a third-party auditor, which is not considered here. The parameter k represents the unit cost of using and controlling label criteria if the sustainability quality level s j is viewed as a number of precise criteria certified by label j.

Consumers

On the demand side, we develop a vertical differentiation model à la [START_REF] Mussa | Monopoly and product quality[END_REF].

Consumers can observe the label choices of firms and have the indirect utility function u = θs jp j (and zero utility if they do not buy the differentiated good). They differ in their tastes for sustainability quality, as described by the parameter θ ∈ [θ, θ], where θ is uniformly distributed with unit density. As the quality s j of the good increases, the utility u obtained by consumers for any given price p j increases. However, consumers with higher θ will be willing to pay more for goods with high sustainability quality. We assume that the consumer with the highest valuation for sustainability quality is willing to pay the unitary cost of the labeled criteria, θ > k.

Consistent with the literature on product differentiation, we assume that consumers can buy at most one unit of the good. When a product is certified by label j, consumers are certain that the quality level is s j , as the third-party certifiers are trustworthy. When two different labeled products are available in the market, the following threshold values allow a characterization of consumers' choices:

θ AB = p A -p B s A -s B and θ ∅B = p B s B .
Consumers characterized by θ > θ AB obtain higher utility from consuming the good labeled by NGO A rather than the alternative good labeled by NGO B, while consumers characterized by θ AB > θ > θ ∅B obtain a higher utility from consuming the quality set by NGO B rather than the standard product. Finally, consumers characterized by θ < θ ∅B prefer the standard product. The utility function implies the following demand functions for the product labeled by NGO j, j = A, B, and for the standard product

q A (p A , p B , s A , s B ) = θ -θ AB , (1) 
q B (p A , p B , s A , s B ) = θ AB -θ ∅B , and (2) 
q ∅ (p B , s B ) = θ ∅B -θ. (3) 
When only one label is present in the market, the respective demand functions for the sustainability quality product and for the standard product are

q j (p j , s j ) = θ - p j s j , and (4) 
q ∅ (p j , s j ) = p j s j -θ, with j = A or B. (5) 
We consider the possibility that the sustainability quality market is not covered, that is, that some consumers may not buy any labeled product, that is, θ < θ ∅j for j = A or B. Note here that the condition θ -k < 3 2 is the condition such that, at equilibrium, the sustainability quality market is not covered, that is, q * A + q * B < 1 and q 0 j < 1 for j = A or B.

NGOs

In the absence of public intervention in the sustainability issue, NGOs offer their labels to firms to provide consumers with credible information about the sustainability quality of the labeled variant, which is otherwise unobservable.

The objective of the NGOs constitutes the most important hypothesis of the model. Most of the literature on labels [START_REF] Heyes | Private vs. public regulation: political economy of the international environment[END_REF][START_REF] Bottega | Public, private and nonprofit regulation for environmental quality[END_REF]Bottega et al., 2009;[START_REF] Brécard | Consumer confusion over the profusion of eco-labels: lessons from a double differentiation model[END_REF]Fischer and Lyon, 2014, forthcoming;[START_REF] Li | Green, greener, greenest: eco-label gradation and competition[END_REF] assumes that an NGO maximizes average environmental quality. This objective is pro-environmentally motivated and is related to the provision of a public good. Our idea is more consistent with the nonprofit literature. [START_REF] Aldashev | When NGOs go global: competition on international markets for development donations[END_REF] and [START_REF] Aldashev | Goodwill bazaar: NGO competition and giving to development[END_REF] assume that NGOs maximize the impact of their respective projects, that is, the quantity of services they produce in pursuing their missions. In [START_REF] Heyes | Social labeling by competing NGOs: a model with multiple issues and entry[END_REF], each NGO chooses the issue of its label and its stringency in order to maximize the demand for the product carrying its label multiplied by the social benefit related to the stringency of the label. In the same vein, we consider that an NGO cares only about the label it has developed. As the level of the standard it offers to firms has an impact on the volume or size of the market impacted by its label, the NGO is interested in both the quality level of its standard and the quantity of products with its label.

Additionally, we assume that each NGOs realizes a trade-off between the quality of its own label and the quantity of products sold with its label and that each NGO has its own preferences about the quality of the label it offers. This assumption allows us to distinguish quality-driven NGOs from market-driven NGOs. To formalize this idea, following [START_REF] Poret | Fair trade labeling: inside or outside supermarkets?[END_REF], we assume that the NGO's objective is to maximize a Cobb-Douglas utility function that depends positively on the sustainability quality and on the quantity of the labeled product sold,7 with different preferences for quality. For NGO

A U A (s A , s B ) = s α A (q A (s A , s B )) 1-α , ( 6 
)
where α is NGO A's quality preference parameter, with α ∈ (0, 1). Likewise, NGO B's objective is to maximize the following utility function

U B (s A , s B ) = s β B (q B (s A , s B )) 1-β , ( 7 
)
where β is NGO B's quality preference parameter, with β ∈ (0, 1).

We assume that NGO A is a more quality-driven than NGO B, that is, α > β. Analytically, this assumption generalizes existing treatments of NGOs, as in [START_REF] Heyes | Social labeling by competing NGOs: a model with multiple issues and entry[END_REF], where it is implicitly assumed that α = β = 1/2. Here, if α tends towards 1, then the NGO A has strong preferences for the stringency of its label and would want to set its label as stringent as possible, even if very few firms adopt the label. For the other extreme of β tending towards 0, the NGO B would like to set the less stringent label possible because it cares only about the units sold. The Cobb-Douglas function allows us to represent a more or less ample substitution between quality and quantity and the possibility of extreme situations in which an NGO focuses primarily on one of the two variables with poor substitution possibilities.

