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An alternative supply chain model to face sustainability issues for Arabica procurement in Lam Dong Province -Vietnam

In the most competitive country for the production of Robusta, outstanding qualitative Arabica is difficult to find, and difficult to achieve. In Vietnam, less than 5% of the coffee produced is Arabica and the quality is usually far behind world-known Colombian and Ethiopian subtle aromatic profiles. They are not completely out of reach but they would require disrupting supply chain models including a new approach to quality. The local context does not reward farmers for the quality they provide, who usually focus on how much they can produce. They are committed to supply their production to local collectors, with who they have a long-term credit relationship and who are eager to make profit on volumes rather than quality. The success of a direct trade project with collaborative groups of farmers rests on the ability to progressively untie farmers from their debts; by rewarding the quality through premiums and increasing their incomes. In this scheme, it should be possible for farmers to improve Arabica quality without increasing their production costs. To achieve this, assisting them to optimize their input use by providing training and technical assistance is essential. Such projects, which don't necessarily include external certification and verification, can have a significant social, economic and environmental impact on the sustainability of coffee production.

Résumé: Un modèle alternative de supply chain model face aux enjeux de durabilité de la filière Arabica au Vietnam Produire un Arabica goûté de bonne qualité dans un pays où règne la compétitivité de la production intensive de Robusta se révèle difficile. Au Vietnam, l'Arabica ne constitue que 5% de la production de café nationale et la qualité produite est encore loin des profils aromatiques bien connus de Colombie ou encore d'Ethiopie. Pour y arriver, il est nécessaire de revoir les pratiques agricoles, de culture et de récolte, mais cela ne peut pas être un succès sans une modification de la chaîne de valeur en aval. Engagés auprès des collecteurs locaux à travers des emprunts, les producteurs leur fournissent leur café dont ils réussissent plus facilement à en valoriser les volumes que la qualité. Le prix étant un des leviers majeurs de décision des producteurs, un modèle alternatif doit orienter des premiums sur une échelle de qualité pour être efficace. Une meilleure rémunération de leur travail vise à une diminution progressive de leur dépendance aux emprunts. L'accompagnement des producteurs par des formations et de l'aide technique peut leur permettre d'optimiser leur utilisation d'engrais et potentiellement leurs rendements ainsi que la qualité, sans augmenter leurs coûts de production. Un remaniement du modèle d'approvisionnement en interne peut avoir des impacts sociaux, économiques et environnementaux équivalents à un modèle de certification.
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Introduction

When asking any coffee drinker where his coffee comes from, the last country you could expect is Vietnam. And yet, today Vietnam is the second largest coffee producer in the world after Brazil. The reason why consumers generally don't associate this country with coffee is that it mainly produces Robusta (95% of total production), and not the well-known Arabica we usually find in coffee shops and supermarkets. Used in blends and instant coffee, Robusta has a strong taste profile with intense bitterness and high caffeine content. Making up to 40% of coffee consumption globally (USDA, 2016), it is used in blends and instant coffee, products which are not bought based on recognized origin or specific taste profile. Robusta is produced intensively and then used with flavors, ingredients, in products where coffee is a matrix more than a final product in itself. For this reason, the intensive production applied for Robusta is well adapted, giving more credit to volume than to high quality. This intensive production has entered the Vietnamese farmers and collectors' mindsets and is inevitably pushed by the market fluctuations. However, this mindset greatly influences the way Arabica is produced in the country, forgetting that coffee cherries can be transformed in subtle, aromatic drink.

ECOM is one of the top coffee merchants worldwide, trading the biggest volumes of Arabica. Its subsidiary ACOM in Vietnam wishes to maintain a sustainable Arabica procurement, more specifically improving its quality to reach foreign coffee markets' standards. Quality starts from the field and ACOM believes farmers have to be integrated in such a strategy, for a sustainable supply chain. Companies such as ACOM are in a position linking standards of consuming countries to stakes of producing countries. As this may have had drastic effects on farmers due to speculation and volatile prices, it can also create great opportunities, opening new markets for the produced coffee and most importantly it can be a window for new projects, looking to have a positive impact.

What are the current threats to Arabica quality and sustainability? What are the main issues for Arabica farmers regarding their financial situation and farm management? How can the creation of a new procurement model sustain high quality Arabica production, while improving farmers' livelihoods?
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Coffee production in Vietnam 2.1 From field to cup

Coffee crop and harvesting

The coffee we commonly call Arabica or Robusta are directly associated to Coffea arabica and C. canephora var robusta, specific coffee species among the 70 existing in the same genus [START_REF] Wintgens | Coffee: growing, processing, sustainable production[END_REF]. Climate requirements for coffee cultivation are very specific, which explains only certain countries, situated in the tropical and equatorial zones of the world, can produce it. Event within the same genus, different species require different weather conditions, as explained in Table I [START_REF] Wintgens | Coffee: growing, processing, sustainable production[END_REF].

Table I. Main coffee varieties and growing specifications [START_REF] Wintgens | Coffee: growing, processing, sustainable production[END_REF] From the year it is planted, it takes 3 to 4 years for the coffee plant to reach flowering capacity and therefore fruit production, called cherries. The economic viability of a coffee plant can reach up to 30 years. In Vietnam, the coffee plants flower in February during the 5-months dry season lasting from November to March. Harvesting takes place from October to February for Robusta and usually starts a bit later for Arabica. Most coffee is grown in the Central Highlands in Vietnam (Figure 1), which features optimal conditions for agriculture and more specifically coffee. Arabica and Robusta having different climate conditions requirements, they are grown at different altitudes, respectively highlands and lowlands. 

Processing

Once coffee cherries are picked, many steps follow in order to obtain the green coffee beans, which are then traded globally. In order to understand the process it is essential to understand the structure of the coffee cherry, made up of different layers:

-The exocarp or external skin, green when unripe, red or yellow when ripe -The mesocarp or pulp, mucilaginous flesh -Two grains, known as the coffee beans Processing aims to reduce the moisture content of the coffee cherries from 65% down to 12%, allowing the bean to be safely preserved. Indeed coffee cherries are very sensitive and have to be processed rapidly in order to avoid fermentation and quality loss. Two processing methods are mainly used: dry processing and wet processing, both producing green beans (find processes in appendix I).

Dry processing consists in drying the entire cherry, in the state it was when picked, and then removing the whole hull (pulp and parchment). Most of Robusta is processed that way because the yield is known to be better and the maturity state of the cherries can extend from greenish to over-ripe. Wet processing consists in removing the pulp, and then the mucilage before drying. Both processes can result in high quality green beans with controlled flavor, with the condition that the fresh cherries are at optimal maturity with a good quality before the process. Indeed, although in Vietnam dry processing is mainly used for Robusta, it can be an adapted process for Arabica when cherries are picked selectively beforehand, such as in certain African countries, where it results in high quality coffee. The specificities of both processes are presented in Table II. The evolution of the coffee cherry through processing, resulting in the coffee bean, is shown in Figure 2 (ACOM, 2017).

Table II. Specificities of wet and dry processing [START_REF] Wintgens | Coffee: growing, processing, sustainable production[END_REF] Coffee beans then go through cleaning and sorting processes, according to size, density and color, and are stored before shipment.

Quality standards

Quality is the reference for traders and clients to agree on a price; therefore it is central to coffee production. As discussed earlier, quality is an issue in Vietnam due to high concurrence for volumes and prices. Quality standards are defined at various points of the supply chain, according to the product that is traded. At a glance, coffee cherries' quality can easily be assessed through the share of ripe and unripe (red and green) cherries. At the mill, it is more specifically defined according to the amount of Green & Floating cherries: green cherries are unripe and floating cherries can have been damaged by insects, fermentation or other degradation. Counting those cherries therefore defines the share of good, ripe cherries and is determinant for fixing prices.

When assessing quality of processed coffee cherries (Dried coffee cherries, Parchment coffee or green coffee beans), the criteria are the moisture content, the percentage of foreign matter and of black or broken beans, and finally the taste profiles. The final buyers are roasters and their business is based on the coffee taste for the consumers' preference. Cupping is a coffee tasting technique used to evaluate the coffee taste profile and aromas, also essential for quality control in order to check there are no defects. The SCAA, Specialty Coffee Association of America is today a reference regarding the science of coffee cupping, providing global standards and protocols. Roasters have their own requirements for taste profiles, especially for unwanted off-notes, the most common ones being chemical, fermented, moldy, musty, baggy etc.

Overall, coffee quality depends on both endogenous and exogenous factors. Genetics, coffee variety, soil and climate conditions are the endogenous factors affection quality whereas agricultural practices, harvesting techniques, processing and storage are considered the exogenous factors. The coffee's quality is already mainly determined at the end of harvesting; processing then preserves the bean's quality, but rarely improves it. Nevertheless, improper methods for hulling, fermenting or drying can jeopardize the quality as well [START_REF] Brown | Agro industry profiles: Coffee, Sectoral library international bank for reconstruction and development[END_REF].

