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The Farmer
“Each day I go into the fields
to see what is growing
and what remains to be done.
It is always the same thing: nothing
is growing, everything needs to be done.
Plow, harrow, disc, water, pray
till my bones ache and hands rub
blood-raw with honest labourall that grows is the slow
intransigent intensity of need.
I have sown my seed on soil
guaranteed by poverty to fail.
But I don’t complain-except
to passer-by who ask me why
I work such a barren earth.
They would not understand me
if I stooped to lift a rock
and hold it like a child, or laughed,
or told them it is their poverty
I labour to relieve. For them,
I complain. A farmer of dreams
knows what it means to be patient.
Each day I go into the fields.”
W.D Ehrhart, “The farmer” from Beautiful Wreckage

Abstract
The food waste index in Mexico is on average 37.26% (FAO, 2015). Short routes and
logistics that aligned with the time of harvest are useful in the horticultural sector.
Developing efficient solutions can lead to creating value and reducing losses (Rezaei et al.,
2017). A conceivable solution could be a Mobile Processing Unit (MPU), which is a compact
and movable system designed for food processing. The present thesis is an exploratory
research with a two-folded aim. Firstly, it is to identify and understand the Mexican fruit
and vegetable supply chain. Secondly, it is to explore the strength and weaknesses of an
initial MPU design that suits the Mexican context in consultation with the end-users i.e. the
farmers. This study was conducted under the user-oriented approach; using questionnaires
and SWOT analysis (ante-SWOT analysis) to collect data of the fruit and vegetable sector
of the demarcated areas in Mexico (Mexico City, Zitácuaro and Comalcalco) that would
support future strategic planning of the design. The results based on the post-SWOT
analysis showed that the MPU has the potential of fulfilling the end-users requirements.
Nevertheless, there is the need of both technological advancement along with reevaluation of the current agricultural practices throughout the supply chain and technical
assistance adapted to the users i.e. farmers level of education in order to be of their
interest. Furthermore, a contractual system should be implemented in order to ensure safe
transactions as well as safety of produce and farmer rights that would support the
successful establishment of new innovations such as the MPU.
Keywords: Mobile Processing Unit, farmers, user-oriented approach, fruit and vegetables
supply chain
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1.

Introduction

Smallholder farmers represent 75% of the world’s farms and provide over 80% of the food
consumed in the developing world (Donatti et al., 2019). In the case of Mexico,
participation of small-scale growers (less than 10 ha) in fruit and vegetable production is
highly significant. For example, there are more than 382,000 ejidatarios 1 most of whom
cultivate fresh fruits and vegetables for the domestic market, while their participation in
exports is important in other products. Further information about Mexican agriculture can
be found in Appendix I.
The fresh fruit and vegetable sector in Mexico occupies the second place among all the
agro-food export and generates 12% of agricultural employment (Echánove, 2005). Due
to recent changes in food consumption habits in developed countries, there is a growing
demand for a larger variety of value-added products, which has brought about to greater
sophistication in food processing and distribution systems. This has led to the expansion
and strengthening of the agroindustry, which increasingly controls the agricultural
production process in many countries (Echánove et al., 2005).
As aforementioned, fruits and vegetables grown in rural farms are very important because
they ensure food security. Most fruits and vegetables grown in Mexico are offered at local
or wholesale markets. This is primarily due to lack of facilities for storage and organised
logistics, and inability to invest into modern production technologies that could ensure
sufficient quantities of high-quality marketable products and which could be integrated into
existing value chains. Small farms represented in the value chain have numerous
problems, from pre-harvest to marketing their products. One of the problems is the lack
of skills and knowledge for the identification of market needs and adaptation of products
to the market requirements (Plazibat et al., 2016). The lack of value creation could lead to
food loss (Rezaei et al., 2017). The food waste index in Mexico is on average 37.26%. This
food could feed 7.4 million people living in extreme poverty and food insecurity (FAO,
2015).
The supply chain is of great importance for the overall economic sector of food to improve
products, agriculture and rural areas. The logistics concept is decisive for the processing
industry. Short routes and logistics that are aligned with the time of harvest are useful. It
is preferred to process fresh products as soon as possible in order to minimise loss of
valuable nutritional content and to minimise the damage and post-harvest loss (Plazibat
et al., 2016). Developing efficient solutions such as processing technologies can often lead
to creating of value and the reduction of losses (Rezaei et al., 2017).
A plausible solution for the previously mentioned challenges could be a Mobile Processing
Unit (MPU), which is a compact and movable system designed for insertion on the back of
a moving medium size truck. It is a fully integrated processing unit built on a skid mounted
frame able to transport and endure long distances wherever required for on-site processing
in the growing area of the fruit. The MPU is designed to increase marketability and
profitability of the smallholders. Moreover, the MPU would reach the ejidos2 on the day of
harvest, which should decrease the losses during transportation due to the long distances
between the farms and markets.