The Game

The following game is considered. In the first stage, the NGOs present in the market choose the level of standards required to obtain their label, given their respective objectives. [START_REF] Heyes | Private vs. public regulation: political economy of the international environment[END_REF] argue that NGOs are likely to change their label criteria quickly and straightforwardly. Furthermore, Fischer and Lyon (2014, forthcoming) assume that the choice of standard setters, regardless of their type, industry or NGO, are simultaneous. As we consider as standard setters two agents of the same type, it seems reasonable to assume that NGOs' choices are simultaneous. The last reason is that the Stackelberg model of an entry game with our assumptions is not tractable. In the second stage, the two firms, 1 and 2, sequentially choose whether and which label to adopt. Following Bottega et al. (2009), we assume that the choice to label is sequential. Bottega et al. (2009) argue that, in the real world, labeling processes are usually slow, as few firms adopt labels in the earlier stages of implementation. This can be explained by the fact that voluntary labeling requires firms to adapt their production or trade practices. Moreover, we assume that the label choice is sequential to avoid multiplicity of equilibria. This assumption does not modify firms' choice at equilibrium, but it allows the selection of an equilibrium when more than one exists. 8 We assume that firm 1 is the Stackelberg leader and that firm 2 is the follower. Given the information problem, consumers do not expect a quality level higher than s j , so firms produce a unique sustainability quality variant, s A or s B , or join the competitive fringe. In the third stage, if they have both chosen a label, firms set prices simultaneously. In the final stage, consumers choose whether or not to buy goods with sustainability label A or B.

We consider subgame-perfect equilibrium and proceed by backward induction. The results of this game are compared with benchmark cases in which only one NGO is present in the label market. We denote profits as π jj ′ for a firm that has either chosen a label or chosen not to adopt one, strategy j = A, B or ∅, given that its competitor has either chosen a label or chosen not to adopt one, strategy j ′ = A, B or ∅. When a firm decides not to adopt a label, it joins the competitive fringe and thus obtains zero profit, regardless of the other firm's choice.

The Benchmark Model

In the benchmark model, we consider a non-competitive situation in the label market. For presentation, we assume that only NGO A provides a sustainability quality standard for the two firms.

Then, the demand function for the sustainability quality product is given by equation ( 4) with j = A. In the third stage of the game, if only one firm has adopted the label, it has a monopoly position on the quality good market, and its program is the following

max p A π A∅ (p A , s A ) = [p A -(cs A + k)s A ]q A (p A , s A ).
The resolution yields equilibrium profits π A∅ (s

A ) = s A (θ-k-cs A ) 2 4 > 0.
The other firm joins the competitive fringe and obtains zero profit (π ∅A = 0). If both firms choose to adopt label A, the classic Bertrand game applies, and they obtain zero profits (π AA = 0).

In the second stage, firms sequentially choose whether to adopt label A. The extensive form of the label game is depicted in Figure 1. To simplify the analysis, we assume that if a firm is indifferent between adopting and not adopting a label because of Bertrand competition, the firm does not adopt the label because there are internal transaction costs of organizing a tripartite standards regime. Then, after eliminating all (weakly) Pareto-dominated equilibria, it is straightforward to see that the unique subgame equilibrium is for firm 1 to adopt label A and for firm 2 to join the competitive fringe.

Firm 1 Firm 2 A A (0,0) (0,0) ∅ A ∅ ∅ ( ∅ , 0) (0, ∅ ) Firm 2
When only label A is present on the market, NGO A sets the sustainability quality level to maximize the following objective

U A (s A ) = s α A (q A (s A )) 1-α with q A (s A ) = θ -k -cs A 2 .
The unique solution to this program is

s 0 A = α θ-k c
. 9 The total quantity of sustainability quality products sold is then equal to

q 0 A = (1 -α) θ-k 2 .

Firm Competition

A game with two potential labels certifying the sustainability quality is considered. We begin by solving the third stage of this game in which firms choose their prices as a function of their preceding choice of label. Then, the firms' label choice problem is solved.

Price Competition

Three types of market outcomes must be considered.

No differentiation: When both firms choose the same label, the classic Bertrand game applies.

Both firms offer the same price p = (cs j + k)s j with j = A or B, depending on the label selected, which provides zero profits for both firms (π AA = π BB = 0).

Differentiation with one label: When only one firm chooses a label, as in the benchmark model, this firm has a de facto monopoly position. Its program is the following

max p j π j∅ (p j , sj) = [p j -(cs j + k)s j ]q j (p j , s j ), for j = A or B.
The equilibrium firm profit after adopting the label is

π j∅ = s j (θ-k-cs j ) 2 4
> 0 for j = A or B. The other firm joins the competitive fringe and obtains zero profits (π ∅j = 0 for j = A or B).

9

The solution of a model in which the quality level is chosen by the firm is

s A = θ-k 3c .
Differentiation with two labels: When two firms choose different labels, they both have some market power due to product differentiation. The firm that has chosen label A now solves the following profit maximization problem

max p A π AB (p A , p B , s A , s B ) = [p A -(cs A + k)s A ]q A (p A , p B , s A , s B ).
The firm that has previously chosen label B solves the following profit maximization problem

max p B π BA (p A , p B , s A , s B ) = [p B -(cs B + k)s B ]q B (p A , p B , s A , s B ).
The first-order conditions (FOC) give the equilibrium prices

p * A (s A , s B ) = s A 4s A -s B [2(s A -s B )θ + 2(cs A + k)s A + (cs B + k)s B ], p * B (s A , s B ) = s B 4s A -s B [(s A -s B )θ + (cs A + k)s A + 2(cs B + k)s A ].
These expressions imply that the high-quality firm sets a price that is higher than the price charged by the low-quality firm. Note that as s B becomes closer to s A , the solution becomes closer to a Bertrand solution. Moreover, when the low-quality label becomes more stringent, the low-quality product becomes a closer substitute for the high-quality product. Price competition will intensify, so the price difference will decrease. Conversely, when the level of the high-quality standard increases, the high-quality product becomes a poor substitute for the low-quality one. Price competition will become less intense, so the price difference will increase.

