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ABSTRACT

This research intended to assess factors affecting sustainability of coffee projects in Moshi and Arumeru District in Tanzania. The study was anchored on four models namely, the frontier model, the conservation model, the diffusion model, and the high pay off input model. The study adopted a descriptive survey design. Also, the study used primary data through a structured questionnaire to collect data from a total number of 399 respondents that were selected using random sampling methods. Statistical Package for Social Science (SPSS) software was used to analyse data through statistical tables through frequencies and percentages. The research findings indicated factors identified in this review stem from a range of theories indicating a range of individual, institutional and ecological factors. It was also found that farmers with improved coffee varieties gain relative high coffee yield than farmers with traditional coffee varieties. The findings also show that, challenges facing coffee farmers is caused by a number of factors including, lack of visits by extension officers to farmers, lack or insufficient application of fertilizer, poor or lack of control of coffee pests and diseases, type of coffee varieties planted by farmers. It was recommended thus that, Subsidized coffee input such as fertilizer, pesticides and fungicide required to smallholder farmer so as they can afford to apply the recommended rates of fertilizer, fungicides and pesticide to attain high yield furthermore progressive adoption of improved varieties and implementation of good agricultural practices.
Keywords: Sustainability, Coffee project and The Conservation Model
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CHAPTER ONE

INTRODUCTION

1.1 
Background of the Problem

Coffee was introduced to Tanzania early in the 20th century as an estate crop, but eventually became a smallholder crop. The area planted to coffee expanded significantly during the 1970s and the 1980s when prices were favourable (World Bank 1994). 
Coffee has been an important part of the Tanzanian economy since the 20th century (Nelson and Temu, 2011) and has since the 1920s had an important place on the international coffee market, contributing approximately 0.3% to the world market, reaching its top during the 1950s with 0.5% (Nelson and Temu, 2011). During the 1990s the export of coffee lost its relative importance for the Tanzanian economy due to new industries such as coal, and declining prices for coffee on the world market (Nelson and Temu, 2011). 
The decreasing world market price for coffee during the 1990s and the early 2000s is referred to as "the coffee crisis" and has had large effects on Colombian coffee production, with decreasing area of cultivation in total and the exit of many big scale capitalist enterprises from the production scene (Álvarez, 2010).  The coffee crisis has affected coffee farmers all over the world and in 2003 the coffee price hit a record low level (International Coffee Organization, 2015) and was the lowest in real terms for the past 100 years (Perfecto et al., 2005) which made it hard for many farmers to make a living on coffee. 

The coffee prices did rise again in the mid-2010s, but the market is still characterized by sharp ups and downs (International Coffee Organization, 2018).  Most of the coffee produced in Tanzania is nowadays produced on small family farms of 0-5 ha (Nelson and Temu, 2011). An important strategy for these family farmers to cope with the crisis has been diversified production such as banana for sale and own consumption and work outside the farm. 
Coffee is among of the important tropical valuable and traded commodities produced in 70 countries in the world (Sänger, 2018). The average total coffee production by all exporting countries between 2008 and 2018 was 146997 thousand 60kg bags of which Brazil contributed about 35% of all coffee produced, Vietnam 17%, Colombia 6%, Indonesia 7%, Ethiopia 4%, Uganda 3%, Côte d'Ivoire 2%, Kenya 0.9% and Tanzania 0.7% (ICO, 2018a). 
The productivity of coffee in Tanzania is ranging from 250 to 300 kg/ha for Arabica coffee produced by smallholder farmers (BOT, 2017). The productivity levels of other coffee growing countries such as Kenya 302kg/ha (ICO, 2019a), Ethiopia 802 kg/ha (Bickford, 2019), Rwanda 880 kg/ha (Nzeyimana, 2018) and Uganda 2100 kg/ha (ICO, 2019b) are relative higher than Tanzania. 
In general, it can be argued that coffee yield from smallholder farmers in Tanzania is low despite of Tanzania having coffee varieties with potential of producing 3000 kg/ha and 1000 kg/ha for improved and traditional coffee varieties respectively the coffee yield from smallholder farmers is lower compared to the potential yield levels (Kilambo et al., 2015). 

1.2 
Statement of the Research Problem

Important sustainability considerations arise when the Tanzanian coffee market is analysed. Declining quantity has had an effect in reduced foreign exchange earnings to the Tanzanian economy. Smallholder farmers have been especially affected by this. 
According to International Coffee Partner (2011), coffee sector in Tanzania today is characterized by extremely low yields (with only 0.25kg per tree of green coffee; the yields are among the lowest in the world).  The study conducted by USAID (2010) in Kilimanjaro and Arusha revealed that, economic viability of coffee sector is hampered by unaffordable inputs, threats posed by Coffee Berry Disease (CBD) and Coffee Leaf Rust (CLR). 
The years from 2010 to 2017 witnessed progressive promotion of high yielding coffee varieties and replacement of old coffee trees with improved coffee varieties coupled with farmer training on the implementation of good agricultural practices (GAPs) were expected to increase coffee yield and close the yield gap and ensure sustainability of coffee production in Tanzania (Nelson and Temu, 2011).
Despite the interventions through high yielding varieties, and farmer training in the coffee sector in Tanzania as seen in (Nelson and Temu, 2011), coffee production in Tanzania is still very low compared to the east Africa neighbours. This therefore underscores the need to undertake this study to ascertain other underlying factors hampering sustainability in coffee production in Tanzania, mainly Moshi and Arumeru Districts.

1.3 
Objectives of the Study

1.3.1 
General Objective

The general objective of the study is to assess factors affecting sustainability of coffee projects in Moshi and Arumeru districts in Tanzania. 
1.3.2 
Specific Objectives

(i) To conduct participatory sustainability assessment for soil quality and crop health with coffee farmers.

(ii) To evaluate the profitability of coffee production as that farmers face during the production process
(iii) To assess the impact Environmentally Sustainable Farming Practices on sustainability of coffee projects in the study area.

1.4 
Research Questions

1.4.1 
General Research Question

What are the factors affecting sustainability of coffee projects in Moshi and Arumeru Districts in Tanzania?
1.4.2 
Specific Research Questions

(i) What is the participatory sustainability assessment for soil quality and crop health with coffee farmers?

(ii) What is the profitability of coffee production as well as constraints that farmers face during the production process?

(iii) What is the impact Environmentally Sustainable Farming Practices on sustainability of coffee projects in the study area?
1.5 
Significance of the Study

The findings of this study are helpful to coffee farmers to increase their production and maintain the increased production to ensure sustainability. The findings of this study are also useful to the government especially ministry of agriculture and ministry of trade and industry on best practices that would make coffee projects sustainable. The outcomes are also of unlimited advantage to future researchers in the field of coffee farming in providing relevant literature in building up the course of study. The findings are to advantage other scholars and students of agriculture who may use the findings for academic purposes like writing a research paper.
1.6 
Scope of the Study

The study engrossed on assessing factors affecting sustainability of coffee projects in Moshi and Arumeru districts in Tanzania. Despite that coffee production has been studied in many parts of the world, this study will focus on the factors affecting coffee projects, concerns and challenges in coffee farming and processing, food and agriculture to be adjusted to make it useful for the context of coffee smallholders and Environmentally Sustainable Farming Practices.  
1.7 
Organization of the Study

The study is arranged into five different chapters. Chapter one introduces the study by explaining the background of the research problem, the statement of the research problem, objectives of the study and hypotheses. The chapter also explains the scope of the study, its significance and the synopsis of the chapters. 

Chapter two reviews the literature related to the study, it offers the theoretical literature review and empirical literature review where the research gap is developed; the chapter also shows the conceptual framework of the study. Chapter three explains the methodology of the study by discussing the research design, research approach, area of the study, target population and sampling. The chapter also discusses the types of data to be collected and how they will be analysed. 
Chapter four presents the findings in accordance to the study objectives; in this chapter both the descriptive statistics and inferential statistics have been presented. Furthermore, the discussion of findings was conducted. Chapter five concluded the study by putting a summary of key findings, conclusion basing on the specific objectives and the recommendations for better practice. The areas for further study were also be presented.