Vietnam Coffee Giant

Leader in Robusta production

Coffee is one of Vietnam's key export commodities, with less than 10% consumed in the country [START_REF] Tranthanh | Vietnam's coffee industry, Ipsos business consulting[END_REF]. Nevertheless, coffee is an institution and most Vietnamese include the local cà phê sữa đá in their daily rituals, sitting in one of the many coffee shops along the streets. The French introduced the crop in Vietnam at the end of the nineteenth century, but the production was truly boosted after 1986. This year is remembered for the economic reforms that changed a supply and distribution system initially ruled by the government. The "Doi Moi" policy led to a more liberal economy, allowing privately owned businesses and opening up exchanges. Since then, Vietnam's economy has known a great growth, with a GDP multiplied by 7, and a constant growth rate of about 6% (World Bank, 2017). Vietnam is now part of the most dynamic emerging countries in East Asia. Agriculture is one of the main economic sectors in Vietnam, also deeply affected by the reforms, moving from subsistence agriculture to an exportation model.

Coffee is one of Vietnam's key export commodities, and the country is one of the most competitive countries with yields amongst the highest. Surprisingly low supply costs, as well as agronomic assets such as soil composition, temperatures, and rainfall explain this. Finally, competitiveness between local collectors and foreign exporters contributes to the country's advantage. Figures 3 &4 present the position of Vietnam in global coffee production, opposed to its position in the share of coffee export by value. Indeed, Vietnam accounts for about 20% of the global coffee volumes, though it represents only 2% in terms of value because of low prices. 

Small holders and supply chain

Up to 95% of Vietnam's coffee is mainly supplied by smallholders. Indeed, coffee is a matter of family labor in small private farms, and they usually cultivate coffee as a monoculture. The average coffee farm size is 1,2 hectares and only 1% of the farms are larger than 5 hectares. Very few of them are organized in cooperatives or groups and therefore they individually sell their coffee to collectors who build up volume to supply exporters. Due to strong protectionist laws, traders and roasters have to buy coffee through those collectors, strong intermediary between them and the farmers.

Local collectors usually select their coffee beans according to personal quality criteria, such as physical appearance, moisture. This greatly impacts the national quality of coffee because local collectors buy any quality of coffee, which does not encourage farmers to focus on quality, but rather on volume. Processors, or even exporters then usually do the bean roasting. Today, there are about 150 processors and exporters in Vietnam, which include small businesses as well as joint ventures with international firms [START_REF] Tranthanh | Vietnam's coffee industry, Ipsos business consulting[END_REF].

Coffee as a commodity

It is important to highlight that coffee is quoted on market stock exchange: Arabica on New York's stock exchange in cents per pound and Robusta on London's market in dollars per ton. This has a great impact on the entire supply chain and on the relationships between the various stakeholders of the sector. This has of course a great impact on price volatility. To face this, traders strongly depend on the futures market to limit their risks through contracts. Although this financial market could initially be seen as a tool to limit risks, it is now larger than the market of the actual commodities, and greatly impacts the price of agricultural products. This affects the farmers' behavior, they tend to process their coffee and store it in the hope that prices rise and that they can increase their profit. Nevertheless, most farmers usually don't have this financial freedom and need cash urgently, to reimburse their production investments. This system impacts the farmers' financial situation because their production costs are usually more stable than the commodity prices. Therefore, if the market price decreases, they may lose a lot of money. These factors are very important to keep in mind when conducting a project on coffee supply chain.
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ACOM: sustainability in a trading company

Trading and sustainability at ACOM

This report is produced for ACOM -Atlantic Commodities Vietnam Ltd., a subsidiary of ECOM (ECOM Agroindustrial Corp. Ltd), which is a global commodity trading company with focus on coffee, cotton and cocoa. Founded by Jose Esteve in 1849 during the Spanish industrial revolution, it is still controlled today by the Esteve family, who holds 94% of the company's stake. It is based in Switzerland and it operates in more than 40 countries, making it one of the top coffee merchants in the world, competing along the German Neumann Kaffee Gruppe. ECOM's operations consist in supply chain improvement, risk management, sustainable supply chain management. They involve the entire value chain, from the local farmers to the processors and finished-product manufacturers. In Vietnam, ACOM is mainly active in the Central Highlands, with a presence in 5 provinces. ACOM collects and processes coffee to obtain calibrated, standardized products, which they can then trade on the international market and ship to many companies, mainly roasters. Therefore, ACOM takes the responsibility of coffee quality and safety for an important part of the supply chain, sometimes from the freshly picked cherries to the final green coffee beans ready for roasting, adapting according to customers' requirements. ACOM is focused on Lam Dong province for Arabica coffee, closest region where it is grown, in the highlands. Coffee is collected, as fresh cherries or dried cherries/parchment. For that part, ACOM employees work closely with farmers and suppliers for certification, quality and agricultural practices. Then ACOM's work is focused on the processing and warehousing, still keeping quality as a main objective and finally, ACOM has an important activity in trading, customer relationship and shipping.

Sustainability is anchored in the company's values, well illustrated in the coffee branch by the creation of the SMS (Sustainable Management Services) group. This business-oriented platform coordinates sustainability projects with farmer training and development programs across the regions where ECOM operates. It aims to improve the economic, social and environmental conditions of the coffee growers through the creation of integrated supply chains.

Sustainability business in coffee

As for many agricultural products today, sustainability standards proliferate on the coffee markets. Since the beginning of international exchanges, standards have been essential to define technical quality references for merchants, producers and customers. In the past decades, this type of specifications has been developed for social and environmental criteria linked to the production of the exchanged goods. Organic agriculture and fair trade standards were the first initiatives, today followed by wider sustainability standards. In the 90's were then created the well-known nongovernmental organizations such as Rainforest Alliance and UTZ, defining codes of conducts destined to food industries. They appear partly due to increasing consumer concerns but mainly due to the value chain's actors' will to create new references, to differentiate from commodities homogeneity. Nevertheless, for some, the standardization of sustainability can mark a new phase of commoditization [START_REF] Vagneron | Le café dans la jungle des standards de durabilité environnementale et sociale[END_REF].

The coffee market is a great example of the expansion of sustainability standards, with many individual initiatives as well as multiple parties joining to agree on certain codes. The Common Code for The Coffee Community (4C) is a first global reference for actors such as producers, traders, roasters, distributors and public organizations. Figure 5 shows the programs Arabica coffee farmers part of ACOM's training and certification database are linked to; an illustration of the increased concerns for sustainability issues. The 4C certification program is the most represented within farmers; it is important to note that the 4C referential marks the internalization of the coffee certification process, which can be considered today as more important for companies than for consumers. The specificity of 4C is that is not directly communicated to consumers with a product certification label. It is clearly a business-to-business program, and the association believes that sustainability is not only a matter of production codes but should be integrated throughout the entire value chain to reach successful sustainability. This is the vision of ECOM, who aims to integrate the entire value chain to reach more sustainability and increase the quality of the coffee. In this context, the project of a loyalty club for Arabica in Vietnam is a path to reach those two goals.

Farmers' club in Lam Dong province

ACOM's request for a loyalty club shows a real will to strengthen the coffee supply chain in Vietnam, along with the improvement of its quality. This project involves the global strategy of ECOM and would define an innovative procurement system. Arabica is more likely recognized for its quality than Robusta and the competition from other Arabica producers is quite strong in terms of quality. Furthermore, when roasters buy Robusta, they are looking for volumes rather than quality, due to the inherent characteristic of this coffee as well as the intensive production model in Vietnam. However, its ways of cultivation and its quality deeply affect the Arabica value chain model. Indeed, Robusta is easier to harvest, being less vulnerable to pests, diseases and temperature; its yield is also higher than Arabica [START_REF] Wintgens | Coffee: growing, processing, sustainable production[END_REF]. This has created a value chain highly aimed towards volumes, to face national competitive prices as well as worldwide prices. Usually farmers harvest non-selectively, resulting in a high rate of unripe cherries and usually low quality green coffee. Nevertheless, harvesting Arabica in the same spirit as Robusta is not necessarily profitable, due to the quality competition there is in concurrent countries such as Brazil, Columbia or Ethiopia, who have a quality-oriented production.

Therefore, it is more strategic for ACOM to focus on Arabica and aim to improve the quality of the current production, which still follows the Robusta intensive production model in Vietnam. The strategy is also based on the fact that ACOM's Arabica sales depend on very few clients who have high quality standards; therefore the project is a way to secure high quality Arabica purchase. The feasibility of this loyalty club project is studied in the context of a specific location of Lam Dong province, in the district of Lac Duong. It is located in the Central Highlands, in the north of Da Lat city. This commune has a favorable climate and altitude for Arabica cultivation. Furthermore, the legal context for engaging in a direct relationship with farmers is in the company's favor. Vietnamese law states that: "it is not allowed [for foreign-invested companies] to organize a network of goods gathering in Vietnam for export" (08/2013/TT-BCT). It insists that purchasing for export should go through a local intermediary. Special authorizations are required in order to set up projects directly with farmers. Therefore, a memorandum of understanding was signed in 2017 between ACOM & Lac Duong's People Committee. This agreement states that, under certain conditions, ACOM can purchase coffee directly to farmers, as long as it is then processed locally. Direct purchase of raw material is authorized unlike goods, which are bound to be exported with no local processing. Figure 6 presents the responsibilities and rights of each party (ACOM, farmers & local authorities) for this agreement. 