The demand functions at the equilibrium prices in Stage 3 are then

q * A (s A , s B ) = s A 4s A -s B [2(θ -k) -(2s A + s B )c], (8) 
q * B (s A , s B ) = s A 4s A -s B [(θ -k) + (s A -s B )c] > 0. ( 9 
)
These functions imply that the quantity of products labeled by NGO A is positive if

s A + s B 2 < θ -k c . ( 10 
)
Two sustainability labels are present in the market only if their levels are relatively low compared to the demand/cost ratio of supplying a labeled product θ-k c

. In other words, at the price competition stage, two stringent labels can coexist only if the costs related to quality and certification are relatively low, that is, when it is cost efficient for firms and NGOs to implement and control sustainability quality, respectively.

The firm profits are then

π AB (s A , s B ) = s 2 A (s A -s B ) 2(θ -k) -(2s A + s B )c 2 (4s A -s B ) 2 = π AB , π BA (s A , s B ) = s A s B (s A -s B ) (θ -k) + (s A -s B )c 2 (4s A -s B ) 2 = π BA .
It is possible to check that firm profits are concave at the level of the label it has chosen. 10

Label Choice

In the second stage, the two firms, 1 and 2, sequentially select a label or choose not to adopt either available label. The extensive form of the label game is depicted in Figure 2.

Firm 1 Firm 2 Firm 2 A A B (0,0) ( ∅ , 0) ∅ ( , ) A B (0,0) ( ∅ , 0) ∅ ( , ) Firm 2 A B (0, ∅ ) (0, 0) ∅ (0, ∅ ) ∅ B Figure 2:
The label game with two standards

We obtain symmetric results when s B > s A , which allows us to state the equilibrium strategies with the two possible cases, either s A > s B or s B > s A , in the following proposition.

Proposition 1 (Firms' Equilibrium Strategies). In a duopoly model with vertical differentiation, in the label game, there are two thresholds,

s A (s B ) = θ-k c -s B 2 - √ cs B (4(θ-k)-3cs B ) 2c
and s A (s B ) =

10 If we look for the solution to the quality game when quality levels are chosen by both firms simultaneously, we obtain results similar to those of [START_REF] Motta | Endogenous quality choice: price vs. quantity competition[END_REF] and [START_REF] Amacher | Quality competition and social welfare in markets with partial coverage: new results[END_REF] when the costs of providing quality are variable in terms of production, that is, s A = 0.40976 θ-k c , and s B = 0.199361 θ-k c , where

s A > s B . min { θ-k c -s B 2 , 2( θ-k c ) -2s B }, such that (i). if s A < s A (s B )
, firm 1 will adopt the more stringent label, and firm 2 will adopt the less stringent label -strategy (A, B) if s A > s B and strategy

(B, A) if s B > s A ; (ii). if s A (s B ) ≤ s A < s A (s B )
, firm 1 will adopt the less stringent label, and firm 2 will adopt the more stringent label -strategy (B, A) if s A > s B and strategy

(A, B) if s B > s A ; (iii). if s A ≥ s A (s B )
, firm 1 will adopt the less stringent label, and firm 2 will not adopt any label

-strategy (B, ∅) if s A > s B and strategy (A, ∅) if s B > s A .
Proof. See appendix A.

The results of the label game are represented in Figure 3.
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Figure 3: The label choice (with θ = 2, k = 1.9, and c = 1)

The coexistence of two labeled products in the market is not possible if the levels of both labels are similar to each other and to the demand/cost ratio of supplying a labeled product θ-k c . Nor is this possible if the level of the most stringent label is very high (case (iii) of proposition 1). First, when both labels are stringent in relation to the demand/cost ratio of supplying a labeled product, the sustainability quality market is small. Hence, firms do not fight over a market niche. Second, when the most stringent label is too stringent, it is not profitable for the firms to choose it. In any case, the leader chooses the less stringent label to benefit from a monopoly situation in a larger niche market.

When two labeled products coexist in the market (s A < s A (s B )), the leader chooses to adopt the less stringent label if s A > s A (s B ) and chooses to adopt the more stringent label if s A < s A (s B ). The follower always chooses the opposite strategy. These choices can be explained as follows. Firms have an interest in avoiding direct price competition by differentiating their products using different labels only if the sustainability quality market is largely covered, that is, if the level of the less stringent label is relatively low. Indeed, the quality level of the less stringent label defines the size of the sustainability quality market. This phenomenon can be called the "market coverage" effect. It applies that an increase in the low-quality standard of its rival decreases the marginal profit from choosing the high-quality standard ∂π AB (s A ,s B ) ∂s B < 0 when s A > s B . When the less stringent label requires a low quality level, the sustainability quality market is large. Additionally, when the more stringent label also requires a relatively low quality level, it is profitable for the leader to adopt this label to take full advantage of the market coverage effect. When the most stringent label requires an intermediate quality level, it remains profitable for the leader to adopt it. In this case, the firm takes advantage of the "product differentiation" effect by setting a high price. However, when the less stringent label requires an intermediate quality level, the market size is reduced, and product differentiation through quality is also limited. As an increase in the high standard level of the rival increases the marginal return from choosing the low standard level ∂π BA (s A ,s B ) ∂s A > 0 when s A > s B , the leader chooses to adopt the less stringent label. Moreover, it is trivial to show that the follower always chooses the leader's opposite strategy. Indeed, firm 2 obtains zero profits whenever it imitates the leader's strategy by choosing the same label, while it obtains positive profits by choosing the other label.

NGO Competition

In this section, we examine the strategic behaviors of NGOs as sustainability quality standard setters through the choice of the quality levels required from firms in order to obtain their labels.

Then, we analyze the impact of competition between the NGOs on quality standard stringency.

Sustainability Quality Choice

When both labels are present in the market, we assume that NGOs simultaneously choose the sustainability quality level of their standard. The solution is presented for the case in which s A > s B . The maximization program of NGO A is the following

max s A U A (s A , s B ) = s α A s A (2(θ -k) -(2s A + s B )c) 4s A -s B 1-α
.