CHAPTER TWO

LITERATURE REVIEW

2.1 
Introduction

This chapter presents the literature in relation to the current study; it deals with definition of key terms pertinent to this study, the theoretical literature, which discusses the theories related to this study, the related empirical studies on the topic conducted elsewhere and the research gap to be filled by this study. The section also describes the conceptual framework, which shows the relationship between variables.
2.2 
Conceptual Definitions

2.2.1 
Sustainability

Sustainability means the ability to be maintained at a certain rate or level and in particular, it is avoidance of the depletion of natural resources in order to maintain an ecological balance. Sustainability focuses on meeting the needs of the present without compromising the ability of future generations to meet their needs. The concept of sustainability is composed of three pillars: economic, environmental, and social; also known informally as profits, planet, and people (Moseley, 2003). In this paper, sustainability denotes the ability of farmers in the study areas to maintain coffee production that meets the threshold of profits as accrued from the project, planet as ecology demands, and people in form of human development. 
2.3 
Theoretical Literature Review

The study considered five theories of agricultural sustainability to provide insights into the dynamics of agricultural growth, either into the changing sources of growth. The four theories in the literature on agricultural development (The frontier model, The conservation model, The diffusion model and The high-pay off input model are thus discussed below. 
2.3.1
The Frontier Model

The history expansion of the area cultivated or grazed in the western countries has represented the main way of increasing agricultural production. However, the most dramatic example in western history was the opening up or creation of the new continents - North and South America and Australia - to European settlement during the 18th and 19th centuries (Ruttan, 1977). These countries of the new continents became increasingly important sources of food and agricultural raw materials for the metropolitan countries of the Western Europe. 
In earlier times, similar processes had proceeded, though at a less dramatic pace, in the peasant and village economies of Europe, Asia and Africa. Intensification of land use in existing villages was followed by pioneer settlement, the establishment of new villages and the opening up of forest or jungle were a series of successive change from Neolithic Forest fallow to system of shifting cultivation on bush and grass land fallowed first by short-fallow systems and in recent years by annual cropping. 
As regard to the above, where soil conditions were favourable, as in the great river basins and plains, the new villages gradually intensified their systems of cultivation. While where soil resources were poor, as in many of the hill and upland areas, new areas were opened to shifting cultivation or to nomadic grazing. As a result of rapid population growth, the model did not last, the limits to the frontier model were quickly reached. Crop yields were typically low- measured in terms of output per unit of seed rather than per unit of crop area. Output per hectare and per man hour tended to decline - except in the Delta areas such as in Egypt and South Asia, and the wet rice area of East Asia (Ruttan, 1977). 
In some areas, the result was to worsen the wretched conditions of the peasantry while there are relatively few remaining areas of the world where development along the lines of the frontier model will represent an efficient source of growth during the last quarter of the 20th century. The 1960s saw the “closing of the frontier” in most areas of South East Asia, in Latin America and Africa, the opening of new lands awaits the development of technologies for all control of pests and diseases (such as the Tsetse fly in Africa) or for the relation and maintenance of productivity of problem soil. Here, the model presents a challenge to the current study in what was the history of coffee production in the selected areas, what was the production volumes and what is now the trajectory of the same production given that technologies on the control of pests and diseases as well as modern farming practices are in place. 
2.3.2 
The Conservation Model

The conservation model of agricultural development evolved from the advances in crop and livestock husbandry associated with the English agricultural revolution and the concepts of soil exhaustion suggested by the early German chemists and soil scientists. The conservation model emphasized the evolution of a sequence of increasingly complex land and labour-intensive cropping system, the production and use of organic manures and labour-intensive capital formation in the form of physical facilities to more effectively use land and water resources. This model was the only approaches to intensification of agricultural production that was available to most of the world’s farmers. Agricultural development within the ambit of the conservation model clearly was capable in many areas of the world of sustaining rate of growth in agricultural production around 1.0% per year over relatively long periods of time. This rate is not compatible with modern rates of growth in the demand for agricultural output, which typically fall between 3-5% in the developing countries. This model presupposes the farm exhaustion of the selected areas as a result of either low or high coffee production that would guarantee sustainability. The conservation model thus requires the farmers in the study area to observe land usage to accommodate future usage. 
2.3.3 
The High Payoff Input Model

The inadequacy of policies based on the conservation impact and diffusion model led to a new perspective in the 1960s. The key to transforming a traditional agricultural sector into a productive source of economic growth is an investment designed to make modern, high pay off inputs available to farmers in poor countries. Peasants, in traditional agricultural systems were viewed as rational, efficient resource allocators. They remained poor because in most poor countries, there were only limited technical and economic opportunities to which they could respond. 
According to (Ruttan, 1977), the new high pay-off inputs were classified into three categories. a) The capacity of public and private sector research institutions to produce new technical knowledge b) The capacity of the industrial sector to develop, produce and market new technical inputs. c) The capacity of farmers to acquire new knowledge and use new inputs effectives. The enthusiasm with which the high pay off input model has been accepted and translated into economic doctrine has been due in part to the proliferation of studies reporting high rates of returns to public investment in agricultural research. 
It was also due to the success of efforts to develop new, high productivity grain varieties suitable for the tropic. New high-yielding wheat varieties were developed in Mexico, beginning in the 1950s, and new high-yielding rice varieties were developed in the Philippines in the 1960s. These varieties were highly responsive to industrial inputs such as fertilizer and other chemicals and to more effective soil and water management. 
However, the high returns associated with the adoption of the new varieties and the associated technical inputs and management practices have led to rapid diffusion of the new varieties among farmers in several countries in Asia, Africa and Latin America. The model remains incomplete as a theory of agricultural development. However, education and research are public goods not traded through the marketplace. 
The mechanism by which resources is allocated among education, research and other alternative public and private sector economic activities are not fully incorporated into the model. More so, the model does not treat investment in research as the source of new high pay off techniques. It does not explain how economic conditions induce the development and adaption of an efficient set of technologies for a particular society. Nor does it attempt to specify the process by which factor and product price relationships induce investment in research in a particular direction.

2.4 
Empirical Literature Review

Under this section, literature pertinent to the study objectives is reviewed. The studies that relate to the specific objectives are hereunder reviewed that will form the basis for the gap to be filled. 
2.4.1 
Empirical Literature Review Worldwide

A study by (Renata et al., 2021) on Theoretical Underpinnings in Research Investigating Barriers for Implementing Environmentally Sustainable Farming Practices and found that Research has a critical role in supporting the implementation of farming practices that are appropriate for meeting food and climate security for a growing global population. 
Notwithstanding progress towards more sustainable agricultural production, the rate of change varies across and within regions and is, overall, too slow. Understanding what is and is not working at the implementation level and, critically, providing justiﬁed explanations on outcomes, is an important contribution of the literature. Based on the assumption that theory-informed research can contribute to adoption policy and practice, this review ascertained and described the use of theory in the identiﬁcation and examination of barriers to adoption in studies included in a recent systematic literature review. 
Following the application of criteria for ‘theory use’, 16 studies out of 75 were found to have applied or built upon one or more of 14 theories and models in their research approaches, including established theories in the social and behavioural sciences, as well as systems-based models developed speciﬁcally in the sustainable agriculture space. Following a description of theory and model use in the studies, results are discussed relative to how theoretical constructs and mechanisms within individual and across studies can assist in explaining why and how adoption of sustainable practices is constrained.
A study by (Josef, 2015) investigated sustainability challenges and benefits for coffee farming with different amounts of shade management in Colombia. Data was collected from literature studies, quantitative soil analyses and interviews with farmers and other experts. The study aimed to identify sustainability benefits and challenges for coffee farming systems with different amounts of shade cover in Colombia. 
Another objective was to conduct a participatory sustainability assessment for soil quality and crop health with coffee farmers. The results showed that shade management of coffee farms does increase ecological sustainability, but in general gives lower yields of coffee. However, shaded coffee systems have the potential of increasing economic resilience for farmers by providing diversified income possibilities. The low and fluctuating coffee price of the global market has shown to be a major challenge of sustainability for Colombian small scale coffee farms and recommended that the coffee farmers needed subsides in coffee sheds to bolster production.
Giang & Tapan (2018) analysed and discussed the evolution towards sustainable coffee supply chain and its management in Vietnam. The study had sought to assess productivity of farmers, sustainability of farming practices and better farm management practices. Using a case study, it was confirmed that although productivity is high, and farmers have positive experiences in the sector, sustainability issues are emerging. 
For instance, the farmers have experienced soil erosion and a lack of water and as such they are more willing to incorporate sustainability initiatives in their production and processing. The study thus recommended that the government through extension services should train farmers on better farm management to minimize soil erosion, and to subsidies inputs to boost production. 
Kociszewski (2018) did a study on Sustainable development of agriculture - theoretical aspects and their implications with the objective to provide a systematization of concepts connected with sustainable development of agriculture (SDA) as the basis for indication of directions of changes in Polish agriculture. The study used a descriptive and comparative analyses based on a survey of the literature to indicate the differences between the described concepts. 
The study found that both sustainable agricultural and rural development (SARD) and multifunctional rural development (MRD) could relate to reduced agricultural production, which would bring positive and negative environmental consequences. The multifunctional agriculture cannot exist without production, so it is more favourable for SD, however it should be based on environmental requirements. The study recommended the use of sensitive rule of sustainability with secured critical natural capital is the proper one for agriculture in Poland. The study further recommended that agriculture should be conditioned by compliance with basic environmental standards and by provision of public good.
2.4.2
Empirical Literature Review in Africa