Authorities

As an innovative model, ACOM proposes to analyze the possibility of promoting producers as members of the "ACOM club" rewarding their loyalty in selling beans/cherries to ACOM by accessing discounted inputs and customized services. Pre-financing (in the form of agri-inputs for example) would support farmer cash flow and prevent them from contracting informal loans from local collectors. Cost for prefinanced inputs will be deducted from the coffee sales.

Mission objectives

The mission aims to analyze the possibility of promoting producers as members of the "ACOM club", rewarding their loyalty in selling beans/cherries to ACOM by accessing discounted inputs and customized services. This club would work as a Service Delivery Model, described by the IDH -Sustainable Trade Initiative as a supply chain structure, which provides services such as training, access to inputs and financing to farmers to increase their performance and sustainability.

To be viable, the service delivery model should be approached as an inclusive business, benefitting farmer profitability in the short term, and also creating value for the company's sustainability with a self-financed model profitable in the long term. Returns on investments will be the increased volumes supplied to ACOM (sourcing strategy of the procurement division) and value addition with a new business opportunity (the distribution of fertilizers endorsed by the sustainability division). The work should evaluate the feasibility of such a loyalty club, exploring the interest of the different stakeholders (farmers, service suppliers, ACOM). It should also assess the potential in terms of profitability for the farmers and in terms of sustainable sourcing for ACOM. An important part of the request is to define the profile of farmers: studying their coffee quality history, past loans, sales history, and their general relationship with ACOM. The mission then involves defining the model of the loyalty club with the requirements and benefits for each of them. The objective of the club is to improve the level of sustainability of the farmers but it also represents an inclusive business approach for the sustainability strategy in the sourcing strategy.

A first important point is to understand what criteria will motivate the farmers to join the club. The coffee market is quite competitive and there are a lot of stakeholders in Vietnam, therefore the question of loyalty strongly depends on the other potential offers that exist on the market and could compromise the efficiency of the club. The other challenge is to understand and define how this loyalty club will motivate the farmers to improve their levels of sustainability. This involves defining the requirements of the club relative to the farmers' practices and defining a fair service model. The difficulty stands in the potential opposition between short-term and long-term return on investment. The mindset being very business-oriented, it is challenging to focus on long-term sustainability, especially in environmental terms.

How can the creation of a farmer's club at ACOM Vietnam improve the sustainability of coffee production/procurement?

To answer this problematic, the following hypotheses have been addressed:

1. Relationship between farmers and collectors is threatening for quality & sustainability. Farmers who are tied with collectors through loans are less likely to sell qualitative coffee to ACOM 2. The farmers' income can be increased by coffee quality improvement /It is possible to increase the coffee quality without decreasing the margins 3. Providing services to the farmers is essential to gain their loyalty for coffee supply: (technical assistance is what farmers need the most).

4. Premiums paid to farmers should be quality-based 5. A project which does not include certification requirements has low impact on environmental and social aspects of sustainability 4 Material and methods

Interviewing methods

Various types of interviews exist to lead an investigation, according to the objective and to the initial available knowledge. Interviews can be lead to explore, investigate, verify or control. Interviews can be directive, semi-directive or nondirective. Directive interviews are sets of open questions, for which the answers can extend to different topics on unlimited length, asked in a fixed order according to a specific objective. Non-directive interviews suggest a subject to talk about, and the investigator only intervenes when the topic runs out. Semi-directive interviews, the most common, combine the two previous, with more freedom on the order and the formulation of the questions. Finally, closed questionnaires are a succession of questions and answers, aiming to gather specific information.

Theoretically, the type of interview is essentially impacted by the level of knowledge on the topic beforehand, and chosen according to the objective: exploring, deepening, controlling or verifying information. Of course, the type of interview evolves according to the degree of understanding of a topic or situation [START_REF] Ghiglione | Les enquêtes sociologiques: théories et pratique[END_REF].

In this study, most interviews were split in a closed questionnaire phase followed by a semi-directive phase. This allowed completing the farmer profile with binary, quantified data in the first phase of the interview and then producing qualitative data by discussing more general topics on coffee farming and livelihood, allowing the farmer to express him or herself on subjects which were more relevant. Appendix II presents the interview guides for discussions with farmers and collectors.

Sampling stakeholders

In this study, sampling is not statistically oriented for representativeness. This is first due to the fact that it was clearly not a priority for the management team, and it was also the consequence of farmers' availability and time optimization. Indeed, surveys can be very time-consuming, with the actual interviewing time but also the associated travelling time.

The project focuses on formed collaborative groups in a commune called Dung K'no, situated in Lam Dong province, Lac Duong district (Figure 7). At the time of the study, 4 groups were already formed and counted up to 46 farmers in total; lists were given by the local authorities. Sampling was done in order to have the same quantity of information from every collaborative group, as well as from farmers not involved in the groups (Table III). The group leader was always interviewed, the other four farmers were chosen randomly, according to their availability. Most farmers were interviewed alone; some were interviewed in small groups due to availability reasons as well. *Estimation from total mapped coffee area Sampling other local stakeholders was done along the interviews, as the degree of understanding improved. Discussions with farmers led to a list of local collectors, fertilizer suppliers and organizations involved in coffee farming. In this context, the list of interviews constantly evolved; questionnaires had to be adapted in some specific cases too. To complete these organized interviews, some field trips, events or meetings were fruitful opportunities to complete the survey and gather more information. A field trip to visit Arabica suppliers in Lam Dong province was organized by the purchase department in the beginning of June. Interviews with suppliers gave quantitative information on their coffee volume and prices; as well as qualitative information on their problems and their strategy. This was essential to understand the supply chain and the challenges it presented for the project of direct coffee procurement with farmers. In July, trainings were lead throughout Lam Dong province for Arabica farmers. Joining as an observer allowed understanding the training content and the way it was delivered to farmers, as well as the farmers' behavior and questioning. ISLA (Initiative for Sustainable Landscapes) is a program, which brings together the interest, knowledge and action of public and private stakeholders towards sustainable land and water management. It was launched in 2014, by JDE (Jacobs Douwe Egberts, a major coffee roaster) to create a business case for effective stakeholders' cooperation and is currently implemented in Vietnam, Central Highlands. ECOM takes part in the implementation and is sponsored by JDE and IDH (The sustainable trade initiative, a major NGO).

Table III. Collaborative groups and farmers' sampling for interviews

Various stakeholders regularly, including direct competitors, meet to discuss of project advancement and action plans and in this context, general information on coffee and other crops issues and challenges can be gathered, through presentations and personal open discussions with people who take part. Furthermore, those wide programs involve the local authorities who support the discussions with legal aspects, as well as local public organizations such as the Department of Crop Protection, the Ministry of agricultural and rural development. Conferences such as "The dialogue on issues and solutions for effective management of agro-chemical" (June 2017) are also events which allow deeper understanding on other stakeholders such as fertilizers and agro-chemical stakeholders.

Analysis and discussion tools

The project mainly requires understanding the coffee sector and the supply chain for Arabica in Lam Dong province specifically. In order to describe a sector, three dimensions are commonly referred to [START_REF] Fontan | L'outil filière agricole pour le développement rural[END_REF]: technical, socioeconomical and financial. First the sector is defined in the local context, then the technical aspects are identified (quantitative and qualitative analysis of the technical choices, technical issues), follows the analysis of the stakeholders (strategies, relationships) and finally the added value is assessed to understand its distribution along the supply chain.

The Strength Weaknesses Opportunities Threats matrix is a tool used to identify the strengths and weaknesses of an organization (ACOM) for a project as well as the potential threats and opportunities coming from the environment in which a project is implemented. In the scope of this project, this tool is essential because the risk cannot be measured due to multiple unpredictable factors, as it will be discussed. Therefore, having a complete overview of all these aspects is the best option to foresee challenges.

Surveys' results

Lam Dong is a province situated in the Central Highlands of Vietnam and is the second bigger province in terms of coffee production, accounting for 25% of the country's production with up to 123 000 farmers [START_REF] Kwan | Vietnam, a business case for sustainable coffee production, Technoserve & IDH Sustainable Trade Initiative[END_REF]. It stands as the first producing province for Arabica, with nearly 50% of the production (ECOM, 2017). This is of course a strategic province for ACOM's business in Vietnam, who has placed its factories in the area for both wet and dry processing of fresh cherries. Out of the total Arabica exported by the company, 12% is supplied in that province. For now, most Arabica is purchased as green coffee and directly traded by ACOM to roasters. The interest of purchasing fresh cherries is to control the process and therefore the quality of the final product. This explains the strategy of increasing the share of processed Arabica by the company, requiring higher quality standards to increase value.

Farmers' profile

Fertilizer management

The cultivated Arabica variety in Lam Dong province is Catimor, known for its resistance to coffee leaf rust and advantageous because rejuvenation does not require new plantlets [START_REF] Winston | Arabica coffee manual for Lao-PDR[END_REF]. The rainy season is longer than in lower lands and therefore irrigation is not used at all by the farmers. ACOM holds a database of farmers with who they work with and it counts more than 1600 Arabica producers in Lam Dong province. This can be a reference to understand the situation of farmers in Dung K'no. Based on this database, the average coffee farm area is 2 hectares and the estimated average yield is 8.1 MT/ha. In Dung K'no, the average farm is smaller, with an average of 1.3 hectare (ECOM, 2017); however, the average yield is similar with 6300 kg of fresh cherries per hectare, based on the declaration of farmers. The main results from the collected data in Dung K'no are compared to this reference in Figure 8. The overall production costs are not significantly different; however the expenses are attributed in opposite ways to labor and fertilizers. Lower labor costs in Dung K'no can be explained by the fact that workers' salaries are lower than in the rest of the province (about 1 dollar difference on daily salary). Furthermore, farmers usually attribute less labor to tasks such as weeding, pruning, spraying or fertilizing which takes up to 45% of labor time in farm work. The difference observed for fertilizer expenses can be explained by different product and price references for calculation. Nevertheless, it seems like the Lam Dong average is quite low for quantities of used fertilizers.