The FOC can be written as

αq A (s A , s B ) + (1 -α)s A ∂q A ∂s A <0 = 0. (11) 
From the FOC, we obtain the following best-response function of NGO A

s BR A (s B ) = 4α(θ -k) -(3α -2)cs B + √ Y A 8c if s B <      4α 2 4-4α+3α 2 θ-k c when α < 2 5 2(4α-1) 3(1+2α) θ-k c when α ≥ 2 5 (12) with Y A = (4(θ -k) -3cs B )(4α 2 (θ -k) -(4 -4α + 3α 2 )cs B ).
The best response of NGO A is to differentiate its own label from the rival label by setting a higher sustainability quality standard when possible, that is, when the level of NGO B's standard, s B , is relatively low.

The maximization program of NGO B is the following

max s B U B (s A , s B ) = s β B s A ((θ -k) + (s A -s B )c) 4s A -s B 1-β .
The FOC can be written as

βq B (s A , s B ) + (1 -β)s B ∂q B ∂s B = 0, (13) 
with ∂q B ∂s B < 0 if and only if s A > θ-k 3c . Then, an interior solution exists if and only if s A > θ-k 3c . From the FOC, we obtain the best response function for NGO B

s BR B (s A ) = (3 + 2β)cs A -(1 -2β)(θ -k) - √ Y B 2βc if s A ≥ 1 + 2β 3(1 -β) θ -k c (14) with Y B = ((θ -k) -3cs A )((1 -2β 2 )(θ -k) -(1 + 2β)(3 -2β)cs A ).
The best response of NGO B is to differentiate its own label from the rival label by setting a lower sustainability quality standard when possible, that is, when the level of NGO A's standard, s A , is relatively high.

We then complete the solution of the model by solving the two best response functions simultaneously.

Proposition 2 (NGOs' Equilibrium Strategies). In a double duopoly model with vertical differentiation, there exist the following standard levels

s * A = Z A + (1 + β -2αβ) √ Y 6X θ -k c and s * B = Z B -(1 -2β + αβ) √ Y 3X θ -k c ,
with

Z A = 2β(-3 + 2β)α 2 + (3 + 5β -10β 2 )α + 1 -β + 4β 2 , Z B = β(3 -10β)α 2 + (3 -5β + 4β 2 )α -1 + 10β -4β 2 , Y = (1 -3α) 2 -4(4 + α(-5 + 3α))β + 4(2 -α) 2 β 2 > 0, and 
X = 1 -β(α -2 + 2(1 -(1 -α)α)β) > 0, such that (i). if β < 7- √ 33 16 and α ≥ α(β) = 3+2β(4β-5)+4(1-β) √ 6β (3-2β) 2 > 1
3 , and if 7-

√ 33 16 < β < 1 4 and α ≥ 1 2(1-2β) , there is a unique Pareto dominant equilibrium (s * A , s * B ), with s * A > s * B ;
(ii). otherwise, there is no equilibrium with two different labels.

Proof. Proof. See appendix B.

In a double duopoly model wherein NGOs compete to set quality standards through labels awarded to firms that comply with its standards, the coexistence of both labels is possible only if the NGOs' preferences for sustainability quality are extremely different. The general insight of this proposition is as follows. Firms must differentiate themselves from their rivals to generate profits, and NGOs must differentiate themselves based on the quality standards that they offer to be chosen by the firms. This context implies two conditions. First, the sustainability quality market must be sufficiently large to allow these two NGOs to operate in the label market. Due to the market coverage effect, the less stringent standard must be very low. As it is assumed that NGO A is a more quality-driven organization than NGO B (α > β), the sustainability quality preference parameter of NGO B must be very low, that is, β < 1/4. Second, due to the product differentiation effect, both NGOs must also differentiate themselves from each other by offering very different standards. Thus, the sustainability quality preference parameter of NGO A must be relatively high, that is, α > α(β) > 1/3 and α > 1 2(1-2β) , with α ′ (β) > 0. Therefore, there is sufficient space in the label market for two sustainability quality standards when NGO A is a quality-driven organization and NGO Bis clearly a market-driven organization.

We can then characterize the competition between the NGOs.

Proposition 3 (Strategic substitution in label choice). At the Nash equilibrium, quality choices are strategic substitutes. For all values of the parameters, when NGO B increases the level of its sustainability quality standard, NGO A reacts by decreasing the level of its own standard. This appears counter-intuitive, as one would expect that NGO A, as a quality-driven organization, would take the opportunity to increase its standard level as well. This result can nevertheless be explained through an implicit differentiation of the FOC ( 11) with respect to s B

Proof. Proof. (i). Using Equation (12), one can easily check that

ds BR A (s B ) ds B = - α <0 ∂q A ∂s B +(1 -α)s A <0 ∂ 2 q A ∂s A ∂s B ∂q A ∂s A <0 +(1 -α)s A ∂ 2 q A ∂s 2 A >0 < 0. ( 15 
)
If NGO B increases the level of its sustainability quality standard, as the less stringent standard defines the size of the sustainability quality market, the market becomes smaller. As the potential differentiation product effect is also reduced, firms are less likely to choose label A. To remain in the label market or retain some market share of this smaller market, NGO A reduces the level of its own standard.11 This result is generated by the first term of the numerator of the right-hand side of Equation ( 15), which expresses the product differentiation effect. For NGO A, the costs of intensifying price competition by decreasing s A in response to an increase in s B are lower than the loss in utility of doing so.

The strategic relation between the NGOs' choices from NGO B's perspective is explained by its low sustainability quality preference. Indeed, by implicitly differentiating the FOC ( 13) with respect to s A , one obtains that

ds BR B (s A ) ds A = - β >0 ∂q B ∂s A +(1 -β)s B <0 ∂ 2 q B ∂s A ∂s B ∂q B ∂s B <0 +(1 -β)s B ∂ 2 q B ∂s 2 B <0 < 0. ( 16 
)
In case of an increase in the stringency of label A, as NGO B has a relatively low preference for sustainability quality, this NGO prefers to decrease its standard in order to greatly increase the quantity of products labeled with its standard. The dominant effect is then represented by the first term of the denominator of the right-hand side of Equation ( 16), that is, the market coverage effect.