1
2

A member of one of the communal ownership schemes known as ejidos.
A system of communal land tenure in Mexico.
1

1.1 Aim of research
This present thesis is an exploratory study that aims at:
•
•

Identifying and understanding the Mexican fruit and vegetable supply chain;
Explore the strength and weaknesses of an initial MPU design that suits the Mexican
context, in consultation with the end-users, i.e. the farmers.

It is one thing to come up with a solution, but this has to be of their interest.

1.2 Research questions
Main research question:
I. To what extent can the observed and current issues in the fruit and vegetable sector
be reduced by using a MPU?
• How is the fruit and vegetable supply chain structured in Mexico?
• Who are the key stakeholders and what is their power in the current fruit supply
chain?
II. What are the strengths and limitations of the Mobile Processing Unit according to
the farmers opinion?
• How will this particular design approach, if implemented, likely impact the
farmers
• To what extent would the Mobile Processing Unit successfully address the
identified user requirements of farmers?

1.3 Thesis outline
The thesis is organised into 5 chapters. The present chapter has set the context of the
research, introduced the scope of the study and research questions. Chapter 2 consists of
background information in order to have a further understanding of the fruit and vegetable
sector in Mexico as well as in-depth description of the MPU. Chapter 3 presents in more
details the research approach, the objectives, the demarcation of the study and the
research methodologies used. Chapter 4 presents the results and their discussion based
on the collected data. Lastly, Chapter 5, further elaborates an overall discussion and
limitations followed by a conclusion of the study and recommendations for further research.
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2.