The following parts present the details of these costs and the farmers' financial situation.

Farmers usually have a single plot, coffee covering 100% of the area. Although farmers do not have income from another crop, more than 25% of them have income from another job, such as teaching or accounting at the People Committee for example. Therefore it seems that in some households, both husband and wife have a job and delegate farming to hired labor. 

MT/ha MT/ha

In Dung K'no, coffee growing practices are the result of individual trials and generational transmission. Relationships with relatives and acquaintances are essential to exchange knowledge and experience, nevertheless when farmers encounter new specific problems; they struggle to find efficient solutions, risking important losses for their crop. In consequence, farmers, learning from each other, have very similar technical itinerates, using similar products. They apply organic matter, NPK mixes and additional nutrients such as Phosphate and Nitrogen. Figure 9 shows the use of fertilizers by the interviewed farmers in Dung K'no. It clearly highlights monotony in the habits of the farmers: 73% of them use the same combination of NPK, Urea and organic/compost. This monotony is also observed in the brands of the products used, especially for Urea and Organic. Based on the most common combination of fertilizers use by farmers, the following table V details the content of the products and their average use. Based on the annual use and the products' content, it is possible to make an estimation of the nutrient input (N,P,K). First of all, organic fertilization is important to maintain a healthy soil for coffee growing: the optimal organic matter level should be between 2 and 5%. It is essential for water infiltration, microbiological activity, soil aeration and acidity level (Snoeck , 2004). Mineral fertilization for a crop can be determined by measuring nutrient depletion over a period of production. In a study led on 3-years old Robusta coffee trees [START_REF] Carjaval | Cafeto -Cultivo y fertilizacion[END_REF] The trees' needs can be determined according to nutrient depletion, yield and general soil and weather conditions. Indeed, depletion and nutrient content of the soil are the most accurate information available for optimized fertilizer application. Nevertheless, this requires soil analysis technology, which is not available.

Another option is to base recommendations on the nutrients balance, which is the difference between the applied nutrient content and the fresh cherries' content. AgriLogic (Consultancy and Research Company) lead a study in 2017 in Di Linh district, also part of Lam Dong province and determined the balance for N, P and K nutrients according to the record of farmers' activities and nutrient measurements.

This study shows that nitrogen is often over-applied (over-application of 100 kg/ha) while potassium is not meeting the requirements (under-application of 200 kg/ha) (Figure 10). Due to their reduced investment abilities, the farmers limit the use of their inputs in quantity and more often in quality. In consequence, the nutrient balance is often uneven for different components. Although these results could be completed by soil analysis, they give a good idea of the actions to take in order to adapt inputs. 

Applied

Extracted Balance

These results are aligned with the farmers' practices data collected in Dung K'no, which is less representative because it was based on farmers' memory and approximations. Furthermore, the data is not based on cherry nutrient content but simply compared to global recommendations. Figure 11 presents the results for an average yield of 2MT green beans/ha. It clearly shows an overuse of nitrogen (100 kg/ha) and an under-application of potassium (150 kg/ha). Finally, interviews brought up that every farmer had trouble with insects, diseases and/or weather (Figure 12). However, due to a lack of information, expertise and investment, they struggle to find solutions and hardly use any agrochemicals in period of crisis. Figure 11 shows that less than 20% of the interviewed farmers use pesticides or herbicides occasionally. All farmers who are in possession of such products acquired them from the local farmer association (Hoi Nong Dan), which usually supplies fertilizers for farmers to purchase, and apparently gave out agro-chemical samples. However, some farmers do not use those products, explaining they did not receive training or instructions related to their use, or that they are uncertain about the weather. Analyzing the nutrient balance is essential for production optimization, in terms of inputs use and production costs. Based on ACOM Robusta database, as well as the estimation calculated for Dong K'no, fertilizers represent about 61% (ACOM, 2017) of the total costs for farmers so this is a great lever to improve their financial situation.

Coffee production costs and farmers' financial situation

In order to improve the livelihood of coffee farmers, it is crucial to understand their financial situation. The following results present the annual production costs of farmers, their estimated income and credit. Production costs include fertilizers and labor; transportation costs are included in the suppliers' or the miller's expenses. Fertilizers costs are calculated from the estimated use and the mean prices which were declared by farmers for each product. Labor costs are based on the local price of a worker's daily income (6.7 USD), and the average number of people and days necessary for harvesting as well as other tasks such as pruning, weeding and fertilizer application. Figure 14 gives information regarding the expenses distribution and labor costs. Labor was compared to farm size and it shows there is no clear correlation between them even though figure 15 shows an expected tendency of increasing necessary labor workforce with increasing farm size. Furthermore, 34% of the interviewed coffee farmers do not hire labor: they usually work alone, some of them with the help of their family and occasionally other relatives. Labor time is shared between harvesting, pruning, weeding, fertilizing, processing, and general farm maintenance. The average annual cost of labor for coffee farmers in Dung K'no is 783 USD/ha (1.3 ha in average). Most of the expenses are attributed to fertilizers, with 1009.4 USD/farm, meaning 776.5 USD/ha. Based on the previous estimated nutrient balance, it is possible to optimize the use of fertilizers and reduce those costs. This was done by rebalancing the current products used (NPK 16-16-8, Urea, Organic), also adding Kali (61% K 2 O 2 SiO 2 = 28% K) due to the clear potassium insufficiency. The second optimization option replaces NPK 16-16-8 by NPK 18-8-18. Figure 16 displays the price per hectare for the three schemes (Current use, 2 optimized options) and the price share each type of products represents (estimated yield 2MT/ha). This optimization was also done to fit the requirements of a 3MT/ha yield: 280kg N, 70kg P and 300kg K. Figure 17 compares the price brought back to the production of 1 ton of green bean for all these scenarios.

Figure 17. Fertilizer costs per produced coffee ton for various optimized fertilizer combinations

Of course, optimized fertilizer combinations for higher NPK contents are necessarily higher than the current costs. Fertilizer combinations C and D have respective costs of 341.4 USD/ha and 318.5 USD/ha (current 388.2 USD). Back to the production of one metric ton of green beans, those costs are proportionally lower, and they should be supported by higher total income from the sold coffee.

Fertilizers are an opportunity to reduce global costs of the farmers, through optimization. However, they need the technical assistance or expertise to assess those options and a will to adapt their practices or switch habits. 

Farmers' incomes

Farmers get an income from coffee under three different forms: fresh cherries or processed dried cherries and parchment. The state of the product they choose to sell depends on the various market prices they can get, and on their ambition to speculate. Farmers process the fresh cherries in dried coffee cherries or in parchment. Most farmers process the cherries in parchment (77%), while 17% directly sell the fresh cherries and less than 6% dry the coffee cherries. This is mainly explained by average prices for those three products, which were recorded from the declaration of farmers in Dung K'no, and are presented in Table VI. Indeed a farmer can get up to four times more from selling parchment then fresh cherries. Nevertheless, his volume of parchment will be proportionally inferior and it requires more labor time as well (from three days to a week according to the weather). Some farmers might not always make the calculation to determine the most profitable option. However, fresh cherries have to be sold on the day of harvesting and therefore parchment and dried cherries can be good options to take profit from higher market prices later on. 

*Based on processing calibrations of ACOM factories

The farmer's decision to process or sell the fresh coffee cherries depends on:

-His need for immediate cash: he will sell the fresh cherries on the same day to get some cash -The collectors' requirements: they nudge farmers to sell them what they prefer -The farmers' ability to speculate: they process the cherries if they think they can get a better price later A parallel can be done with the cherries' quality. If farmers lack cash, they might not be able to pay enough additional labor for harvesting and cherries are overripe; some farmers wish to keep the coffee but their process damages the initial quality of cherries. However, the market is not structured in a way that rewards quality, which is why farmers have this type of behavior. If prices are very low, farmers are better off picking unselectively with low labor costs, to sell more volume. On the other hand, if prices are very high, farmers are also tempted to pick unselectively in order to sell as much as possible before the price decreases again. This shows the clear, direct impact of price volatility on the quality of picked cherries.

Supply chain, relationships and strategies

The coffee supply chain includes farmers, collectors also called middlemen, and exporters. Relationships between those different stakeholders are much contrasted, especially in terms of loyalty.