Indeed, NGO B reinforces the initial increase in quantity by decreasing the level of its standard, which induces an increase in the size of the quality market.

This model is based on the quality competition in the case of an uncovered market, which induces quantity changes when the levels of quality change. Hence, the model highlights a direct competition between NGOs through quality standard levels and an indirect competition in quantity through the product market (market coverage effect) and in quality through the label choice by firms (product differentiation effect). Due to this indirect competition, quality standard levels are strategic substitutes. This result contrasts with the findings of [START_REF] Fischer | Competing environmental labels[END_REF] in relation

to [START_REF] Ronnen | Minimum quality standards, fixed costs and competition[END_REF], in which the presence of a competitor drives the standard setter to increase the differentiation. However, in the vertical differentiation literature, with three firms and labels and fixed quality costs, [START_REF] Scarpa | Minimum quality standards with more than two firms[END_REF] shows that quality choices by firms may be substitutes. Our result is also opposite to that obtained by [START_REF] Heyes | Social labeling by competing NGOs: a model with multiple issues and entry[END_REF] in a model with no market power for firms in the product market and with the covered market assumption. In their model, labeling stringencies are strategic complements. Therefore, the strategic relation between the qualities depends on the level of competition considered in the labeled product market.

Impacts of NGO Competition

In this section, we compare the previous results with those obtained in the benchmark model. In these latter cases, the only NGO in the market establishes its monopoly standard at the level s 0 j , with j = A or B, as determined in subsection 2.5.

Proposition 4. Competition between the two NGOs leads to a decrease in the level of the standard provided by the quality-driven NGO (s * A < s 0 A ) and an increase in the level of the standard provided by the market-driven NGO (s * B > s 0 B ).

Proof. Proof. See appendix C.

Due to competition, NGO A decreases the level of its standard, and NGO B increases the level of its own standard. These results are explained by the fact that, in equilibrium, the quality choices of NGOs are strategic substitutes (Proposition 3). The fact that NGOs' quality choices are strategic substitutes increases or relaxes competition in the quality product market. An increase in the level of the more stringent standard, label A, implies decreasing competition between the labeled products and, thus, between firms. The response of NGO B intensifies this effect, that is, it reduces competition between firms by reducing the level of its standard. Similarly, an increase in the level of the less stringent standard implies an increase in competition between the two NGOs and thus between the two firms as the labeled products become more similar. Then, the NGO A cuts the level of its standard, which intensifies competition.

The explanations are not symmetric, as an increase in standard levels does not mean the same thing in terms of competition for labeled products. Indeed, the intuition behind the results of proposition 4 differs from that of the incumbent NGO in the benchmark framework. If the incumbent NGO is A, competition induced by the entry of NGO B into the label market represents an increase in the level of label B as if s B were initially equal to s 0 . Because quality levels are strategic substitutes, this situation leads to a lower equilibrium value of the more stringent quality standard: s * A < s 0 A . On the contrary, if the incumbent NGO is B, competition induced by the entry of NGO A represents a decrease in the quality level of label A as if s A were initially greater than

θ-k c -s B 2 .
In this case, NGO B's response is to increase of the level of its own sustainability quality standard: s * B > s 0 B . These results are explained by the NGOs' preferences and the indirect competition in the labeled product market.

Due to Bertrand competition in price setting and to the fact that the only way for firms to differentiate themselves is by using a label, firms benefit more from labels when the latter differ more. However, because quality choices are strategic substitutes, competition makes each label become less extreme than it would in autarky. This phenomenon can be viewed as a "race to the middle". Moreover, the result of the "label wars" is for each incumbent to change the level of its standard contrary to its goals: due to competition, the quality-driven NGO reduces the level of its standard and the market-driven NGO increases it, leading to a decline in the quantity of products sold with its label. This phenomenon reduces the differentiation possibility for firms.

We can attempt to compare sustainable development improvements between the benchmark model and the competitive model by using weighted sustainability quality.

Proposition 5. Competition between the NGOs leads to an increase in overall weighted sustainability quality, regardless of the benchmark model:

s * A q * A + s * B q * B > s 0 A q 0 A > s * A q * A and s * A q * A + s * B q * B > s * B q * B > s 0 B q 0 B , for all α ∈]1/3, 1[ and β ∈]0, 1/4[. Proof. Proof. See appendix D.
Competition allows for an improvement in overall weighted quality regardless of the monopoly situation considered as the benchmark. These two results are due to the fact that NGO B is a market-driven organization and NGO A a quality-driven organization. However, the explanation of these results differs by the benchmark model in question. One way to understand these results is to write the derivatives of the weighted sustainability quality Q(s A , s B ) = q A (s A , s B )s A + q B (s A , s B )s B with respect to s A and s B using the FOCs ( 11) and ( 13).

∂Q(s A , s B ) ∂s B = 1 -2α 1 -α ds BR A (s B ) ds B <0 q A + 1 -2β 1 -β >0 q B > 0. (17) ∂Q(s A , s B ) ∂s A = 1 -2β 1 -β >0 ds BR B (s A ) ds A <0 q B + 1 -2α 1 -α q A < 0. (18) 
Due to competition, the quality-driven NGO A reduces the level of its sustainability quality standard and might experience a decrease in the quantity of products labeled with its standard when its preference parameter is relatively high (α > α 1 (β) see Appendix D). As a result, the weighted sustainability quality of its standard and its utility decrease with the entrance of a marketdriven NGO into the label market (s 0 A q 0 A > s * A q * A ). Therefore, the increase in the overall weighted sustainability quality is related to the entry of NGO B, as its low standard increases the quantity of products labeled (q * A + q * B > q 0 A ). In other words, when the benchmark case is NGO A's monopoly in the label market, the increase in overall weighted sustainability quality with the introduction of competition to the label market is due to a quantity effect (second term of the right-hand side of Equation ( 17)).