Background information

2.1 Food loss
“Food loss and waste” refers to the edible parts of plants and animals that are produced
or harvested for human consumption but that are not ultimately consumed by people. As
aforementioned, this happens throughout the supply chain, starting from agricultural
production down to final household consumption. It is important to distinguish between
food loss and food waste and the circumstances of their occurrence.
Food loss is referred to as the “decrease in edible food mass throughout the part of the
supply chain that specifically leads to edible food for human consumption” (Gustavsson et
al., 2011), meaning food that spills, spoils, incurs an abnormal reduction in quality such
as bruising and wilting, or otherwise gets lost before it reaches the consumer. It is mainly
generated by the malfunction of the food production and supply system and of its
institutional and policy framework. It is the unintended result of an agricultural process or
technical limitation in storage, infrastructure, packaging or marketing.
Food waste refers to “food being discarded, at retail and final consumption stages” (Parfitt,
et al. 2010). These foods are of good quality and suitable for human consumption, but do
not reach the consumer because they are discarded either before or after they spoil. The
decision of their removal from the supply chain is done either by choice or after the foods
are spoiled or expired due to poor stock management or neglect. Many fruits are of highly
perishable nature and most personnel are unqualified, lacking necessary training
(SAGARPA, 2007). Due to the lack of knowledge in pruning, harvesting and managing,
there are a lot of negative impacts on the fruits, which make them unfit to be sold (Singh,
2005). Also, due to the perishability of fruits, there is a need for specific and adequate
infrastructure including storage facilities. This is especially relevant in hot climate countries
such as Mexico, where high temperatures can spoil the fruit.
Food loss takes place at earlier stages of the food supply chain - during production, postharvest and processing stages.
Food loss and waste have significant negative implications and come at a high expense,
engendering ecological, economic, ethical and cultural impacts (SlowFood, 2017).
Economically, they represent a wasted investment that can reduce farmers’ incomes and
increase consumers expenses. Environmentally, they inflict a host of impacts, including
unnecessary greenhouse gas emissions and inefficiently used water and land, which in turn
can lead to diminished natural ecosystems and the services they provide
The development of efficient solutions to reduce food loss and waste lies in the recognition
of the interlinkages among the different stages of the supply chain, meaning that the
performance of each actor and the cost of activities in upstream segments of the chain
could determine the quality of the product further down the line (Gustavsson et al., 2011).
The problem that englobes food losses is of utmost importance not only to combat problems
such as hunger, but also to raise the income and improve the livelihood of small growers
(Gustavsson et al., 2011). Throughout the supply chain, fruits and vegetables are lost or
wasted at higher rates than other foods. They are easily perishable and vulnerable to
temperature swings on route from farm to table, they are also usually the first ones to get
thrown away at final household level (Royte, 2016). In Mexico, the national crusade against
3

hunger launched by the Government of Mexico aims to “minimize the harvest losses of
food during storage, transport, marketing and distribution”. As aforementioned, the food
waste index in Mexico is on average 37.26%. This food could feed 7.4 million people living
in extreme poverty and food insecurity (FAO, 2015).

2.2 Processing opportunities to add value to fruits and vegetables
According to Fellows (2009) the food industry’s aim today is fourfold:
•
•
•
•

Extend the period during which a food remains wholesome, known as the shelf life
by preservation techniques which inhibit microbiological or biochemical changes and
therefore allows time for distribution, sales and home storage (Figure 1).
Increase variety in the diet by providing a range of attractive flavours, colours,
aromas and texture in food
Provide the nutrients required for health
Generate income

Each of these aims exist to a greater or lesser extent in all food processing, but a given
product may emphasize some more than others. For instance, freezing aims to preserve
organoleptic and nutritional qualities as close as possible to the fresh product, but with a
shelf-life of several months instead of a few days or weeks. All food processing involves a
combination of procedures to achieve the intended changes to the raw materials (see
Figure 1). Each has a specific and identifiable effect on a food and the combination and
sequence of operations determine the nature of the final product (Fellows, 2009).
In industrialised countries the market for processed foods is changing, and consumers no
longer require a shelf-life of several months at ambient temperature for the majority of
their foods. Changes in family lifestyle, and increased ownership of refrigerators, freezers,
microwave ovens are reflected in demand for foods that are convenient to prepare and are
suitable for frozen or chilled storage or have a moderate shelf-life at ambient temperatures.
There is also an increasing demand by consumers for foods that more closely resemble the
original raw materials and have a healthier or more natural image and have fewer synthetic
additives or have undergone fewer changes during processing (Fellows, 2009).
The modifications in technology have been influenced by substantial increases in the cost
of both energy and labour and by public pressure and legislation to reduce negative
environmental effects of processing. Food processing equipment now has progressively
sophisticated levels of microprocessor control to reduce processing costs, to improve