Ayoola, (2012) examined the economics of coffee production in Nigeria and aimed to determine parameters for revitalizing coffee production. The study objectively assessed the economic contribution of coffee to household wellbeing, the contribution of coffee to per capita income and the farm size compared to coffee production. Data from one hundred and fifty respondents were selected by stratified and purposive techniques from the Nigerian states of Kogi and Ogun. 
Data were analysed using a descriptive statistic regression analysis and a gross margin analysis. The study found that the gross margin profit from coffee farming was below the minimum requirement for a basic livelihood in Nigeria. Farming experience was significant at one percent; labour and capital were significant at five percent; while age of farmer, level of literacy and farm size were not significant. The study recommended for better farming practices to improve production per farm size, as well recommended training of coffee farmers on better seeds and farm management. 
Another study by (FAO, 2009) on “Increasing incomes and food security of small farmers in West and Central Africa through exports of organic and fair-trade tropical products” found that international coffee market situation contributes highly to lower coffee farm gate price. International coffee markets have put different conditions like quality benchmarks, failure to buy input after market liberalization and removal of subsidies, volatile and declining price. 
A study by (Gustaf, 2011) on the economic impact of Fair-Trade certification for small-scale coffee farmers in Ethiopia when world market prices for coffee are relatively high. The study assessed the impact of fair-trade certification on the economy of small-scale coffee producers using both descriptive and econometrics techniques for the selected 383 respondents in Jimma zone of south west Ethiopia. 
According to the finding of the study, educational level, status of household head, fair-trade membership position, market and infrastructure access variables are statistically significant and determine income of smallholder coffee farmers positively. Logistic regression result indicates that, the coefficient (or parameter estimate) for the variable fair-trade membership position is 3.383. This means that for every one-unit increase in fair-trade membership, we expect a 3.383 increase in the log-odds of the income increment, keeping all other independent variables constant. Therefore, leeway of fair-trade certification ought to be reflected as one of poverty and susceptibility reduction implements among economic strategists and practitioners (Gustaf, 2011).
Adjahossou & Vidédji, (2015) studied the contribution of home gardens to the food security of rural populations in the municipality of Abomey-Calavi in the Department of the Atlantic in South Benin. The objective of this study was to show the contribution of these home gardens to the food security of rural populations.  The data concerned the size, floristic composition, the years of creation of home gardens, the various uses of plants, the incomes brought by plants such as bananas, palm trees, coconut trees and coffee. Individual structured interviews were used to interview households. The average percentage of species grown in home garden is 55% for their nutritional values, 29% for their medicinal values, 7% for the wood and energy needs of the populations. Half of the species found, have a wide geographical distribution. Income from these agro systems sometimes cover partially or totally the children's school fees.  The study recommended the home gardens in the municipality of Abomey-Calavi in a context of climate variability and increasingly pronounced demographic pressure on natural resources (Adjahossoul & Vidédji, 2015).
Omare, (2014) did a study on Sustainability Assessment of Smallholder Coffee Farmers (SAFA) in Nyeri and Kisii Kenya. The study objectives were to Assess the concerns and challenges in coffee cultivation and processing, relevant to sustainability assessment assess how can SAFA be adjusted to make it useful for the context of coffee smallholders in Kenya and find out the lessons drawn for applying SAFA in other contexts. 
The study found that the daily consumption of coffee to be over 1.4 billion cups. That 25 million farmers in 51 coffee producing countries are said to depend on the cultivation of Arabica and Robusta coffee, in Kenya, approximately 52000MT of coffee valued at US$160million were sold at the national coffee auction in 2008/2009. The study came up with several recommendations in regard to the sustainability assessment of farmers. 1. Manual entry of each individual indicator takes a lot of time. 
The SAFA tool in this regard would only be useful as a scoping tool for identifying potential scores when more than 1 SAFA is required 2. The SAFA tool is generally user-friendly and has the advantage of being usable offline. However, it is impractical to scroll back to the top each time a user wants to move to the next indicator. It is also problematic to close down the SAFA tool each time one wants to make a new assessment. 3. A function should be added to allow the importation of text files or spreadsheets that have been prepared in a specified format. This would allow a CS, for example, to compare farmers from a database. 4. The SAFA spider web generated only allows a maximum of 3 SAFAs to be compared. It would be useful to be able to upload more than one SAFA and toggle display to show 3 results at a time 5. The visual effect can be changed depending on the base layer selected. This can be manipulated to ensure that a better visual is presented by putting either a good performing or a bad performing base layer 6. Some indicators like written plan, though useful, would only generate poor scores for farmers because it is not common to find these (Omare, 2014).
2.4.3
Empirical Literature Review in Tanzania

Coles, (2011) evaluated the profitability of coffee production as well as constraints that farmers face during the production process. The study collected from a sample of 122 farmers. Data was analysed using the gross margin approach and the results were summarized using descriptive statistics such as frequency distribution, percentage, means, minima and maxima. The study findings revealed that farmers in Kigoma Region earned a gross margin of Tanzanian shilling 730 per tree per annum. Farmers processed at CPU gained about TZS 1350/kg as coffee improvement gain. Coffee production contributed about 39% of the total household income in the region. 
Input prices, taxes, research contribution and Central Pulpery Unit tax, shortage of extension services, unreliable markets and low coffee price, low quality of coffee, transportation and delayed payment constituted the major problems that faced coffee producers. The study recommends that different stakeholders have to take actions that make coffee sector more profitable to improve the livelihood of the growers. Also, availability of capital strengthened economic activities diversification to reduce risks of crop failure. Lastly, Farmers should be encouraged and facilitated to use CPU effectively to improve coffee quality.
Similarly, (Ferris & Malcolm, 2000) evaluated the contribution of urban agriculture to household poverty alleviation in Morogoro municipality. The study used a survey covering a sample of 100 households selected using a stratified random sampling procedure. The findings of the study showed that urban agriculture is practiced by people from all social demographic groups. The source of household income that contributed greatly to total household income was salaries/wages which contributed about 44% of the household income followed by business, transfer payments and other sources which contributed about 27%, 11 % and 5 % respectively. 
Three income sources business, transfer payments and other sources represented inequality-decreasing sources of income while two sources of income agricultural and salaries/wages represented inequality-increasing sources of income. Considering urban agriculture alone, income from livestock enterprise represented an inequality-increasing source of income and crop production represented inequality decreasing source of income. The study recommends that there is a need of integrating urban agriculture in the urban economy and legitimatise that urban agriculture become an integral part of the urban economy and deliberate actions should be taken to promote it.
A study by (Andrew & Philip, 2015) on Determinants of Technical Efficiency among Smallholder Coffee Farmers in Kigoma Region, Tanzania estimated the Technical Efficiency (TE) and inefficiency effects of inputs. The study data collected from a sample of 122 farmers. The results show that inorganic fertilizers, agrochemicals and labour are key inputs in the efficacy of small holder coffee production. The study evaluated the profitability of coffee production as well as constraints that farmers face during the production process. 
The data were analysed using the gross margin approach and the results were summarized using descriptive statistics such as frequency distribution, percentage, means, minima, and maxima. The results show that farmers in Kigoma Region earned a gross margin of Tanzanian shilling 730 per tree per annum. Farmers processed at CPU gained about TZS 1350/kg as coffee improvement gain. Coffee production contributed about 39% of the total household income in the region. Input prices, taxes, research contribution and Central Pulpery Unit tax, shortage of extension services, unreliable markets and low coffee price, low quality of coffee, transportation and delayed payment constituted the major problems that faced coffee producers. 
The paper recommended that different stakeholders have to take actions that make coffee sector more profitable to improve the livelihood of the growers. Also, availability of capital strengthened economic activities diversification to reduce risks of crop failure. Lastly, the study recommended the farmers to be encouraged and facilitated to use CPU effectively to improve coffee quality. 
Gongwe & Gimbage, (2010) assessed coffee production, livelihood dynamics, and the coffee marketing chain in two villages of Mruwia and Mshiri in Moshi Rural district. The sample (103) was randomly selected from the coffee farmers in the two villages. Data were collected through surveys, focus group discussions (FGDs), and socio-anthropological methods (participant-observation, biographies, and thematic interviews). Results indicate that the selection of whom to sell coffee depends largely on farmers’ dependence on coffee and prices, other benefits accrued, and whether the initial costs are covered by buyers. Additionally, most respondents did not sell coffee to PCBs. Thus, prices, the institutional infrastructure, and the structure of local communities were important when making decisions about how and with whom to trade.
Another study by (Kiwelu et al., 2020) assessed the factors causing coffee yield gap among smallholder farmers. The primary data were collected from 218 adopters and 102 non-adopters of improved coffee varieties using a structured questionnaire. The descriptive statistics was used to assess yield gap and linear regression model was used to determine factors causing yield gap among smallholder farmers in the study area.
The findings showed that the yield potential (3000 kg/ha and 1000 kg/ha) for improved and traditional coffee varieties respectively has not yet been realized by farmers and there is a large gap between the average coffee yield (1141 kg/ha and 384 kg/ha) gained by smallholder farmers growing improved coffee varieties and farmer growing traditional coffee varieties, respectively. 
The yield gap from smallholder farmers with improved coffee varieties was 2000 kg/ha and 646 kg/ha from traditional coffee varieties. The main factors causing coffee yield gap were lack of access to extension services (p< 0.002), coffee diseases (p< 0.008). The study recommends that to minimise coffee yield gap, in Tanzania, promotion of the use of improved coffee varieties, fertilizers and agro-inputs is important. 
2.5 
Research Gap