When the benchmark case is NGO B's monopoly in the label market, that is, a situation in which a market-driven organization is the only standard setter, the entry of the opposite type of NGO as a standard setter means a decrease in the level of the more stringent standard, s A . This phenomenon induces an increase in the level of NGO B's standard and, thus, a decrease in the quantity of products sold under this sustainability quality standard. The quality effect overcompensates for the quantity effect in this case; therefore, the weighted sustainability quality of products with label B increases in the competitive model (s * B q * B > s 0 B q 0 B ). 12 The overall weighted sustainability quality also increases through this quality effect (first term of the right-hand side of equation ( 18)). Indeed, the overall consumption of labeled products under competition might be lower than that under NGO B's monopoly when the preference parameter of NGO A is relatively high, (α > α 2 (β) see Appendix D). These quality and quantity effects are explained by NGOs' preferences and the competition between firms through price and market coverage.

It is interesting to note that we obtain similar results if we use the extreme assumption that

NGOs cannot change the level of their standard once on the market. More precisely, if NGO A sets the first label with the standard level s 0 A = α θ-k c , NGO B enters the market if α is higher than 1/3 and β lower than 2/5 and sets its standard at a level higher than s 0 B = β θ-k c , its optimal level. With these standard levels and the associated quantities, the overall weighted sustainability quality increases. Symmetric results appear if NGO B is the first NGO on the label market with s 0 B : NGO

A enters the market with a standard level lower than its optimal level, s 0 A , and the overall weighted sustainability quality increases. This finding confirms that each entrant improves the impact of labels through its preference, quantity or quality.

Conclusion

We have developed a model in which two NGOs develop competing label schemes, two competing firms decide which label to adopt and then which price to set, and consumers decide which good to purchase, labeled or not labeled. NGOs compete to offer the firms a sustainability quality label by having the same objective but different preferences for sustainability quality.

We first found that two stringent sustainability quality labels cannot coexist in a duopoly market with symmetric firms if quality-and certification-related costs are relatively high with respect to the standard levels. A trade-off between a market coverage effect and the classic product differentiation effect exists for firms. Second, the two NGOs may supply two labels with very different sustainability criteria, which implies that when two NGOs are present in the label market, one must be a quality-driven NGO and the other clearly a market-driven NGO. Moreover, NGOs' quality choices are strategic substitutes. Third, competition between these NGOs decreases the most stringent standard, which means that the quality-driven NGO, which has a high quality standard when it is alone in the label market, decreases the level of its standard when it faces competition from another NGO. This behavior is explained by the fact that NGOs' quality choices are strategic substitutes in the context of this model with vertical differentiation and in which firms selling labeled products have market power in the product market. In this case, the competition induces a "race to the bottom" in terms of label quality [START_REF] Auld | Constructing Private Governance: The Rise and Evolution of Forest, Coffee, and Fisheries Certification[END_REF]. Conversely, the competition with a high quality standard makes the less stringent standard better. In other words, the market-driven NGO with a preference for high quantity increases the level of its standard when a quality-driven NGO is also present in the label market. When the first label present in the market is not very stringent, one obtains a "race to the top" in terms of label requirements. Thus, when competition among NGOs appears, that is, when their respective objectives are sufficiently different, there is a "race to the middle" in terms of label stringency. Finally, the model shows that competition in the label market increases overall weighted sustainability quality because the entrant market-driven NGO labels many products or the incumbent market-driven NGO increases the sustainability quality of its standard. Thus, regardless of what the NGO considered in autarky, competition between NGOs increases weighted sustainability outcomes, which is not guaranteed when an NGO competes with an industry association setting a standard (Fischer and Lyon, 2014, forthcoming). Furthermore, considering different issues regarding labeling, [START_REF] Mattoo | Eco-labelling: policy considerations[END_REF], [START_REF] Dosi | Is ecolabelling a reliable environmental policy measure?[END_REF],

Ben Youssef and Lahmandi-Ayed (2008), and [START_REF] Grolleau | Too much of a good thing? Why altruism can harm the environment?[END_REF] show that labeling is not always synonymous of environmental improvement. In our model, competition among NGOs can be viewed as desirable in terms of impact on the specific issue.

These results are driven by the fact that we take into account firms' market power and a partial coverage market. Indeed, the market coverage effect exacerbates the competition related to vertical differentiation. These two mechanisms present in the product market are transferred to the label market through the firms' label adoption choices. Thus, these mechanisms explain the fact that the NGOs' quality choices are strategic substitutes. In the same manner in which product differentiation softens competition among firms in the product market, label differentiation softens competition among NGOs in the label market. This differentiation is possible only if the NGOs are characterized by very different preferences for the quantity-quality trade-off of the label.

Our results seem to adequately explain the evolution of the label market in the fair trade sector.

They are also consistent with the inductive analysis of [START_REF] Bernstein | Can non-state global governance be legitimate? An analytical framework[END_REF] on what they call "non-state market driven" governance systems, which include environmental and social labels offered by NGOs. In a first step, strict standards are adopted by a small number of firms in an industry, creating "niche" markets. In a second step, to attract most mainstream firms, standard setters must relax their requirements. However, the present model, as well as the model of [START_REF] Fischer | Competing environmental labels[END_REF], also allow for the opposite to happen: when a quality-driven NGO can enter the label market with a stringent label, the incumbent quantity-driven NGO strengthens its label.

Therefore, our work shows that, regardless of whether an incumbent NGO offers a stringent or lax label, there might be room for a rival to enter and offer an alternative strategy. Furthermore, this competition between NGOs may be able to ameliorate global social or environmental problems.