Figure 1 Type of food processing and their preservation effects. Adapted from Fellows (2009).
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product quality and to provide enhanced records for management decisions. There has
been the automation of entire processes, from reception of materials, through processing
and packaging to warehousing. This has allowed producers to generate increased revenue
and market share from products that have higher quality and value (Fellows, 2009).
After giving a brief introduction to food processing, it is important to establish the meaning
of value. In a business context, the end-user of a product or service appreciates its use.
Therefore, he or she values the consumption. In return for the value that the firm produces,
the customer pays for that value. The economic value is determined by the subtraction of
cost from the perceived benefit of using the product. Regarding adding value to food leads
to the notion of adding to raw ingredients and processing them in a way that increases
economic return (Dare et al., 2013).
The United States Department of Commerce and Industry, which outlines any processing
of food as added value defines: “Processed foods are “value-added” products, alluding to
the fact that a raw commodity or commodities are transformed into a processed product
through the use of materials, labour and technology. Any product that requires some
degree of processing is referred to as a processed product, regardless of whether the
amount of processing is minor, such as for canned fruit, or more complex, such as for
snack foods” (Henderson, 1996).
Food processing enterprises are adding value, to raw agricultural commodities through
food manufacturing, packaging, distribution, retailing and service functions (Dare et al.,
2013). Further information about processing parameters of fruits and vegetables can be
found in Appendix II.

2.3 The Mobile Processing Unit
Layout of the Mobile Processing Unit
The MPU is a compact and movable system designed for insertion on the back of a moving
medium size truck (Figure 2). It is a fully integrated unit built on a skid mounted frame
concept of operation to be able to transport these long distances wherever required for onsite processing in the growing area of the fruit. For further information on the history of
the Mobile Processing Unit can be found in Appendix II.
The schematic layout of the exterior body of the MPU deploys on each side in order to have
a white surface area (Figure 2). The container will contain fully food grade panels which
deploys itself from the centre floor and ceiling with one section going to the left and the
other to the right.
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Figure 2. Schematic layout of the MPU (external).

Efficient material handling is the organised movement of materials in the correct quantities,
to and from the correct place, accomplished with a minimum of time, labour, wastage and
expenditure and with maximum safety. A system approach should ensure that: raw
materials arrive at the MPU and the space facilities and equipment layout mentioned in
Table 1, enable efficient handling and movement of materials without a risk of crosscontamination.
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Table 1. Overview list of the processes and equipment in fruit juice manufacture.
PROCESS

EQUIPMENT

N# OF
UNITS

ELECTRICAL
AND/OR
THERMAL
-

SOURCE OF ENERGY

FRUIT RECEPTION

Offloading area, bins

-

INSPECTION AND
GRADING

Manual sorting

-

-

-

WASHING

Washing machine
(brush washer)