Farmers and collectors

Collectors' main activities consist in collecting and selling coffee, at times they also proceed to a part of the process. Farmers and collectors can have a very strong relationship, finding compromise for each party's needs. Farmers supply the coffee to collectors, feeding their business; collectors provide financing services to them in order to cover their production costs and therefore their supplied volume. By estimating the coming yield, collectors buy the coffee from the farmers before the harvest, through cash or fertilizer pre-financing, and this is repaid by farmers with the coffee they produce throughout the crop. Of course, collectors take rather high risks because farmers are not always reliable when it comes to refund what they owe and middlemen do not have collateral to cover those risks. Therefore, collectors and farmers usually have long-term relationships, strengthening the trust between them, and being able to rely on each other. This model is extremely widespread: out of the 27 interviewed farmers in Dung K'no, more than half of them depended on an annual credit, cash and/or fertilizers. These results are slightly different from the collected data in a farmers' loan assessment trip in April 2017 by ACOM purchase team (58 farmers). It showed 36% farmers had a loan towards bank and collector, 2% towards collector only and 50% towards bank only. This gap has not been justified, nevertheless, two explanations can be suggested: farmers interviewed in groups may have had altered responses due to the social pressure they could feel regarding the topic; according to the month of interview, their answer may also vary due to partial reimbursement or additional loans for daily expenses. The second option is more likely, since the recorded loans were higher in the interviews lead in June and July, and they also included group interviews. When looking at the loan frequency throughout the year (Figure 18), the percentages of additional loan from April to July are quite low, so uncertainty remains on this data. The fact is that most farmers depend on this loan for both their production costs and their daily expenses. In Dung K'no, collectors have the specificity of also being retail shops, therefore providing everything farmers need: cash, food, petrol and sometimes fertilizers. The amount of cash credit only is ranged between 20 and 30 million (905 to 1357 USD) per year per farmer, with an average annual 10% interest rate. As it will be discussed later on, this situation reduces farmers to bend to prices collectors impose them during the crop due to the credit they have to refund. Therefore, they have very low flexibility to profit from market prices opportunities.

Farmers and fertilizers

On top of that, they sometimes buy fertilizers under full or partial credit, either from the same collectors they deal with, or directly with fertilizer suppliers or manufacturers. In that case, farmers buy fertilizers under credit (100% or 50%) with interest rate on repayment. It is clear that fertilizer suppliers and collectors make a margin on the products' actual prices from the manufacturer. Some of the farmers (27%) also turn to the farmer association which take their individual order and then deliver them after dealing with fertilizer manufacturers or suppliers themselves. It seems like most farmers pay their products with no credit, and that the association makes no profit from this activity, which can be questionable. Figure 19 sums up the different ways farmers have access to fertilizers in Dung K'no; table VII presents the advantages and drawbacks of the options farmers have. Farmers are located more than an hour away from the suppliers and manufacturers, and transportation of fertilizers cannot be done with a motorbike for big volumes; therefore local delivery is a big advantage for them.

Collectors, millers, exporters

The relationships between collectors and exporters (both can be millers) complete the supply chain before coffee reaches the roasters and finally the consumers. Exporters work with many different collectors, which they consider as their suppliers (Figure 20). Although the past history between a supplier and ACOM can determine the sales from one year to another, price is the key criterion, which determines who sells to whom. On both sides, the offers are studied daily in order to find the best deals depending on the market price. Due to the local law, foreign companies cannot work directly with the farmers to purchase coffee and therefore have to work through collectors, even for certification programs. It requires certifying farmers as well as collectors who work with those farmers. Collectors usually collect coffee from certified and uncertified farmers, and sometimes buy coffee from other smaller collectors. This example shows that clear transparency for the traceability of coffee is challenging. ACOM is particularly regarding on the coffee quality compared to competitors in Vietnam; knowing the quality requirements of competition is essential because it also comes in the factors of choice for suppliers. Clearly, with high quality standards, the collector risks getting more rejections and lower prices from his supply. Strategy is based on how much information a stakeholder can get. Finally, collectors work with exporters for betting and ask the traders to place bids on the futures' market for them.

OFFER DEMAND

Figure 20. Length of the coffee supply chain and multiplicity of stakeholders In Vietnam's context, trading directly with farmers, therefore bypassing collectors is usually impossible according to laws dictating the local rights of foreign companies. Based on the principle that value should not be directly exported, it is necessary that any raw material goes through local entities first. Fortunately, provinces have different strategies and aspirations, as well as decisional power to act on their local context. In Lam Dong, the authorities are in favor of foreign companies' projects and investments and have decided to issue an authorization for direct trade with producers according to certain rules. The official letter issued in 2017 authorizes direct trade of foreign companies with farmers, on the condition that it is raw material, as opposed to goods. This means that the foreign company cannot export raw material, they have to process it locally, which is in line with local creation of value. Furthermore, as presented earlier, a more local agreement was also signed between ACOM and Lac Duong, a district in Lam Dong province. In order to have any perspective of such a project, the support of local authorities is essential. Even if a project falls into the scope of the applied laws, if the local authorities are not in favor of the project, many challenges can be expected, because they are a great source of information and various resources.

Discussion

In order to figure out the important factors influencing the success of a loyalty club model for Arabica farmers in Lam Dong, the hypothesis will be discussed in the following part. Furthermore it is essential to think the project out of its context in order to have a critical view on its values and perspectives.

How can the creation of a farmer's club at ACOM Vietnam improve the

sustainability of coffee production/procurement?

Hypothesis 1: Middlemen relationship with farmers

Analyzing the relationship between farmers and collectors goes through knowing the needs of farmers and how collectors can provide services aligned with those needs. This is important in order to understand the possible impact on the way the farmers work and the quality they produce.

As described previously, farmers are linked with collectors through trust built on many years of doing business together. Trust is essential for this type a relationship because on one hand, middlemen trust that they will get back the money they lend to farmers, and on the other side, farmers need to trust that they can rely on the middlemen for credit and for interesting prices for coffee through the crop.

In Dung K'no, this system is extremely spread: interviews with the collectors have proven that farmers can rely on collectors for much more than an annual credit. In this commune, collectors are also retail shops opened all year long and are the only options to buy groceries locally. In February and March, farmers take their annual loan from the collectors, or buy their fertilizers on credit for the year. Throughout the months, they buy food, petrol or other products also taking it on credit from time to time. It allows farmers to have more flexibility on their loan according to their needs. The collectors keep a debt book with a record of everyone's expenses. Figure 21 illustrates that collectors can account for everything the farmer needs to grow coffee and live.

Figure 21. Collectors' strong relationship with farmers in Dung K'no

This relationship is an integrate part of the middlemen's strategy and business, varying according to their size. Big collectors who trade large quantities of coffee have the experience and financial stability allowing them to speculate in order to run their business. They purchase coffee from smaller collectors and from farmers, blending different qualities to make the most profit. Smaller collectors are closer to some farmers' situation which is needed cash relatively urgently and therefore selling coffee as soon as they have it. Collectors in Dung K'no are closer to this second profile. The collectors' business entirely rests on their network of farmers, which they have to maintain. This explains that they always renew loans with farmers, even those who haven't completely repaid their previous one. This situation points out the very high risk that middlemen take regarding bankruptcy, since they highly depend on the farmers' loyalty and on their production.

The collectors' relationship with farmers is definitely led by business. Their objective is to buy the cheapest coffee with acceptable quality in order to make the most profit when selling it. They are the link between farmers and the coffee industry and they can benefit from that by limiting transparency. Dung K'no being quite a remote commune, it is difficult for farmers to access the information that the collectors do not give. Collectors take advantage of that because they clearly pay a lower price than the collectors in Da Lat, closest town in the area. For example, without adding any value to the product, they clearly declare buying parchment coffee from the farmers at 40 000 VND/kg and sell it in Da Lat at 43 000 VND/kg. Of course, despite the distance, this is also something they can do because the farmers are in such a position that they don't have a choice on who to sell to. This model has a great impact on quality because to ensure certain volumes, collectors often have to accept poor quality. On the other hand, to ensure repaying their loan, farmers have to supply as much coffee as they can pick. This shows that the price differences are insufficient to motivate farmers or suppliers to focus on higher quality. However, in some cases it can be an important factor for farmers when selling their coffee. Some have said that when they have good coffee, they prefer to sell to another collector, knowing their price will be higher for such products. Therefore, rewarding quality with price is the best option to have access to the coffee and to give motivation for farmers' efforts. We can clearly see the limit is the commitment farmers have with collectors to repay their debt. The hypothesis "Farmers who are tied with collectors through loans are less likely to sell qualitative coffee to ACOM" is validated. Furthermore, it is interesting to determine whether farmers can be distinguished in different categories, for which a relationship with ACOM might be either easier to achieve, or more profitable. One important factor is the financial situation of farmers, as it has been discussed previously. An important discriminant factor is the degree of dependency of farmers regarding coffee production. Indeed, more than 25% of them have income from another job, such as teaching or accounting at the People Committee. This share of coffee farmers has less dependency to coffee farmers since it only constitutes a part of their income, next to the monthly income they have for their job. Although data is lacking regarding the share of income these jobs provide, this can be considered as a significant criteria describing farmers' precarity. However, the collected data does not show any significant impact of this extra job on the loan dependency for coffee production, on the amount of hired labor, the choice of fertilizers or the age of the plantation. Although it seems like this element is not correlated to any aspect of farm management, it may remain as an important fact to keep in mind when assessing the impact of the project on farmers' livelihoods and the loyalty they have towards current collectors or ACOM in coming crops. Finally, another element which can be considered is the knowledge farmers have regarding agricultural practices. The results from the semi-directive interviews did not discriminate farmers according to that factor: farmers all expressed the need for expertise and technical assistance, their years of experience in coffee farming of the use of fertilizers did not show that there was a specific group of farmers which seem to have more expertise on coffee farming and management.