We have assumed that consumers are completely sure of the exact standard that each label represents. If trust in the labels is incomplete and potentially correlated with stringency, that is, by using a utility function u = θµs j -p j for j = A, B, with µ the degree of confidence in labels, it is easy to show that both NGOs reduce the level of their standard, as in [START_REF] Harbaugh | Label confusion: the Groucho effect of uncertain standards[END_REF] and [START_REF] Brécard | Consumer misperception of eco-labels, green market structure and welfare[END_REF]: profusion induces a loss of consumer confidence, making labels less attractive for firms and then forcing the NGOs to adopt less stringent standards. One can also assume that the loss of consumer confidence affects only the new label in the market. In this case, the NGO j affected by the loss of consumers' trust reduces the level of its standard in relation to the equilibrium outcome, s * j , and due to the substitution between NGOs' quality choices, the "incumbent" NGO -j increases the level of its standard in relation to the equilibrium outcome, s * -j . Thus, the introduction of consumers' misperception could exacerbate the "race to the middle" effect when the NGO affected by this phenomenon is the quality-driven NGO and diminish this effect when the NGO affected by this phenomenon is the quantity-driven NGO. 13 Exploring the possibility of free entry of NGOs would be interesting in further research, including a comparison of the results with those of Heyes andMartin (2017, 2018). One could expect that if the two incumbent NGOs are very different in terms of quality preference, a new NGO with 13 The author would like to thank an anonymous referee for suggesting this analysis.

an intermediate preference for quality might enter the label market. Our results suggest that the two incumbent NGOs would react by reducing differentiation, in a step toward a "race to the middle". Due to quality and quantity effects, this phenomenon may induce an increase in the overall weighted sustainability quality. More generally, the highlighted "race to the middle" effect would limit the possibility of NGOs' entry on the label market because the competition among NGOs induces a "label war" that limits the differentiation possibility for firms and, thus, their interest in sustainability labels.

B Proof of Proposition 2

• Case 1: s A > s B Solution to NGO A's maximization problem:

The maximization program of NGO A is

max s A U A (s A , s B ) = s α A (q A (s A , s B )) 1-α . The FOC is s α-1 A (q A (s A , s B )) -α αq A (s A , s B ) + (1 -α)s A ∂q A ∂s A = 0. (B1) As ∂q A ∂s A = - 2(θ-k)s B +(8s 2 A -4s A s B -s 2 B )c (4s A -s B )2
< 0, there exists at least one solution to equation (B1).

The second-order condition (SOC)

∂ 2 U A ∂s 2 A < 0 induces the following condition s A > s B (2(θ -k) -cs B )) 4α(θ -k) -(3α -2)cs B . ( B2 
)
The FOC is equivalent to the following quadratic equation in s A θ-k c . The lower real root is a local minimum, as it does not observe the SOC (B2). The second candidate solution, the higher real root, observes the SOC (B2) and is equal to

s A (s B ) = 4α(θ -k) -(3α -2)cs B + √ Y A 8c > 0. (B3)
It is easy to check that s A (s B ) < θ-k 2 -s B 2 . The solution must also observe the additional condition, i.e., s A (s B ) > s B . s A (s B ) ≥ s B , if s B ≤ max{ 4α 4-4α+3α 2 > 2(4α-1) 3(1+2α) when α < 2 5 and 4α 2 4-4α+3α 2 > 2(4α-1) 3(1+2α) > 4α 3(α+2) when α > 2 5 , we obtain the following best response function of NGO A. To conclude the proof, we must check whether the equilibrium candidates satisfy the following four conditions.

(i). s * B > 0 and s * * B > 0.

s * B > 0 if Z B > 0, that is, if α > α E 1 (β) = 3-5β+4β 2 - √ 3 √ 3-6β-37β 2 +136β 3 -48β 4 2β(10β-3)
. However,

α E 1 (β) > 0 when β < 5- √ 21 4
, and α(β) < α E 1 (β) < α(β) when β < 5- √ 21 4

. Therefore, condition α > α(β) guarantees that s * * B > s * B > 0.

(ii). s * A > θ-k 3c and s * * A > θ-k 3c . s * A -s * B = (1-α)-(7-5α+4α 2 )β+2(2-3α+4α 2 )β 2 +(1-β)

s * * A > θ-k 3c if Z A -2X > 0, that is, when β > 3+2 √ 6 10 or if α > α E 2 (β) = 3-7β-14β 2 - √ 3(1-β)
√ Y 2(1-β(α-2+2(1-(1-α)α)β)) θ-k c .
If (1 -α) -(7 -5α + 4α 2 )β + 2(2 -3α + 4α 2 )β 2 > 0, that is, if
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  4α(θ -k) -(3α -2)cs B )s A + (2(θ -k) -cs B )s B = 0. The discriminant of the quadratic equation ∆ = 4(4(θ -k) -3cs B )(4α 2 (θ -k) -(4 -4α + 3α 2 )cs B ) = 4Y A is positive if and only if s B < 4α 2 4-4α+3α 2