1

Electric

Electricity

Steam peeler

1

Electric and
thermal

Electricity, high pressure
steam

Pumping to next
process

1

Electric

Electricity

PEELING

-

Fruit cutter

1

Electric

Electricity

Pumping to next
process

1

Electric

Electricity

Fruit de-stoner

1

Electric

Electricity

Pumping to next
process

1

Electric

Electricity

Disk stack centrifuge

1

Electric

Electricity

Pumping to next
process

1

Electric

Electricity

Centrifugal decanter

1

Electric

Electricity

Pumping to next
process

1

Electric

Electricity

DEAERATION

Deaerator

1

Electric

Electricity

PASTEURISATION

Steriliser

1

Thermal

An evaporator has a heat
source (normal steam) that
evaporates the water

Pumping to next
process

1

Electric

Electricity

CUTTING

DE-STONING

EXTRACTION

CLARIFICATION AND
FINING

ASEPTIC FILLING

PACKAGING

STORAGE/LOGISTICS

Aseptic filler

1

Electric

Electricity

Pumping to next
process

1

Electric

Electricity

Packaging/labelling
station

1

Electric

Electricity

Pumping to next
process

1

Electric

Electricity

Storage

1

-

-

There are a number of processed and equipment involved in converting whole fruit to the
desired juice, purée or pulp product (Table 1).
User-oriented innovation approach
Food production can generate value amongst a wide range of actors, starting from the
primary production via the different levels of processing, suppliers, machinery to retailing.
As an innovation strategy it is important to view the different degrees in which this MPU is
suitable for the different actors involved and how they would organize themselves in order
to optimize competitiveness of the chain that is being enquired. The different perspectives
and knowledge areas of the different stakeholders is vital and can be presented during the
development process till the implementation (Grunert, et al. 2008). User-innovation refers
to the process of collecting a particular type of information from the user (De Moor et al.,
2010). Once the stakeholders’ needs are thoroughly investigated the designer can base
his or her design on their requirements as future users. Therefore, a user-oriented
innovation approach will be used in this study and will be further discussed in section 3.3.2.
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Key points of the MPU
•
•
•

•

•

•

•

•
•

Participation. In order to articulate a joint vision it is necessary to include in
preparation those actors who are going to be part and implement it.
Transparency and clarity. The actors will be able to clearly see what is being done
with their product. It must articulate clear messages and objectives. On a technically
rigorous basis, must use a universal language that allows communication with the
wide spectrum of actors in the sector, as well as with public opinion.
Trust. Must contribute to generating credibility in a widely polarised sector. All
realities should be considered and draw a stage in which the actors involved can see
a benefit, which requires continuity and a process of culture change.
Information and traceability. It is an instrument of competitiveness. Must lay the
foundations for the creation of information and traceability that benefit all the
components of the chain, from producer to consumer.
Reality. Put oneself in the roles of all of the actors in order to be realistic. It must
be designed taking into account all the plausible conditions and opportunities who
make it possible.
Competitive technology. Must contribute to lower the food waste in the sector,
facilitating logistics (costs and efficiency) through a multimodal infrastructure or
technological support, consolidation systems, best pre and post-harvest handling
practices, simplification procedures and integration of different services of the chain.
Value. Should also reflect the creation of added value of the sector. Best quality
practices should be considered as well as a qualitative leap towards the future.
Training. The need to capitalise on the opportunity for improvement of traditional
agricultural sectors. Improving productivity and the conditions (livelihoods) of small
producers constitutes a great opportunity. For this it will be necessary to build
capacitation and training that manage the change from producer to entrepreneur.

Advantages of applying the MPU
There are several advantages anticipated in applying the MPU. Eight of them are listed
below.
•
Coordinating comprehensively about the MPU (state and regional levels with public
participation and private in a high level group
•
Creating market by stimulation of cooperative models and value facilities (ejidos)
•
Use the infrastructure of each ejido (Sorting, washing, water, electricity,
warehouses and security)
•
Improving the interconnections between the actors involved and interconnection of
multimodal transport systems to reduce logistics costs
•
Improving information technologies, communication and standardisation for
monitoring and location of agri-food products
•
Combating insecurity in transport through an agenda specific against assaults and
sale of stolen merchandise
•
Proposing education and training agenda to train actors involved
•
Allowing farmers to participate without any pre-requisites
The supply and human aspects of the application of the MPU are the described more indepth below.
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Proposed supply chain comprises:
Product- it is necessary to increase the quality with which the product reaches the point of
consumption, value added and regional specialisation. Following and respecting the fruit
and vegetable seasons. Working with small farmers which have less produce.
Transportation- it is essential, to achieve a continuous chain and capitalise on opportunities
presented by modes of transport or shipping, expecting that the diversification helps
reduce costs.
Markets- Necessary to produce what is consumed, taking into account the changes in
habits and bringing the product closer to consumers, wherever they are, which implies
improve access to international markets.
Organisation- it is necessary to coordinate the efforts of public institutions at all levels as
a condition to facilitate effective participation.
Fun fact
This concept does not only apply to the food world but also to the art world. In 2011, the
first Mobile Museum (MuMo) was created in France. This project was born in order to share,
put in touch and arouse the curiosity of children. This project was sought out in order to
reduce the cultural division linked to geographical and social distance of museums (MuMo,
2017).
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3.