Hypothesis 2: Production costs and quality

Apart from the fact that it has to be viable for ACOM to pay premiums on top of the market price, it is important to know how this premium can be motivating for farmers. Of course, the simple fact that the price is higher attracts farmers. But understanding whether in terms of costs and income, it can make a difference is what is important.

In order to increase quality, ACOM believes that it is essential to buy fresh coffee cherries and proceed to the entire process to produce green coffee beans. This avoids having to deal with various quality ranges resulting from unreliable processing and storage methods of farmers, as well as unpredictable weather. Furthermore, the quality of the cherries is also the main target. This quality is defined by the amount of green cherries and floating cherries; when their share is low (< 20%) the quality is considered good. They cannot be processed properly so this is a technical problem at the mill, and on top of that the resulting green beans are less qualitative. According to the Specialty Coffee Association of America (SCAA, 2013), immature beans cause grassy or green flavors and are usually the origin of coffee's astringency. Floating cherries include fungus beans, black/fermented beans, insect-damaged beans, which are responsible for sour, fermented, moldy or phenolic tastes. All these flavor offnotes are recognized during cupping and can be responsible for the rejection of coffee. This explains the set the quality requirements on the share of green and floating cherries.

The amount of green and floating cherries mainly depends on the harvesting method. Green cherries are unripe and therefore are just a matter of cherry selection. Harvesting can be done in two distinct methods: selective picking, which implies choosing the picked cherries and unselective picking where all the cherries are ripped from the branch. The first method allows strictly controlling the amount of green cherries since they can be deliberately left on the trees. However the share of floating cherries (impacted by insects, fungus, or rain) is very difficult to control and depends on the trees' state as well as the weather and overall farming conditions. According to previous crops, it usually does not go under 6% of total cherries. The main impact of the harvesting technique is time spent for picking. According to ACOM teams, workers who use the unselective method can pick up to 80 kg of cherries a day, whereas the selective method reduces it to around 60 kg a day. Based on the local yield of 6000 kg per hectare, the number of necessary man days would go from 75 to 100, which is significant and has an impact on the labor price per hectare (Figure 22). 1: unselective picking 2: selective picking Figure 22. Comparing labor costs for selective and unselective picking Theoretically, they would have to spend an extra 170 dollars on labor costs in order to pick all of their coffee selectively. The question is to know whether the associated premiums can cover these costs and provide additional income. Figure 23 shows that with an average 6000 kg production per hectare, a farmer would need to sell at least 65% of his production with a 1000 VND/kg premium in order to pay for the additional labor costs. This does not mean that the farmer has extra incomes, but simply that he covers his costs. Of course, normal ripening and normal amounts of naturally defected cherries depends on the overall health of coffee trees, which depends on the care given to the farm. Some farmers currently under-apply fertilizers due to a lack of knowledge or financial resources and this can limit the proper growth of coffee cherries or the resistance of trees to diseases. Those farmers might have to increase their production costs. However, most farmers are in the opposite situation, with an unbalanced fertilizer application, which they could reduce. As calculated previously, proper optimization could allow saving 56 dollars per hectare, and therefore, a farmer would only need to sell 45% of his production to ACOM to pay for the additional labor costs. On top of that, every ton of fresh cherries they sell produces an additional income of 45 dollars thanks to the premiums.

A close relationship with ACOM and a personal investment in producing quality can be the source of additional income. However, the necessary theoretical investments are not compensated if farmers sell less than 45% of the cherries to ACOM in order to have the premiums. Of course, these estimations are based on average data but every farmer has a specific situation and in reality the needed adaptations as well as the profit threshold must have a high variability among farmers. The hypothesis "it is possible to increase the coffee quality without decreasing the margins" is only validated from a certain business relationship between the farmer and ACOM.

Hypothesis 3: Services & Farmers' loyalty

As described in the previous parts, the coffee market in Vietnam is extremely competitive and rests on close relationships between farmers and collectors. The collectors' business is based on the farmers' network they can maintain, and this depends on the services they can provide for them. Collectors usually manage to secure a minimum volume of coffee that they can buy from farmers because they assist them with their production costs. This situation is slightly different from loyalty: the reason farmers always sell to the same collector is not simple gratitude for the provided services but is actually debt. Of course, pre-financing is a sort of service but in this case the ratio of power is very unbalanced and the relationship is usually not equally in favor of both parties. While collectors take a high risk with farmer loans, as long as farmers come with coffee to sell, they can control the price and use the interest rates as a lever.

The current supply model proves that farmers deal with people who can provide services for them.

Based on this context, providing services to farmers seems essential. During the interviews, the need all farmers have expressed is technical assistance and training and this is what they would expect from a new relationship, as well as a higher price.

Objectively, this is also a service that no collector, whatever his size, provides to farmers. Usually, collectors do not have the knowledge to help farmers with technical topics about coffee growing. This is a service on which ACOM can definitely differentiate itself and where there can be a real difference in the relationship with farmers.

Assuming farmers can witness a significant improvement on their farm, on their tree's health, their productivity and quality; they might value their relationship with ACOM, in the scenario where they can also see improvement of their financial situation, which usually prevails in their priorities.

The hypothesis "Providing services to the farmers is essential to gain their loyalty for coffee supply" is validated.

Another important point to keep in mind is that Dung K'no is located in a remote area, where no trading company has ever provided training before. None of the farmers have ever benefited from any special program or sustainable project, which can be an opportunity for this project. Indeed, in many communes, farmers have been involved in various projects, sometimes even with various companies, which are not as successful as promised. Farmers have participated in several trainings, filled in paperwork, sometimes changed their agricultural habits and have not always witnessed any sustainable improvement. Therefore, their attitude can change towards new projects and trainings and we can expect less eagerness and efforts from them. This is less likely to happen in Dung K'no due to the different context. One of the main risks for disloyalty is that farmers make their choice mainly according to price.

Hypothesis 4: Premiums and quality

Coffee sustainability can be improved with the system of premiums, which are used as a lever to nudge social and environmental aspects of production methods.

Premiums were created in the Fair trade model thought to improve producers' livelihood and increase their empowerment by paying a fairer price. This system is communicated through labels on the final products. Although in the consumers' mind this is usually considered as an extra income or an above-market price for producers; in practice, the actual premium distribution can be different. Certification process is usually engaged with producer cooperatives, which pay to join the certification program. Importers then insure a minimum price (based on production costs, certification costs) with a premium. This system aims to reach more ethical trade with farmers, and is therefore meant for cooperatives which are based on transparency and democracy. In similar certification programs, the aim is also to improve production methods regarding environmental and social aspects [START_REF] Daviron | The coffee paradox: Global markets, commodity trade and the elusive promise of development[END_REF]. However, premiums have not always proven to be successful in improving the farmers' situation. First of all, the fixed prices are not always adapted to each country's context. Then, the total premium does not necessarily go to the producer, who invested in order to improve his practices and/or the quality of his products. In some cases, like described previously, the premium is payed to the cooperative and is gathered for social projects. Farmers do not have the individual choice regarding the investment of that money and it does not directly impact their income. In other cases, farmers work closely with middlemen, who are also part of the certification process and therefore they find it legitimate to get a commission of this premium. Finally, an essential factor for certification and premium success is the demand, which often reveals to be insufficient. The consequence is that farmers only get a premium for a part of their production and have to sell the rest of their coffee according to the market price while they might have committed to certifying all their plots. According to those observations, basing premiums on the fair trade certification model, with labels aimed to consumers, is not always a sustainable way of supporting the farmers (Haight, 2011).

Nowadays, many companies (including traders, exporters, and roasters) integrate social and environmental values in their own internal programs defining sustainability guidelines. In this way, they consider it possible to have a higher impact on the producers' income than using a typical fair trade certification program. This is part of ECOM's vision and a global internal code was created to certify farmers they work with, combining certification requirements from different existing certification programs, and is overall more rigorous than those labelled certifications. This type of program is internal and is essentially destined for business-to-business; it does not reach the consumers, as labeled certifications do, and are rarely associated to premiums.

Although certification has been an important factor of choice for roasters and consumers in the past years, quality stays a determinant factor. Some roasters consider that they can find better quality with some specialty coffee than with fair trade coffee, and are ready to pay a bit more for non-certified qualitative coffee rather than for certified average coffee (Haight, 2011). In Vietnam, quality is the main concern for coffee production, hardly meeting some international roasters' requirements. In most cases, roasters expect certification to also insure some quality criteria, which are not clearly part of the program led with farmers. Sustainable initiatives usually focus on social and environmental aspects rather than quality. Finally, the fixed price the farmer receives from the certification does not depend on the quality produced; another reason farmers are not incentivized. In Vietnam, local low prices also explain a lack of focus on this aspect. Farmers as well as collectors are usually aware of the different quality standards and know that they can have opportunities to make more profit based on that. However the way they act about it only depends on actual or predicted prices.