Based on the reviewed literature related to the problem under study, it is worth noting that, factors affecting sustainability of coffee projects is one of the topics that has not been fully exhausted. Very few studies have been done on this particular topic but slightly different such as factors causing coffee yield gap among smallholder farmers (Kiwelu et al., 2020), and Gongwe & Gimbage, (2010) coffee production, and Coles, (2011) evaluated the profitability of coffee production as well as constraints that farmers face during the production process. Furthermore, no study has been done to articulate factors affecting sustainability of coffee projects particularly the Kilimanjaro and Meru despite its importance, which is the gap this study seeks to address.
2.6
Conceptual Framework

Smyth, (2004) defines Conceptual framework as structured set of ideas and theories that help a researcher to properly identify the problem they are looking at, frame their questions and find suitable literature Generally, it guides the researcher towards the clarification of the research questions and objectives from the beginning point of the study. 
In regard to this study, conceptual framework model shows a set of relationship between the independent variables, and the dependent variable.
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Figure 2.1: Conceptual Framework

2.7 
Theoretical Framework

The theoretical framework is the researcher’s idea on how the research problem will be explored, keeping in mind the theories put forth in the theoretical framework and it gives the direction to be undertaken by the researcher. Philip (2007) argues that the framework provides a guideline for identifying important variables for effective and efficient data collection. The objective of this study was to assess factors affecting sustainability of coffee projects in Kilimanjaro and Meru Regions in Tanzania. 
Socio-economic characteristics determine farmers` decisions in allocating resources economically so as to achieve profit. Governmental institutions provide framework guiding marketing of coffee beans for improvement of output and profit. Coffee marketing in Tanzania is guided by coffee industry Act (Cap 347) of 2013 and by laws existing at district levels. Tanzania research coffee institute is the government entity with role of undertaking research for coffee improvement. The institute has recently established its centre at Kilimanjaro and Meru regions with the aim of supplying improved coffee seedlings which are diseases resistant and produce highly compared to traditional coffee seedlings. According to TCB (2011), NGOs and financial institutions have extensive access to expertise, funds, and dedicated resources to assist smallholder coffee producers in improving profitability. 
Weather condition, pests and diseases influence use of agrochemicals. When there is outbreak of diseases and pests, farmers increase application of agrochemicals and therefore presence of pests and diseases lead to high cost of production and vice versa. 

Information used in the gross margin analysis encompass total coffee produced, inorganic fertilizers and agrochemicals, organic fertilizers and family and hired labour and their prices enabled to determine whether the sector is profitable and hence increase income to farmers and the contribution of the sector to the economy. 
Sustainability is the primary goal to any firm for both micro and macro levels of businesses.  In the production process, there is a direct linkage between levels of farm revenue, prices of a commodity and prices of inputs and real farm income. A survey by Cole (2011) showed that, some Tanzanian coffee farmers receive as low as 50% of the auction price for the coffee that they produce. TCB (2011) reported that coffee farmers received farm gate coffee price which on average ranged between 65% and 70% of auction coffee price. 
According to URT (2008), most coffee growers in Tanzania are confronted by low coffee production due to lack of improved varieties that are potentially high yielding and resistant to diseases and pests, high production costs due to application of pesticides to control diseases and pests, low coffee quality, low prices of the produce in the world markets and consequently low household incomes for the farming communities. Also sustainability of coffee production in Tanzania is affected by the fact that coffee prices is determined by the international exchange markets in which Tanzania has very low share to influence high prices (Kodama, 2009). According to FAO (2009), international coffee market situation contributes highly to lower coffee farm gate price. International coffee markets have put different conditions like quality benchmarks, failure to buy input after market liberalization and removal of subsidies, volatile and declining price. 
CHAPTER THREE

RESEARCH METHODOLOGY
3.1 
Introduction

This chapter presents the research design and methodology. It comprises of research approach, population and sampling, instrumentation and data collection techniques, data analysis and interpretation, reliability and validity of research and ethical issues. 
3.2 
Research Design

Kothari (2004) describes research design as a plan of how a researcher systematically collects and analyses the data that is needed to answer the research questions. It is a blueprint for the collection, measurement and analysis of data. The study used a descriptive survey design for it is economical in that it allows gathering data on a once off basis in order to describe the nature of existing conditions. 
It is further preferred because of the speed of gaining information and the fact that it allows for gathering data in a short span of time-an important consideration for this study. 
3.3 
Area of the Study

This study was conducted in two coffee producing Districts in Tanzania, namely Moshi and Arumeru. The two districts were picked to represent the other coffee producing districts because they are engaged in Arabica coffee production, and the dissemination of improved coffee varieties to smallholder farmers has been going on since 2005 to date. But despite all these efforts, the yields are still low which necessitates for this study to be conducted in the area.
3.4 
Population of the Study

Trochin (2000) describes the population to refer to the group from which the sample has been taken and to which findings can be generalized. The targeted population in this study is the 2790 registered coffee farmers, corporative unions and agricultural extension officers since they are directly concerned with the coffee development in the study area.  
3.5 
Sampling Design and Sample Size
3.5.1 
Sampling Design

According to Kothari (2007) a good sample design must result in a truly representative sample be such which results in a small sampling error be viable in the context of funds available for the research study. Be such that systematic bias can be controlled in a better way and be such that the results of the sample study can be applied in general for the universe with a reasonable level of confidence. Random sampling was used to pick respondents in this study; it is a sampling technique that allows a researcher to use cases that have the required information with respect to the objectives of the study. In the same vein, purposive sampling was used to select key informants in the study as cooperatives union officers, extension officers, and businesses officers in the selected area of study. 
3.5.2 
Sample Size
In this study, a sample of 399 respondents were selected out of 2790 as target population; therefore, the formula for obtaining sample size from the known population size was used to ensure representation of the sample size when confidence interval assumed to be 95% with significance level of 5%.
The Formula for sample size: n =    N 

                                                         1 +N (e) ²

Where: n = Sample size to be studied 

             N= Population size

              e = error of margin (0.05)

       Therefore: n =      2790

                                 1+2790(0.05)2

Sample size =399

From the above formula, the required sample for this study was 399 respondents who only included coffee farmers, 8 cooperative union officers, as well as 4 agriculture extension officers who were the key informants in the study. 
Table 3.1: Sample Size Distribution

	Respondents
	Frequency
	Percentage
	Sampling Design
	Data Collection Tools

	Coffee farmers 
	387
	30%
	Simple random sampling
	Questionnaire 

	Cooperative union officers 
	8
	20%
	Purposive sampling 
	Interview 

	Agriculture extension officers
	4
	50%
	Purposive sampling
	Interview

	Total 
	399
	100%
	
	


Source: Field Data (2022)

3.6 
Methods of Data Collection
3.6.1 
Secondary Data

Secondary data are those data which have been collected by someone else and have already passed through statistical processes (Kombo &Tromp, 2006). Secondary data was obtained from official documents in various offices, such as cooperatives offices, ministry of agriculture, and ministry of trade and various sources such as Journals, Libraries and the internet. 
3.6.2 
Primary Data

These are data collected afresh and for the first time and thus happen to be original in character. In addition, primary data can be expressed as the first information collected through various methods such as observation and interviews. Primary data was obtained by using Questionnaires that was distributed to coffee farmers and Interviews that were conducted with cooperatives officials, agriculture extension officers and area business officers.
3.7 
Data Collection Tools
3.7.1 
Questionnaire

The study used two main data collection tolls names; questionnaire and key informant interview. Questionnaire consists of a list of pre-set questions. Questionnaire as a method of data collection is preferred because it is possible to be filled by respondents who are capable of reading, understanding and answering the questions on their own. In this study questionnaires were delivered and distributed 399 respondents by the researcher.
3.7.2 
Interview 

Key Informants Interviews is face to face type of data collection or through telephone. In the whole process of collecting primary data, the researcher used interviews to get opinion from cooperative union employees, district business officers and agriculture extension officers. Interviews are believed to be the technique through which in-depth information can be obtained and this only included 12 respondents.
3.8 
Reliability and Validity of Data

3.8.1 
Reliability of Data

Reliability refers to how stable research techniques are in order to obtain information (Gall et al., 2005). Lincon and Guba (1985) asserted that findings grounded in data, logical inferences from data, explicitness and reduction of researcher bias maximize reliability therefore; the researcher relied on making logical inferences from data being precise in describing phenomena as well as minimizing researcher’s bias or subjectivity. 
In this study the following techniques were used.