Methodology

3.1 Research approach
The research methods available and design principles for the study will be discussed in this
section. Firstly, the research approach and design will be discussed, followed by an
explanation of the methods of data collection and analysis.
For this study, in order to initiate the strategic planning of the MPU an Ante-SWOT analysis
will be performed based on the literature and personal elaborations of the situation in the
demarcated areas. Also, qualitative methods will be used in order to gain a deeper
understanding of the actual situation in Zitácuaro (Michoacán), Mexico City and Comalcalco
(Tabasco).
Moreover, in order to understand the farmers limitations and opportunities based on a
user-oriented innovation approach, a post-SWOT will be applied (see sections 2.6 and 3.4,
post-SWOT section 4.4).

3.2 Objectives and demarcation
3.2.1 Objectives
Innovation includes a variety of actors, interactions and multidirectional knowledge flows.
The success of innovation systems depends not only on the individual capacity of the
productive agents, but also on the capability of these agents to absorb the experience and
knowledge of others. In addition, it depends on how they interact to generate and transfer
knowledge. Hence, the interaction and flow of information and knowledge among agents
of the system is key (Dutrénit et al., 2016). New forms of multidisciplinary research is
necessary to think on the challenges that arise in the present-day food systems and
innovations required to address them. Thus, integrated perspectives are useful for
understanding the interaction between technological change and the economic, social and
environmental context. All-inclusive solutions can be used, instead of only employing
technological responses without understanding the inter-linkages between the different
actors (Lowe, 2008).
The objectives of this research are:
• Understanding where the losses and waste occur throughout the Mexican fruit and
vegetable supply chain;
• To identify the profiles of the smallholders and their role within the supply chain;
• Mapping out the supply chain of three cities (Zitácuaro, Tabasco, Mexico City);
• To identify the causes behind food production losses during pre- and post-harvest;
• To understand gaps and problems to integrate market and value chain;
• To understand the strength, weaknesses, opportunities and threats (SWOT) of
establishing an MPU based on the literature and personal elaborations (ante-SWOT)
as well as the farmers requirements, being the potential end-users (post-SWOT);
• To understand the farmers acceptance of a new technology.
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3.2.2 Demarcation
In order to have a precise assessment of the applicability of the MPU, a geographical
demarcation was further narrowed down from a country level to a municipality level. The
present study took place in Zitácuaro, Michoacán, Mexico City and Comalcalco, Tabasco.

These three locations have been chosen due to the availability of the interviewers and
personal connections. Moreover, the goal was to have a wider panorama of the different
types of crops and markets in Mexico. Mexico City was chosen due to personal connections
that were developed with the farmers by going to the farmers market. Zitácuaro in
Michoacán is known to be one of the biggest growers of guava, which is as a monoculture.
Lastly, Comalcalco in Tabasco was also chosen due to personal connections and the main
public market “October 27” was chosen to conduct interviews. Further context about these
demarcated areas will be discussed in Appendix III.

3.3 User-oriented innovation approach
User-oriented innovation derives from the user-centred design. User-centred design can
be seen as research method that can help understand people behaviour, needs and
preferences (Abras et al., 2004). More specifically, this research is focused on useroriented innovation. It is defined as: “a process towards the development of a new product
or service in which an integrated analysis and understanding of the users’ wants, needs
and preference formation play a key role. There has been little research investigating how
user-oriented design can be utilised in order to facilitate innovation in the food sector
(Grunert et al., 2008).
This study explores user-oriented initial design in order to understand and investigate the
potential needs of the end-user i.e. farmers in the mapped supply chain of the demarcated
areas.
Through the combination of different knowledge and expertise of all the actors, it
underlines the uncertainties, helps the future strategic planning of the MPU. Hence, an
11

initial assessment by the collaboration of the potential end-user i.e. farmers should have
a strong effect on the successful design, process and application of the MPU.