The model used in fair trade programs aims to pay farmers a fairer price, taking in account their financial situation. However, there are some requirements for farmers to follow, in order to be able to join the program and have access to the premiums. Indeed, premiums are used to support changes which want to be seen on the production side. In that mindset, premiums could be a way to improve the farmers' livelihoods, mainly using quality requirements. This premium can be considered as an incentive for farmers to focus and work on their quality. A quality scale associated to a premium scale can be a solution to have flexible quality requirements, yet motivating to reach the higher requirements, associated to higher premiums. Table VIII presents a suggestion of premium scale, based on the amount of green and floating cherries, the reference for quality control of fresh cherries. This system allows flexibility for farmers', who can still have a premium on days when harvest is not as successful. Furthermore, if the quality does not fit in this scale, knowing the company is able to buy their cherries is a form of insurance. Quality is usually required by roasters, who are therefore the most likely to have resources for the premium paid to producers. Paying a few extra cents per pound of green coffee can be a first step to define the distribution of premiums. In the context of this study, some roasters would be ready to pay higher prices for certain quality standards, which have not yet been met in Vietnamese Arabica. ACOM's strategy is set in this framework, by working closely with the farmers and defining a qualitybased premium model. A direct trade relationship, associated with quality-based premiums, can be an alternative to correctly reward the farmers' efforts, and have a real impact on their individual income. In direct trade, the purchaser establishes a closer relationship with the farmer: he therefore receives a higher share of the final price, and the purchaser has more control on the quality that farmers supply (SCAA, 2017). The hypothesis "Premiums paid to farmers should be quality-based" is validated.

Hypothesis 5: Certification, environment and social aspects

The core of the project is the disruption of the current supply chain of Arabica coffee cherries, and the creation of an alternative model. The question is to know whether the transformation of a supply chain can have a local impact on the environmental and social dimensions of coffee farming. In the context of this specific project, farmers are certified with the CAFÉ Practice program, which does include those dimensions. Farmers receive training and their farm is individually verified, preparing for an audit during the harvest. This first step of the process can be achieved within a few months; therefore the evolution of the farmers' practices cannot be significant. It is interesting to look at the potential impact of a supply chain transformation based on quality improvement, independently from certification.

The direct impact of quality improvement is on the harvesting technique of farmers. The difference between qualities of coffee observed throughout the crop is explained by the way farmers pick the coffee cherries. Supply higher quality means pick cherries selectively, and not rip the branches from all cherries, ripe or unripe. This usually requires more work and in consequence more labor, hypothetically more work for local workers. Focusing on quality can have an indirect impact on the farm management, including fertilization, pruning, weeding and other tasks on the farm. It might imply farmers to unconsciously give more care to the state of their cherries, and by extension of their coffee trees, not only focusing on volume. Focusing on quality throughout the crop, farmers may have a different perception of their farm and through the will to improve the quality of their coffee, improve the quality of their farm and farming methods in general. However, without certification and written requirements, farmers do not have references for the use of fertilizers, and more specifically agro-chemicals. This means despite a quality improvement, the choice of the products they apply on their field only depends on their personal factors (prices, habits, availability). The risk that they use harmful chemicals stays the same in both supply chain scenarios. This is mainly due to a lack of knowledge and advice, as well as an overwhelmed fertilizer market in Vietnam. New fertilizers and agro-chemicals appear on the market constantly, the official list of accepted products for use on coffee crop also evolves annually and fake or incorrectly labeled products are still a problem. For example, an insecticide called Pertrang, made from two active ingredients, was tested for composition. The lab results showed that the product actually contains 15 active ingredients, of which 4 not approved according to EU pesticides restrictions, and of which one an active ingredient for herbicides [START_REF] Freshstudio | [END_REF]. Therefore, this is why working directly with farmers to purchase Arabica cherries has to involve training and technical advice. Finally, if the new model of direct trade also implies fertilizer pre-financing by ACOM, then the choice of fertilizer can be reduced to selected products which have reduced impact on health and environment. Associated to training regarding quantities and application methods, this project can have a real impact on the farmers' practices and their impact on the environment. Some certification programs are applied to individual farmers (UTZ, Rainforest Alliance), while others involve cooperatives or groups of farmers (Fair Trade). Therefore some certifications can be the source of farmer exclusion in certain areas. ACOM's direct trade project involves the creation of collaborative groups of farmers. This can have two different possible effects: the first one is strengthening the collaborative mindset of farmers to work together for improved coffee quality; the second is the possible exclusion of local farmers who are not involved in selling coffee directly to ACOM. The creation of collaborative groups, each with a leader, can have more or less impact on relationships between farmers. One possible scenario is that the groups exist and that farmers are part of them strictly with the objective to sell coffee to ACOM, with a higher income perspective. Another scenario is that those groups provide a feeling of affiliation and shared purpose, with more opportunity for farmers to advise and support each other for improvement. The observed effect will mainly depend on the way those groups are considered and handled by ACOM for the organization of the direct procurement. The only discriminating factor should be the quality of the supplied cherries, and this is the objective of the model.

Finally, the advantage of the project is that it is based on a weekly fixed price, it includes quality premiums and farmers are payed daily with cash. Therefore, this model contributes to protecting farmers against coffee price volatility. Indeed New York quotations evolve independently from the work and quality farmers supply. For every kilogram of good quality cherries farmers produce, they get a better price according to the quality. This price should insure to cover extra costs necessary to provide improved quality; payed by cash on a daily basis for farmers to pay the workers needed from day to day. However, it is difficult to assess the additional income farmers might get after one crop. This is something that will clearly be monitored throughout the rollout of the project, used as a key indicator to assess the success of the project.

The hypothesis "a project, which does not include certification requirements, has low impact on environmental and social aspects of sustainability" can be validated. Of course, its validation depends on the type of project, and how it is led.

Disrupting Arabica supply chain

Procurement model

In Dung K'no commune, local authorities are supporting ACOM's project for direct trade with farmers and created four collaborative groups of farmers willing to join the project and facilitate meetings with the company. Since this procurement model disrupts the current supply model, it is necessary to rethink most parts of the chain, while improving it. Table IX presents the models set up on short and long term for a sustainable, high quality Arabica supply chain in Lam Dong province -Vietnam.

Table IX. Building a sustainable business model: different schemes for different scales

Governance

The project is focused on quality and the chosen strategy to improve it is to reward the farmers' work and create incentives for continuous improvement. This shows certification is not essential to create significant social impacts. On the contrary, such projects allow more flexibility because they do not depend on a specification book. In this case, premiums are payed to farmers individually and they may choose to invest it according to their wish. It gives them an opportunity to have more investment capacity for their production, but they may choose to use it for any personal purpose. This is opposed to the premiums payed to farmers included in Fair Trade certification, which have to be used for collective purposes according to the cooperative leaders' choice.

On the governance topic, another aspect to look at is the formation of groups and participation of farmers in the inclusion process. When working closely with farmers and creating new relationships in districts where the company has not worked before, the intervention and support of the local authorities is essential. The creation of collaborative groups of farmers was required to set up direct trade with farmers. The local authorities provide the lists of farmers. In practice farmers declare that the formation of those groups depends on the motivation of producers who want to join and agree to the terms and rules of collaborative groups. However, we can wonder how the leaders were appointed and to which extent the process was participative. The survey included farmers who are not in the collaborative groups: 4 out of 7 farmers declared that they had not heard about the creation of those groups. Moreover, the local People Committee employs many of the farmers who have another job on top of coffee farming. It would be interesting to know the total percentage of coffee farmers in Dung K'no that was informed and invited to join the process. How representative are the farmers in the current groups? Does the project impact the livelihoods of farmers who most need it? Of course, it will be essential to follow the evolution of farmers' interactions within the groups and the real possibility for other farmers to join along the project.

Certification: a gap between labels and reality

Certification is not the core of this project, the certification system is mainly a business-to-business asset required from Starbucks, the main client for high quality Arabica sold by ACOM. Nevertheless this internal certification is a robust program ensuring proper working conditions, environment protection and farm management improvement. Furthermore, as opposed to some internal certifications, which are not verified by, a third party, this program does require external audit to reach the certified status. As a label reassures the consumer, this certification is a form of insurance for Starbucks for the coffee's origin and certifying that the entire supply chain is fair.

It is interesting to observe what the procedure is for a farmer to become certified, as well as the different certification status that exists. There are three statuses for CAFÉ Practice certification program and they depend on the obtained score. Surprisingly, the minimum score to reach is 60%; furthermore, some statuses are validated during harvesting time while others out of that season. How well are the good agricultural practices assessed in both cases? Is the 60%-threshold an opportunity for many farmers to access certification and progressively improve or is it too indulgent to consider that the change is significant compared to non-certified coffee? In practice, it is possible to finish the certification process in the middle of the harvest. All coffee bought before the final audit is still considered and sold as certified, which can be subject to discussion. Of course it is an advantage for farmers who can receive the certification premiums for their entire harvest, and it is also easier to handle for collectors, traders and roasters, but to which extent can we call it certification and is this indulgence in favor of the expected significant improvements in farming? Indeed the entire certification process can sometimes be completed in a few months, with training, an internal verification and an audit. We can wonder how the impact of this process can really be assessed, since the time frame is rather short to be able to observe significant changes on a farm.