(i) Employing different instruments of data collection such as interview and questionnaire

(ii) Justification of the choice of the research method was initially discussed in depth in the research proposal as suggested by Saunders et al., (2011).

(iii) Clarity of instructions (the clear the instruction resulted to the higher reliability of the findings).

3.8.2 
Validity of Data

Validity is the quality of the procedures or an instrument used in research which must be accurate, correct, true, and meaningful and right that describes the phenomenon which is intended to describe (Bryman 2001). It is used in judge whether the research is accurate. The following techniques were used to ensure the validity of the study. The researcher used several methods to collect data such as Interview and questionnaire as Lincoln and Guba (1985) argues the triangulation maximize validity of the research findings. Also, before data collection, validation was considered as the researcher sought experts’ opinions, which helped to refine instruments in relation to the nature of the study in terms of the relevance coverage and consistence.
3.9 
Data Analysis

Data analysis is the process that implies editing, coding, classification and tabulation of collected data (Kothari, 1990). Data analysis involves working with data, organizing it, breaking it down, synthesizing it, searching for patterns discovering, what is important and what is to be learned and deciding what the researcher tells others. In this study, qualitative data analysis was employed. Qualitative data analysis tells classification of event and properties, which characterize the information (Straus & Corbin, 1990).  Quantitative data from the questionnaire was analysed descriptively by use of computer software SPSS after which frequencies and percentages were obtained. These were considered important as responses were measured according to the number of respondents. Tables were therefore used to present the findings from the questionnaire. 

CHAPTER FOUR

RESEARCH RESULTS AND DISCUSSION

4.1 
Introduction

This chapter presents the results as obtained from the field of study and the subsequent discussion of the same results. It deals with the demographic characteristics of respondents and there after findings are presented sand discussed according to the set research objectives.
4.2 
Demographic Information of the Participants

In this section, results from the field are analysed. First, the sex of the respondents is determined followed by the age group of participants involved in the study. 
Table 4.1: Participants’ Gender and Age

	Gender
	Frequency 
	Percentage

	Male
	201
	50.3

	Female
	198
	49.7

	Total 
	399
	100

	21-30 years
	97
	24.3

	31-40 years 
	136
	34.1

	41-50 years
	93
	23.3

	Above 50 years
	73
	19.3

	Total
	399
	100


Source: Field Data (2022)
Table 4.1 shows that male participants were slightly higher than female participants at 50.3% compared to the female participants at 49.7%. the difference however was not big and thus can nor affect the outcome of the study based on gender bias. The Table also shows that majority of participants were in the age range of 31-40 years as these constituted 34.1% followed by the participants in the age bracket of 21-30 years, as for the participants in the age bracket of 41-50 years, they represented 23.3% while the participants above the age of 50 years were represented by 19.3%.  
4.3 
Data Analysis
This section presents the analysis and discussion of findings according to research objectives. The analysis was done descriptively where frequencies and percentages were used to reflect participants’ responses. 
4.3.1
Participatory Sustainability Assessment for Soil Quality and Crop Health With Coffee Farmers
In this section, participatory assessment for soil quality and crop health was conducted with participants taking the lead. The findings on this objective are presented hereunder. 

A method to estimate sustainability of coffee farms, developed by the researcher in cooperation with coffee farmers was used in this study (Altieri & Nicholls, 2002). The method is based on an agroecological understanding of sustainability where biodiversity and use of local resources is key aspects. The method consisted of twenty pre-established and well-defined sustainability indicators for soil quality and crop health that was ranked by the researcher and farmers jointly on a scale from 1 to 10. 

The soil structure was ranked as follows: Loose, powdery soil without visible aggregates (1 point); Few aggregates that break with little pressure (5 points); Well-formed aggregates – difficult to break (10 points). If an indicator is ranked to be in between the defined steps a number in between is chosen. All indicators described can be found in appendix 1. Indicators are ranked by observing soil and plants in an easy and quick manner, and no expensive equipment is needed. However, the authors states that technical equipment can be used if preferred to make estimations easier and more precise. The results from the ranking are then put together in a spider diagram, to visualize the sustainability challenges and strengths of each farm system. This makes it easy for both researchers and farmers to identify the strength and weaknesses of the system and discuss what measures can be taken to further strengthen it.

By using the same indicators comparisons between different farms can be made, and over time at the same farm. When comparing farms, mean value for each farm is being calculated. If some of the farms are reaching a much higher value, these farms can be of interest for further studies: what practices are making those farms obtaining higher values? What can other farmers learn from the management of this farms, to obtain a more sustainable system at their own farm? The authors of the method highlight that every farms has its own unique conditions and that practices could not easily be copied. However, it can create an understanding of how management practices can enhance natural processes that builds up sustainable agroecosystems. 

When using this method in the field study, the study reduced the scale of scores from ten to five, which lessened the choices of undefined scores. The study put the top value to five and by doing so only one alternative was given in between the defined values. The intent of doing so was to make the estimations easier and more comparable between farms.

Table 4.2: Data from Quantitative Soil Analysis (Mean Value) and Related Values from Participatory Sustainability Assessment

	
	Organic Material (weight% of dried soil)
	PSA: color, odor and organic matter
	Penetrometer (Inch)
	PSA: Compaction and structure summarized
	Recuperated Co2 (mg) per hour and dried soil (g)
	PSA: Microbiological activity

	Farm 1, Field 1 (shade)
	13,38
	5
	3,6
	10
	4,0
	5

	Farm 1, Field 2, (No shade)
	12,45
	3
	2,7
	9
	No data available
	

	Farm 2, Field 2, (shade)
	9,54
	4
	2,9
	8
	2,1
	3

	Farm 2, field 2 (No Shade)
	17,45
	5
	3,4
	9
	1,4
	3

	Farm 3 (shade)
	12,38
	5
	3,5
	10
	3,1
	5

	Farm 4(no Shade) 
	6,93
	5
	3,6
	10
	1,5
	5


Source: Field Data (2022)
The overall picture is that the values from the participatory assessment (PSA) does correlate quite well to the analytical data, except for some values that stands out (table 1). For example, the PSA values for microbiological activity and color, odor and organic matter seem to be overestimated for farm 4. Farm 1, field 1 and farm 3 have similar PSA-values and similar data for quantitative soil analyses. The owners of farm 1 and farm 2 which both had two fields investigated, did discriminate a different PSA-value for color, odor and organic material between their two fields, which were shown to correlate with the quantitative soil analysis for organic material. By summarizing the PSA-values for structure and compaction for each field of farm 1 and 2 a correlating trend can be seen with penetrometer measurements.

4.3.2 
The Profitability of Coffee Production that Farmers Experience During the Production Process
The second objective sought to ascertain the profitability of coffee production as farmers’ experience during the production process. The items to that effect were responded to by participants and the section below presents the findings. 
4.3.2.1 Production 

The study interviewed different types of producers with small, medium, large and estate farms with coffee production. Small farmers have a maximum farm area of 8 acres, medium farms have an area up to 20 acres and large farmers have an acreage of more than 20. Size of the interviewed smallholder farmers is 4.4 acres. The average reported yield does not fluctuate a lot between the different categories. 
However, between the small farmers we found big differences in yield going from 0.24 to 0.75 ton per acre. Compared to the smaller farmers, the estate production per acre is only slightly higher. This relates to the fact that it is calculated over the total area of coffee cultivation, but the harvested area is small since the estates are in process of replacing old trees with new improved trees. 
The farm gate selling prices varies between the actors depending on how the coffee is sold. Smallholder farmers with own processing facilities fetch a lower price due to a lower quality but save some costs on transportation. The medium, larger and estate farms obtain a better price for their coffee due to value-adding wet processing. 

The study interviewed 3 estates in the study area. Only 1 estate was producing with irrigation. This is contradictory to the typical estates in other parts of the country, where irrigation is used by most of the larger farmers and estates. The calculated average profit margin for the farmers and the estate in the study varies between 30 and 40 percent.  Small farmers without own processing have more costs related to external processing services.