  (i). When α < 2 5 , s BR A (s B ) = s A (s B ) if s B <4α 2 4-4α+3α 2 θ-k c ; otherwise, the corner solution s BR A = s B cannot be retained because s A > s B by assumption.(ii). When α ≥ 2 5 , s BR A (s B ) = s A (s B ) if s B < 2, the solution s A (s B ) cannot be retained because s A (s B ) < s B .Solution to NGO B's maximization program:The maximization program of NGO B is maxs B U B (s A , s B ) = s β B (q B (s A , s B )) 1-β . The FOC is s β-1 B (q B (s A , s B )) -β βq B (s A , s B ) + (1 -β)s B ∂s B = s A (θ-k-3cs A ) (4s A -s B )2 < 0 if and only if s A > θ-k 3c ,there exists at least one solution to equation (B4) if and only if sA > θ-k 3c . If s A ≤ θ-k 3c , ∂U B ∂s B > 0, then s BR B (s A ) = s A . The SOC ∂ 2 U B ∂s 2 B is negative when s A > θ-k 3c , as ∂ 2 q B ∂s 2 B = 2s A (θ-k-3cs A ) (4s A -s B ) 3 < 0 in this case.The FOC is equivalent to the following quadratic equation in sB βcs 2 B -((3 + 2β)cs A -(1 -2β)(θ -k))s B + 4β(θ -k + cs A )s A = 0. (B5)The discriminant of the quadratic equation∆ = ((θ -k) -3cs A )((1 -2β) 2 (θ -k) -(1 + 2β)(3 -2β)cs A ) = Y Bis positive whatever s A . The higher real root is higher than s A ; therefore, it is not a valid solution. The lower real root of the quadratic equation (B5) iss B (s A ) = (3 + 2β)cs A -(1 -2β)(θ -k) s B (s A ) < s A if and only if s A > 1+2β 3(1-β) θ-k c > θ-k 3c . This induces β < 2 5 . The best response function of NGO B is s BR B (s A ) = s B (s A ) if s A corner solution, s A , cannotbe retained, as s B < s A by assumption. Quality equilibria Simultaneously solving the two best response functions using Mathematica yields two possible Nash equilibrium quality standards for NGO B, s * B and s * * B . These equilibrium candidates are real solutions if and only if∆ = Y = (1 -3α) 2 -4(4 + α(-5 + 3α))β + 4(2 -α) 2 β 2 > 0, that is, if and only if α < α(β) = 3+2β(4β-5)-4(1-β) √ 6β (3-2β) 2 < 1 3 or α > α(β) = 3+2β(4β-5)+4(1-β) Z B = β(3 -10β)α 2 + (3 -5β + 4β 2 )α -1 + 10β -4β 2 and X = 1 -β(α -2 + 2(1 -(1 -α)α)β) > 0.The associated values of s A are s * A = Z A +(1+β-2αβ) Z A = 2β(-3 + 2β)α 2 + (3 + 5β -10β 2 )α + 1 -β + 4β 2 .

  -2(2 -α)β 2 + (1 -α)β -β √ Y > 0. This induces the condition that 2 -2(2 -α)β 2 + (1 -α)β > 0, which is satisfied when β < 1 2 . When β > 1 2 , the additional condition α > α E 3 (β) = 4β 2 -β-2 β(2β-1) is necessary. As α E 3 (β) < α(β) when β > 1 2 , condition α > α(β) guarantees that s * A <

The Ecolabel Index was initiated in

by Big Room Inc., a Vancouver-based company, and the World Resources Institute, a Washington, DC-based environmental think tank (http://www.ecolabelindex.com, accessed 19.11.18).

After the success of the FSP program with specific products in some countries, Fairtrade is seeking to extend the program to all other products with the new Fairtrade Sourced Ingredient (FSI) model.

[START_REF] Heyes | Social labeling by competing NGOs: a model with multiple issues and entry[END_REF] also illustrate their model with the example of the tea market, with PG Tips, Twinings, and Typhoo. However, they do not take into account the market power of large companies on the labeled product market.

See Ronnen (1991),[START_REF] Motta | Endogenous quality choice: price vs. quantity competition[END_REF],[START_REF] Wauthy | Quality choice in models of vertical differentiation[END_REF][START_REF] Amacher | Quality competition and social welfare in markets with partial coverage: new results[END_REF].

Our analysis is focused on sustainability quality, but it could be also applied to issues such as the environment, child labor and so on -whenever consumers care about the unobservable attributes of a good.

The quadratic form is very common in the vertical product differentiation literature; see[START_REF] Amacher | Environmental quality competition and ecolabeling[END_REF],[START_REF] Bottega | Public, private and nonprofit regulation for environmental quality[END_REF], orBottega et al. (2009).

[START_REF] Poret | Fair trade labeling: inside or outside supermarkets?[END_REF] specifically examine the Fairtrade label and propose that the utility of the Fairtrade standard setter positively depends on the Fairtrade wholesale price, which determines small producers' revenue, and on the quantity of the Fairtrade product sold, which represents the number of small producers in the Fairtrade network.

See Ben Youssef and Lahmandi-Ayed (2008) for an identical assumption in the context of quality choice.

This product differentiation effect would decrease if firms can differentiate their products along dimensions other than sustainability quality.

One can note that the utility of the NGO B also increases if α is high and β, its quality preference parameter, tends towards its limit value, 1/4.

Appendixes A Proof of Proposition 1

The result of the label game depends on profit comparisons.

• It is trivial to note that π BA > 0 for all values of s A > s B .

• Likewise, π AB > 0 when s A < θ-k c -s B 2 .

• Moreover, π AB > π BA when s A < θ-k c -s B 2 -√ cs B (4(θ-k)-3cs B ) 2c

= s A (s B ), with s A (s B ) > s B when s B < θ-k 3c .

• Finally, π A∅ > π B∅ when s A < s A (s B ).

After eliminating all (weakly) Pareto dominated equilibria, the best response strategy of firm 2, given the strategy of firm 1, BR 2 (.), can be deduced

The best response strategy of firm 1, BR 1 , is then the following

Therefore, when s A > s B , the equilibrium strategy is

The symmetric model yields the equilibrium strategy when

Finally, as α(β)

16 , we obtain the following equilibria.

(i). When β < (ii). When α > α(β), there is a unique equilibrium: (s * A , s * B );

(iii). Otherwise, there is no equilibrium.

Comparison of the two equilibria

Let

16 , the equilibrium (s * A , s * B ) Pareto dominates the equilibrium (s * * A , s * * B ). Therefore, only the first equilibrium (s * A , s * B ) is considered.

• Case 2: s A < s B

In the case where s B > s A , similar calculations show that there is no equilibrium with the assumption α > β.

C Proof of Proposition 4

= α 1 (β), and q * A ≥ q 0 A otherwise; (ii). q * A + q * B > q 0 A ; (iii). obviously, q * B < q 0 B ; (iv). q * A + q * B < q 0 B when α > = α 2 (β) with α 2 (β) > α 1 (β), and q * A + q * B ≥ q 0 B otherwise; (v). s * A q * A < s 0 A q 0 A ; (vi). s * B q * B > s 0 B q 0 B .