A study led by IDH assessed the difference between certified and conventional coffee in Vietnam based on a principle of a true price. This price includes the normal price of coffee production, adding a price for social and environmental impacts, calculated by multiplying the footprints by the costs to society. For example, the social costs of working accidents are calculated including damage costs (loss of time, loss of quality of life) as well as the abatement costs (medical expenses to treat the person). This study estimated that the true price of Vietnamese coffee was twice as high as the normal price (3.1 USD/kg of green coffee beans compared to 1.61 USD/kg for the normal price). Environmental costs account for up to 95% of the additional price/external costs. The study showed that certified coffee external costs are 20% lower than costs of conventional coffee. However, 84% of that difference is explained by lower water usage, which is not relevant for Arabica because it is not irrigated in the project's region, and only 1% of this difference is explained by social improvements. This clearly shows that coffee production in Vietnam has an important environmental impact; in the case of non-irrigated Arabica, we can wonder what the real difference between certified and conventional coffee is (Groot Ruiz, Verkooijen, Fobelets, 2016).

Comparing ACOM supply chains

As a first step to this direct trade project, paying premiums for quality improvement was already in ACOM's strategy for Arabica in Vietnam. The existing model for purchasing cherries is slightly different because it involves the middlemen. It involves collectors who are close partners to ACOM and willing to enroll in such a project. They supply coffee of higher quality to earn price premiums, the cherries coming from the farmers they usually work with, who also get a share of the premium. This model is very favorable because ACOM still rests on the ability of suppliers to work with their own network of farmers, collecting big volumes. It is a reminder that collectors are extremely useful in the supply chains and it enables ACOM to avoid the risky pilot scale, with lower investments. It is important for such a project that both suppliers and farmers have a premium scale, for an incentive to improve quality. In the two previous years, suppliers had a fixed premium, independent from quality so they didn't have a purpose to improve continuously. The coming crop will allow comparing two different supply chain models, with the same purpose and similar payment methods, and will give more information on the role of local collectors for high quality Arabica. It will also give conclusions on the impact each model has on farmers' income change. Figure 25 shows the different supply chain, with and without collectors. 

Conclusion

Arabica production in Lam Dong province can be considered as unpredictable in terms of volume and quality. While some farmers find more profit in harvesting other crops, others who cannot invest hung to their annual loans and hope for better prices. The reason is not that low quality is inherent to their coffee, but rather that efforts on quality are not rewarded, or that high quality coffee is blended with lowergrade by collectors, making it lose its value. All challenges lifted by this study are linked to the complexity of relationships, from farmers to exporters, including local authorities. Choices of farmers are strongly led by prices; and in Dung K`no they are in a specifically fragile position. This explains that a trade model with premiums based on quality standards is promising to increase Arabica quality in the commune. Supporting farmers with technical assistance is essential for the success of such a project, because this is something they cannot get anywhere else. It is also a key to improve the sustainability of the production for farms' economics and agricultural practices. Coffee production is subject to many sustainability issues in Vietnam, regarding water resources, soil erosion, and use of inputs. Those topics have been on the table for many years, how can new projects have a positive and significant impact?

Where certification is a global solution that can reach many farmers, despite critics on its credibility; more disruptive projects have stronger impacts but usually on smaller scales. In both cases, the intervention of a trading company may be seen positively, creating opportunity for farmers to be included in a different model and benefit from new expertise. Their products can access markets with higher value, which can have a direct impact on their livelihoods, if well distributed along the value chain. Ultimately, Vietnamese Arabica's quality needs to be recognized distinctively from the Robusta produced locally, in order to value it on the market. This may raise the interest of farmers and their work could switch towards quality-oriented methods.
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Table IV .

 IV Table IV lists the interviewed stakeholders. Interviewed stakeholders in Dung K'no

	Stakeholders	Number interviewed
	Farmers	27
	Local collectors	3
	Others	1 local fertilizer supplier 1 member of farmer association

Table V .

 V Main used fertilizers in Dung K'no and contents

	Product	Brand	Composition	Annual use (MT)
	Organic/compost	Name: Vi Sinh	Microbial fertilizer	2
		Company: Thai Hoa	NPK 3-3-3	
	NPK	Name: Dau Trau 16.16.8	16% N 16% P2O5 8%	1
		Company: Binh Dien	K2O	
	Urea	Name: Phan Bon Phu	46% Nitrogen	0.3
		My Company: PVFCC		

  depletion is measured for the main essential nutrients, which are N, P 2 O 5, K 2 O, CaO and MgO. Commonly, fertilizer recommendations are based on nitrogen, phosphate and potassium content (NPK) and are issued by global institutes such as the FAO or local Western Highlands Agro-forestry Scientific and Technical Institute (WASI) in Vietnam.

Table VI .

 VI Declared price for traded coffee products in Dung K'no

	Product	Fresh Cherries	Dried Coffee	Parchment Coffee
			Cherries	
	Price (VND/kg)	9880	18875	40794
	Price (USD/kg)	0.45	0.85	1.85
	Volume from 100 kg fresh cherries*	100	30	24

Table VII .

 VII Advantages and drawbacks of dealing with different fertilizer suppliers

	70 60 Collectors 50 40 Fertilizer 30 Suppliers 20 10 Fertilizer	32% Possible advice on products 12% 32% 6% 3% 1% 0% Advantages Requires no travelling Wide range of products Possible credit Wide range of products Possible credit Cheaper	6% 6% High margin & interest rate 0% 0% 2% 0% 5% 10% 30% 35% Drawbacks 25% No technical advice 20% 15% Margin & Interest rate Quality of technical advice? Distance to farm Distance to farm
	0 Manufacturers	Possible credit	--5% Tend to recommend their own
	Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Wide range of products products
	Farmer	Frequency Possible advice on products Cumulative % Requires no travelling	No credit?
	Association	Stated as good quality/price ratio	

Table VIII .

 VIII Quality based premium scale to be applied to direct trade with farmers

Green and Floating Premium (VND/kg) Extra income on daily 50kg harvest (USD) >18 -20 %

  

		800	1.8
	>16 -18%	900	2.0
	>14 -16%	1000	2.3
	>12 -14%	1100	2.5
	>10 -12%	1200	2.7
	>8 -10%	1300	2.9
	>6 -8%	1400	3.2
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Glossary / Acronyms

Cherry: Coffee fruit as harvested; red when ripe, green when unripe, dark brown when dried Commodity: A reasonably interchangeable good or material, bought and sold freely as an article of commerce Cupping: Tasting practice to determine the quality of brewed coffee, and its aromatic attributes Dry Process: Process of fresh cherries in green beans by drying and hulling Futures market: Auction market in which participants buy and sell commodity and futures contracts for delivery on a specific future date [START_REF] Investopedia | Futures market[END_REF] Green Coffee: Dry beans after hulling. Basic product for most coffee trade; raw material for roasting Hulling:

Step of the dry process to remove the hard outer husks of the dry cherry (Worldbank, 1886) Middlemen: Person who buys goods from producers and sells them to retailers or consumers (Oxford dictionary) Mill: A factory fitted with machinery for a particular manufacturing process, i.e. coffee (Oxford dictionary) Mucilage: Pulpy substance between outer cherry skin and bean Parchment: Dried green bean with parchment and silverskin Premium: Additional amount of money added to standard price for a good that is perceived as higher quality than standard Roasting: Development of flavor, aroma and body in green beans by rapid and uniform application of heat Supply Chain: Entire process of making and selling a good, including stages such as production, processing, distribution and sale Wet Process: Process of fresh cherries in green beans by fermentation, drying and hulling

The following figure presents opportunities, risks, strengths and weaknesses related to this project. Overall, they have all been discussed in the previous parts of the study. 

Trading context

This project is set up as a part of the strategy of the coffee purchasing of ACOM, which allows proper investment and risk assessment. Despite this, some factors remain excessively unpredictable and their impact can be highly significant. Coffee, as every other crop, can be subject to climate contingencies. Insects or diseases can spread and destroy the cherries and trees; heavy rains throughout the harvesting period make it difficult for workers to pick, and the cherries are impacted regarding their maturity. This has a local impact on farmers and their production, as well as a more global impact on the market price and speculation tendencies. However, this global pricing context may have such an impact on the project for the simple reasons that this project is part of the current system. If this project was to be developed for specialty coffee sold independently from New York market price fluctuation, the risks would be different: prices might be less volatile and less pressure would come from these fluctuations. However, the farmers' situation might be different and their requirements as well. If that coffee was to be sold in the context of a geographical indication for example, farmers might have higher additional incomes and more opportunity for empowerment. 

Abstract

In the most competitive country for the production of Robusta, outstanding qualitative Arabica is difficult to find, and difficult to achieve. In Vietnam, less than 5% of the coffee produced is Arabica and the quality is usually far behind world-known Colombian and Ethiopian subtle aromatic profiles. They are not completely out of reach but they would require disrupting supply chain models including a new approach to quality. The local context does not reward farmers for the quality they provide, who usually focus on how much they can produce. They are committed to supply their production to local collectors, with who they have a long-term credit relationship and who are eager to make profit on volumes rather than quality. The success of a direct trade project with collaborative groups of farmers rests on the ability to progressively untie farmers from their debts; by rewarding the quality through premiums and increasing their incomes. In this scheme, it should be possible for farmers to improve Arabica quality without increasing their production costs. To achieve this, assisting them to optimize their input use by providing training and technical assistance is essential. Such projects, which don't necessarily include external certification and verification, can have a significant social, economic and environmental impact on the sustainability of coffee production.

Key Words

Arabica Coffee, Supply Chain, Sustainability, Quality, Farmers