Table 4.3: Categories of Different Coffee Producers in the Study Area and their Economic Profiles

	
	
	Small farmer
(n=5)
	Small farmer with processing
(n=2)
	Medium farmer (n=1)
	Large farmer(n=1)
	Estate
(n=3)

	Cultivated coffee area 
	Acre 
	4.40 
	3.50 
	15.00 
	50.00 
	169.33 

	Coffee yield (parchment) 
	Ton/ acre 
	0.42 
	0.43 
	0.47 
	0.54 
	0.52 

	Total production (parchment) 
	Ton 
	1.85 
	1.51 


	7.00 
	27.00 


	89.00 

	Total production (clean) 
	Ton 
	1.48 


	1.20 


	5.60 


	21.60 
	71.20 

	Selling price per ton of parchment 
	TZS
	4,200,000 


	4,000,000 


	4,300,000 
	4,500,000 
	4,200,000 


Source: Field Data (2022)
Small farmers with own, basic, home processing have more costs related to salaries for processing. However, these farmers are able to sell the coffee for a higher price and as such they have a higher profit margin. However, it happens that farmers are forced, due to cash flow problems to cover school fees or other urgent expenses, to sell the coffee for a significant lower price to middlemen. Of course, this influences profitability. Most SHFs are part of farmers group, but not all are part of a formal cooperative. As farmer group they supply or own a central processing unit. The medium farmer interviewed has his own wet processing facility including fermentation tanks and drying table. Operating this equipment requires serious labour. This increases the costs of production; however, the higher selling price compensates for this. The large farmers interviewed tend to outsource the wet processing to a central processing unit. He argues that this is less costly for him. 

Harvesting is done once a week and the cycle continues until all ripe cherries have been picked. Picking of coffee at household level is normally done by family labour. When additional labour is hired, pickers are paid between TZS 800 –1,000 for each 20 kilograms bucket they fill. The rate varies over the course of the harvesting season, depending on demand. 
At the estates, picking is also done by hired labour between TZS 1,000 and 1,200 per bucket of 20 litres during peak harvesting time. A single person cannot physically pick more than 5 buckets in a day, so the daily take home pay during harvest will be no more than TZS 5,000 (or TZS 6,000 on an estate). Once the number of ripe berries declines, workers are paid a daily rate, as it becomes very difficult for them to fill the buckets quickly.
4.3.3
The Impact Environmentally Sustainable Farming Practices on Sustainability of Coffee Projects in the Study Area
The third objective focused on assessing the impact of environmentally sustainable farming practices on the sustainability of coffee projects and this particular objective was analysed through correlation and regression to establish the link between the two constructs; environmentally sustainable farming and sustainability of coffee projects.
Table 4.4: Absence/Weakness of Measures to Adjust to Climate Change and Viability Affects Coffee Projects Sustainability

	Response
	Frequency
	Percentage

	Strongly Agree
	98
	24.5

	Agree
	145
	36.3

	Moderate
	45
	11.2

	Disagree
	62
	15.5

	Strongly Disagree
	49
	12.3

	Total
	399
	100


Source: Field Data (2022)
The findings in Table 4.4 depict that majority of respondents agreed with the statement that absence/weakness of measures to adjust to climate change and variability affects coffee projects sustainability as this was the response of 36.3% of the respondents followed by 24.5% who also strongly agreed with the statement. It was seen that only 15.5% and 12.3% disagreed and strongly disagreed respectively whereas 11.2% were moderate to the statement. This is clear that the measures to adjust to climate change variability affects coffee projects sustainability in the study area. 
Table 4.5: Many Farmers Plant Recommended Plant Population per ha

	Response
	Frequency
	Percentage

	Strongly Agree
	113
	28.3

	Agree
	68
	17.04

	Moderate
	78
	19.5

	Disagree
	72
	18.04

	Strongly Disagree
	68
	17.04

	Total
	399
	100


Source: Field Data (2022)
The study findings as presented in Table 4.5 revealed that many farmers plant the recommended plant population per ha and this was strongly agreed upon by 28.3% of the respondents while 17.04% agreed as well. It was seen also that 19.5% were moderate, they did not commit to whether they planted the recommended plant population per ha or not. On the other hand, however, 18.04% disagreed and 17.04% strongly disagreed respectively. This is bordering on a split response meaning it is possible to have a quite big number of farmers who do not follow the recommended plant population per ha when planting coffee which may hamper productivity. 
Table 4.6: Insecticides, Herbicides and Fungicides used are sometimes not efficient

	Response
	Frequency
	Percentage

	Strongly Agree
	198
	49.6

	Agree
	97
	24.3

	Moderate 
	33
	8.2

	Disagree
	50
	12.5

	Strongly Disagree
	21
	5.2

	Total
	399
	100


Source: Field Data (2022)
The study findings show that the pesticides on the market are sometimes not efficient as 49.6% strongly agreed to the statement followed by 24.3% agreed with the statement as well. It was however disagreed upon by 12.5% and strongly disagreed upon by 5.2% of the respondents whereas 8.2% were moderate to the statement. The findings thus imply that the pesticides are either substandard of not properly used and hence rendering them inefficient. 
Table 4.7: Improved Varieties of Coffee are not Easily Accessible

	Response
	Frequency
	Percentage

	Strongly Agree
	161
	40.3

	Agree
	87
	21.8

	Moderate 
	70
	17.5

	Disagree
	48
	12.3

	Strongly Disagree
	33
	8.2

	Total
	399
	100


Source: Field Data (2022)
The study findings as presented in Table 4.7 depict that it is hard to access improved varieties of coffee in the study area. This was the response of 40.3% who strongly agreed and 21.8% agreed with the statement, respectively. In the same vein, 17.5% of the respondents were moderate to the statement, 12.3% and 8.2% disagreed and strongly disagreed, respectively. This is indicative of the hard time farmers face in acquiring improved and quality agricultural outputs such as seeds as in case of this study. The findings imply that, farmers with improved varieties have relative higher yield than farmers with traditional varieties. In addition, the finding implies that, at the farm level yield can be realized through proper input use and farm management. 
4.3.4
Concerns and Challenges in Coffee Farming and Processing, Relevant to Sustainability Assessment
Under this objective, the study focused on the challenges as experienced by coffees farmers while farming and processing as critical to sustainability of the coffee projects. The findings to this objective are presented in the following section hereunder. 
Table 4.8: There is Inadequate Extension Services

	Response
	Frequency
	Percentage

	Strongly Agree
	161
	40.3

	Agree
	65
	16.3

	Moderate 
	92
	30.0

	Disagree
	39
	9.7

	Strongly Disagree
	42
	10.5

	Total
	399
	100


Source: Field Data (2022)
The findings as presented in Table 4.8 show that in the study area, there is inadequate extension services to the farmers as they constituted 40.3% of the respondents who strongly agreed and 16.3% who agreed respectively. However, 30% of the respondents were moderate to the statement. On the other hand, however, 10.5% strongly disagreed with the statement while 9.7% disagreed, respectively. This therefore shows that the farmers are not getting enough extension services which are critical in agricultural productivity and this hampers the sustainability of coffee projects in the study area. Insufficient extension officers imply that, lack of extension services to farmers contribute to increase coffee yield gap. 

Table 4.9: Transportation Facilities and Infrastructure is Very Poor

	Response
	Frequency
	Percentage

	Strongly Agree
	97
	24.3

	Agree
	111
	27.8

	Moderate 
	89
	22.3

	Disagree
	67
	16.8

	Strongly Disagree
	35
	8.7

	Total
	399
	100


Source: Field Data (2022)
Transportation services are critical in coffee production and processing and ensuring sustainability and in this aspect, 27.8% agreed with the statement that the transportation facilities and infrastructure in the study areas is very poor followed by 24.3% who strongly agreed with the statement while 22.3% were moderate. It was as well seen that 16.8% disagreed with the statement whereas 8.7% strongly disagreed that the transportation facilities and infrastructure in the study areas is very poor. 
Table 4.10: The Banks Demand High Interest Rate to First Installment on Loans

	Response
	Frequency
	Percentage

	Strongly Agree
	189
	47.3

	Agree
	79
	19.8

	Moderate 
	84
	21.0

	Disagree
	47
	11.7

	Total
	399
	100


Source: Field Data (2022)
The study findings as presented in Table 4.10 depict that respondents in the study area are challenged by the high interest demanded on the first installation on loans acquired from banks as 47.3% strongly agreed with the statement followed by 19.8% who agreed as well. The study also shows that 21% were moderate to the statement whereas 11.7% disagreed with the statement. This revealed thus that the banks are exploiting farmers in the study area by hiking interest rates and mostly on the first instalment of the loan.

Table 4.11: Unstable Market of Coffee

	Response
	Frequency
	Percentage

	Strongly Agree
	133
	33.3

	Agree
	92
	23.0

	Moderate 
	66
	16.5

	Disagree
	47
	11.8

	Strongly Disagree
	61
	15.2

	Total
	399
	100


Source: Field Data (2022)
For sustainability of agricultural products, the farmers require stable markets for their produce, which is the same for coffee farmers. In the study findings presented in Table 4.11, the findings revealed that 33.3% of the respondents strongly agreed with the statement followed by 23% who agreed as well. It was as well seen that 16.5% were moderate to the statement whereas 15.2% strongly disagreed and 11.8% agreed respectively. The findings thus show that in the study area, there is unstable markets both locally and internationally which determine the sustainability of the coffee projects in the study area. 

Table 4.12: Coffee Diseases are a Big Challenge to Yields

	Response
	Frequency
	Percentage

	Strongly Agree
	182
	45.6

	Agree
	46
	11.5

	Moderate 
	77
	19.2

	Disagree
	50
	12.5

	Strongly Disagree
	44
	11.0

	Total
	399
	100


Source: Field Data (2022)
The diseases that affect plants are a big challenge to farmers in any agricultural sector and hampers yields. The study results show that in the study area there is a challenge of coffee diseases to yields as this was strongly agreed by 45.6% of the respondents. It was also seen that 19.2% of respondents were moderate whereas 12.5% disagreed with the statement while 11.5% agreed and 11% strongly disagreed, respectively. The findings thus reveal that diseases have a big impact on sustainability of the coffee projects in the study area. These findings affirm that the price of fungicides and pesticides were reported to be high and farmer fail to purchase and apply the right dosage at the recommended rate and time. 
Table 4.13: There is Very Low use of Fertilizers in the Study Area

	Response
	Frequency
	Percentage

	Strongly Agree
	121
	30.32

	Agree
	89
	22.3

	Moderate 
	80
	20.0

	Disagree
	64
	16.0

	Strongly Disagree
	45
	11.2

	Total
	399
	100


Source: Field Data (2022)
The study findings revealed that the farmers in the study area agreed that there is low use of fertilizers as this was agreed upon by 30.2% of respondents. In the same vein, 22.3% of the respondents agreed with the statement, while 20% were moderate. It was as well seen that 16% of the respondents disagreed with the statement while 11.2% strongly disagreed with the statement. The low use of fertilizers impacts the productivity of coffee and consequently hampering suitability. The findings imply that farmers do not apply sufficient amount of fertilizer or either they don’t apply at all which causes poor productivity. 
4.4 
Discussion of the Findings 

The study findings show the overall picture that the values from the participatory assessment (PSA) does correlate quite well to the analytical data, except for some values that stands out. The findings are in agreement with those of a study by Altieri & Nicholls, (2002) who found that farms in Colombia were producing on a different scale based on the soil of each farm that was done through PSA. The finding implies that plant population with inadequate number of productive primary branches could lead to low productivity which according to TaCRI (2020), the average number of productive primary branches per tree are 30 to 38 trees.
The findings revealed that the pesticides are either substandard of not properly used and hence rendering them inefficient. These findings agree with those of a study by (Kilambo et al., 2015) who contend that without control of these diseases crop yield will be reduced by 50 to 0% which is the big crop loss. Pest and diseases of coffee reduce yields and sometimes killing trees (Magina, 2011). Fungicide application is required to control major coffee diseases and contribute to increase coffee yield hence reduce the yield gap (TaCRI, 2011).
The findings imply that, farmers with improved varieties have relative higher yield than farmers with traditional varieties. In addition, the finding implies that, at the farm level yield can be realized through proper input use and farm management. These findings support (Diro & Erko, 2019; Wu, 2005) who reported that, farmers who adopted improved varieties gain higher yield than those with traditional varieties. As swell, the study conducted by (Maro et al., 2014; TCB, 2012a) recoded the average yield of 555 kg/ha, maximum yield of 1554 kg/ha and minimum yield 51 kg/ha in Mbinga district and average yield of 422 kg/ha, maximum yield of 1745 kg/ha and minimum yield 253 kg/ha in Mbozi District.
The study showed that the farmers are not getting enough extension services, which are critical in agricultural productivity, and this hampers the sustainability of coffee projects in the study area. Insufficient extension officers imply that, lack of extension services to farmers contribute to increase coffee yield gap. The findings agree with different scholars (Ghimire et al., 2015; Lugandu, 2013; Teferi et al., 2015) documented that, farmer access to extension services help in improving farm management practices hence increase the chance of reducing yield gap. Therefore, the transfer of the recommended agricultural practices through extension officers could effectively help farmers maximise productivity.
The findings revealed that diseases have a big impact on sustainability of the coffee projects in the study area. These findings affirm that the price of fungicides and pesticides were reported to be high and farmer fail to purchase and apply the right dosage at the recommended rate and time. These findings agree with those of (Kilambo et al., 2015) that without control of these diseases crop yield will be reduced by 50 to 0% which is the big crop loss. Pest and diseases of coffee reduce yields and sometimes killing trees (Magina, 2011). Fungicide application is required to control major coffee diseases and contribute to increase coffee yield hence reduce the yield gap (TaCRI, 2011).
The study also found low use of fertilizers impacts the productivity of coffee and consequently hampering suitability. The findings imply that farmers do not apply sufficient amount of fertilizer or either they do not apply at all which causes poor productivity. According to (Maro, 2014 and TaCRI, 2011), application of recommended fertilizer would contribute to increase coffee yield hence ensure good productivity. 
The reason for low fertilizer application among farmers is due to high price of fertilizer. The possible alternative that farmer can afford and adopt is integrated soil fertility management (ISFM) proposed by (Maro, 2014 and TaCRI, 2011). Meanwhile the government should take the issue of input availability to farmers for reasonable price a s important agenda and put strategies to ensure that resource poor smallholder farmers who are productive get adequate amounts of quality inputs at the right time and reasonable price to obtain high yields.
CHAPTER FIVE

SUMMARY OF THE FINDINGS, CONCLUSION AND RECOMMENDATIONS

5.1 
Introduction

This chapter is about the conclusion and recommendations of the study on factors affecting sustainability of coffee projects in Kilimanjaro Region and Arumeru districts in Tanzania. The study was anchored on quantitative approach after which data was analysed through quantitative methods on which inferences were made. 
5.2 
Summary of the Main Findings 
5.2.1
Participatory Sustainability Assessment for Soil Quality and Crop Health with Coffee Farmers
The study findings show the overall picture that the values from the participatory assessment (PSA) does correlate quite well to the analytical data, except for some values that stands out. For example, the PSA values for microbiological activity and color, odor and organic matter seem to be overestimated for some farms. However, other farms had similar PSA-values and similar data for quantitative soil analyses. The owners of farm 1 and farm 2 which both had two fields investigated, did discriminate a different PSA-value for color, odor and organic material between their two fields, which were shown to correlate with the quantitative soil analysis for organic material. 
5.2.2
The Profitability of Coffee Production that Farmers Experience During the Production Process
The study found that the average reported yield does not fluctuate a lot between the different categories. However, between the small farmers we found big differences in yield going from 0.24 to 0.75 ton per acre. Compared to the smaller farmers, the estate production per acre is only slightly higher. This relates to the fact that it is calculated over the total area of coffee cultivation, but the harvested area is small since the estates are in process of replacing old trees with new improved trees. Small farmers with own, basic, home processing have more costs related to salaries for processing. 
However, these farmers are able to sell the coffee for a higher price and as such they have a higher profit margin. However, it happens that farmers are forced, due to cash flow problems to cover school fees or other urgent expenses, to sell the coffee for a significant lower price to middlemen. Of course, this influences profitability.
5.2.3
The impact Environmentally Sustainable Farming Practices on Sustainability of Coffee Projects in the Study Area
The study found that the measures to adjust to climate change variability affects coffee projects sustainability in the study area. It was also found that a quite big number of farmers do not follow the recommended plant population per ha when planting coffee which impacts productivity. The finding implies that plant population with inadequate number of productive primary branches could lead to low productivity. 
The findings revealed that the pesticides are either substandard of not properly used and hence rendering them inefficient. The study further found that farmers face hard times acquiring improved and quality agricultural outputs such as seeds as in case of this study. The findings imply that, farmers with improved varieties have relative higher yield than farmers with traditional varieties.

5.2.4
Concerns and Challenges in Coffee Farming and Processing, Relevant to Sustainability Assessment
The study found that the farmers are not getting enough extension services which are critical in agricultural productivity and this hampers the sustainability of coffee projects in the study area. It was also found that the banks are exploiting farmers in the study area by hiking interest rates and mostly on the first instalment of the loan. The findings also showed that in the study area, there is unstable markets both locally and internationally which determine the sustainability of the coffee projects in the study area. The low use of fertilizers impacts the productivity of coffee and consequently hampering suitability. The findings implied that farmers do not apply sufficient amount of fertilizer or either they do not apply at all which causes poor productivity.
5.3 
Implications of the Findings 

The findings of the current study bears implications on both the government and farmers. For the government, the study findings revealed a lack of or inadequate extension services, poor pesticides and low supply of fertilizers and well as unstable markets in form of price fluctuation all which impact farm productivity and hence decline in sustainability. The infrastructure and transport facilities were as well seen to be poor in the study area. This is a big challenge to the government to address such bottlenecks that hinder productivity and sustainability of coffee farm projects in the study area. 
For farmers, it was seen that majority do not follow recommended plant population per ha which is not a good practice. It was also seen that the farmers do not use fertilizers to the recommended levels. This directly impacts productivity. This might be attributed to inadequate extension services in the study area. The farmers are however, advised to take advantage of any services no matter how small to improve sustainability of coffee farm projects in the study area. 
5.4 
Conclusion

Research has a critical role in supporting sustainable agriculture through delivery of evidence on what is and is not working. Theory offers one way for researchers to speak the same language through consistent terms and shared understanding that can be applied across time. Opportunities to extend theory use are evident with more than 4 in 5 studies currently not clearly reporting theory. Consistent with earlier work our results suggest that there are several theories and models that can be applied delivering a shared understanding of factors explaining the adoption of sustainable farming practices. 
Factors identified in this review stem from a range of theories indicating a range of individual, institutional and ecological factors. Identification of a range of factors across alternate theoretical perspectives point to the need to extend theory testing and building efforts across studies and contexts to deliver clear shared stories that can be confidently applied to achieve the outcomes sought. This evidence review seeks to serve as a starting platform that can enable researchers to select a theory and commence efforts to deliver a coordinated approach needed to achieve 2050 targets.
The aim of this study was to assess factors affecting sustainability of coffee projects in Kilimanjaro Region and Arumeru districts in Tanzania. The study show, farmers with improved coffee varieties gain relative high coffee yield than farmers with traditional coffee varieties. The findings also show that, challenges facing coffee farmers is caused by a number of factors including, lack of visits by extension officers to farmers, lack or insufficient application of fertilizer, poor or lack of control of coffee pests and diseases, type of coffee varieties planted by farmers and the extent of technology adoption by smallholder farmers in the study area.
5.5 
Recommendations 

In order to maximize coffee productivity among coffee famers and increase coffee production in Tanzania there is a need to strengthen extension services to help in dissemination of appropriate knowledge and skill to farmers to achieve high yield. Subsidized coffee input such as fertilizer, pesticides and fungicide required to smallholder farmer so as they can afford to apply the recommended rates of fertilizer, fungicides and pesticide to attain high yield furthermore progressive adoption of improved varieties and implementation of good agricultural practices is recommended to farmers. 
5.6 
Limitations of the Study

The study was done in limited time and this some assessments were not possible to bring effective results for example, there was a lack of laboratory to assess the soil quality in the study area. This was a big limitation in this study since sustainability and productivity might be based on the soil quality on which the farm is located. Another limitation was financial. Since this study was purely academic, the student was responsible for all the costs that were involved in conducting this study which was not possible to perform some require analysis concerning the study. 
5.7 
Suggestion Areas for Further Studies 
The current study was done in just two districts which may not be generalised on the whole places that practice coffee farming. A comprehensive study is thus needed for all coffee farming areas in Tanzania to assess different factors for sustainability that may be replicated in other areas. The study was purely quantitative which may warrant another study in a mixed methods approach. 
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APPENDICES

Appendix 1: Letter of Transmittal of Data Collection Instrument

                      Theresia Mwacha P.O. Box 1081 Arusha
Dear Madam/Sir

RE: 
Factors Affecting Sustainability of Coffee Projects in Moshi and Arumeru Districts in Tanzania
I am a postgraduate student at the Open University of Tanzania pursuing a master’s degree in project management. I am undertaking a study on factors affecting sustainability of coffee projects in Moshi and Arumeru districts in Tanzania.
You have been randomly selected to provide information to aid in this study. This is therefore a request for your participation in responding to the attached questionnaire. Your truth response will facilitate this study. 

Please be assured that the information given will be treated confidentially and for the purposes of this study only. 

Thank you for your participation. 

Yours Faithfully 

Theresia Mwacha. 

0767-813-523

Appendix II: Questionnaires
This questionnaire is intended to collect information on factors affecting sustainability of coffee projects in Moshi and Arumeru districts in Tanzania. Please read the instructions for each question carefully before giving the responses required. The identity of all respondents will be held in strict confidence. Participation in the study is voluntary and the data collected will be used for the purposes of the study only.  
SECTION A: PERSONAL INFORMATION 

Please put a tick (√) where appropriate.

1. Gender    (i) Male   [   
 ] 

(ii) Female

 [   
 ]

2. Age bracket in years   (i) 20 years and below [ 
   ]                          

 (ii)  21 – 30                [    
] 

 (ii) 31 – 40               
[   
 ]                          

 (iii)  41 – 50             
[
 ] 

 (iv) 51 and above     
[ 
]

SECTION B: Concerns and challenges in coffee farming and processing, relevant to sustainability assessment
 (KEY: 1=Strongly Agree, 2=Agree, 3=Moderate, 4=Disagree 5=Strongly Disagree) 

	
	1
	2
	3
	4
	5

	There is inadequate Extension services
	
	
	
	
	

	Transportation facilities and infrastructure is very poor
	
	
	
	
	

	The banks demand High interest rate to first instalment on loans
	
	
	
	
	

	Unknown and unstable market of coffee
	
	
	
	
	

	Coffee diseases are a big challenge to yields
	
	
	
	
	

	There is very Low use of fertilizers in the study area
	
	
	
	
	

	Labour costs per ha is not affordable for most of smallholder farmers
	
	
	
	
	

	Age of trees in coffee cultivation 
	
	
	
	
	


SECTION C: Sustainability assessment of food and agriculture can be adjusted to make it useful for the context of coffee smallholders in the study area.

(KEY: 1=Strongly Agree, 2=Agree, 3=Moderate, 4=Disagree 5=Strongly Disagree) 

	 Parameter
	1 
	2
	3
	4
	5

	Low adoption of new technologies affects sustainability of coffee smallholders 
	
	
	
	
	

	Absence or reduction in support services for small farmers has impacted smallholder’s production


	
	
	
	
	

	Poor organization of farmers leads to poor prices
	
	
	
	
	

	Ageing of the farming population/absence of young people in coffee farming threatens the sustainability of coffee projects
	
	
	
	
	

	Limited access to finance for most farmers is impeding coffee projects sustainability
	
	
	
	
	

	Challenges associated with processing/creation of added value to coffee affects sustainability
	
	
	
	
	

	Market access for small farmers is a challenge to coffee projects sustainability
	
	
	
	
	


SECTION E: The impact Environmentally Sustainable Farming Practices on sustainability of coffee projects in the study area.

(KEY: 1=Strongly Agree, 2=Agree, 3=Moderate, 4=Disagree 5=Strongly Disagree) 

	Parameter
	1
	2
	3
	4
	5

	Absence/weakness of measures to adjust to climate change and viability affects coffee projects sustainability.
	
	
	
	
	

	Many farmers Plant recommended plant population per ha
	
	
	
	
	

	Insecticides, herbicides and fungicides used are sometimes not efficient
	
	
	
	
	

	Improved varieties of coffee are not easily accessible
	
	
	
	
	


THANK YOU FOR YOUR TIME

Appendix IV: Interview Guide for Key Informants

Introduction  

The purpose for this interview is to collect information on factors affecting sustainability of coffee projects in Kilimanjaro region and Arumeru districts in Tanzania. The information collected will be used for academic purposes only and it will be handled with utmost confidentiality. 

The main concerns and challenges in coffee farming and processing, relevant to sustainability assessment.

(i) What are challenges faced by coffee farmers in this area?

(ii) What are farming and processing challenges that affect coffee farming sustainability in this area?

(i) Sustainability assessment adjusted to make it useful for the context of coffee smallholders in the study area.

(ii) Does ageing of the farming population/absence of young people in coffee farming threatens the sustainability of coffee projects?

(iii) How does low adoption of new technologies affect sustainability of coffee smallholders?

The impact Environmentally Sustainable Farming Practices on sustainability of coffee projects in the study area.

(i) What are sustainable farming practices that increase sustainability of coffee projects?

(ii) Do you have any coping mechanisms on climate change and viability?

Appendix V: Research Clearance Letter

Participatory sustainability assessment


-Soil quality


-Crop health





Profitability of coffee


-Constraints


-Production process





Environmentally Sustainable


-Farming Practices





Dependent Variable





Independent Variables





Sustainability of coffee projects