3.4 Methods
The main methods used to answer the research questions were an ex-ante-SWOT analysis
based on literature and further information of the demarcated areas before conducting the
actor interviews. Following, the actor interviews led to the conduction of an ex-post SWOT
analysis that was fully based on the results of the interviews.

3.4.1 SWOT Analysis (Ex-ante and post-SWOT)
SWOT stands for Strengths, Weaknesses, Opportunities and Threats (Blythe, 2008).
A SWOT analysis is a strategic planning tool used to evaluate the strengths, weaknesses,
opportunities and threats involved in a project. It involves specifying the objective of the
project and identifying the internal and external factors that are favourable and
unfavourable to achieving that objective (Paschalidou, et al., 2018).
SWOT analysis groups central pieces of information into two main categories which are
seen in Figure 3:
Firstly, internal factors that consist in strengths and weaknesses internal to the project.
Secondly, external factors that consist in opportunities and threats by the external
environment (Paschalidou, et al., 2018).

Figure 3. General scheme of the SWOT tables. Source: Paschalidou et al. (2018).

The external analysis examines the existing threats or missed opportunities in the actual
situation but also indicates possible trends and developments, nevertheless they have to
be realistic assessments and free of major speculations (Paschalidou, et al., 2018).
The external analysis was performed based literature that was used for the background
information found in section 2 and Appendix VIII.
The internal analysis examines the project for existing internal factors that critically
determine it performance. Any internal asset that substantially facilitates the projects
realisation, exploits opportunities, or minimises threats is identified as a strength.
12

Weaknesses are internal characteristics that hinder the realisation of the project and
obstruct the exploitation of opportunities of make it vulnerable to threats (Paschalidou, et
al., 2018).The internal analysis was performed based on personal deductions.
The relevance of this analysis depends on the coherence between realities perceived by
the responsible actors involved in the situation (post-SWOT) as mirrored in the ex-ante
SWOT analysis produced respectively found in sections 4.4 and 4.1 (Knierim et al., 2010).

3.4.2 Interviews
The scope of the interviews was to gather insights on the current limitations that can be
found in the fruit and vegetable sector and to compare these to what was found in the
literature about Mexico (section 2.4). The following sections describe the questionnaire
background, the identification of the actors, the interview procedure and analysis of the
collected data.
Design of the questionnaires
A questionnaire was done for both farmers and intermediaries or vendors.
Questionnaires are useful qualitative and quantitative data collection tools. The format of
the interviews was semi-structured, meaning that the key questions were pre-planned
(Guion et al., 2001).
The questionnaire was organized into four sections containing both open and closed
questions (Appendix IV). A brief explanation is as follows:
• Demographic and farm information (questions about workforce, produce grown. In
addition informant data such as education and age were also inferred).
• Post-harvest practices (sorting, packing and transportation)
• Pre-harvest practices (landholding size, seeds, fertilisers, pesticides, agricultural
practices, maintenance of their farms and distribution). The intermediaries
questionnaire did not comprise this section considering they do not perform any
pre-harvesting practices.
• MPU (their opinion and how they would contribute within this project). This section
was not asked to the vendors due to conflict of interest.
Actor identification for interview
The criteria for the identification of actors to be interviewed were: (1) working in the fresh
product supply chain as either a grower, intermediary or retailer; (2) working in the
demarcated regions; (3) being part of a local supply chain (does not import goods from
other countries).
However, due to political unrest in Mexico, as well low availability of potential interviewees
(no intermediaries were encountered) and shortage of time, the location at which the
interviewees were chosen were narrowed to specific markets or neighbourhoods.
Moreover, the reliability and availability of a chaperone was needed due to safety purposes.
In total, 30 respondents were interviewed face-to-face in their work environment (Table
2).
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Table 2 Job position, market and area of the interviewed actors.
EXPERT

1

JOB POSITION

1

Producer

2

Producer

3

Producer

4

Producer

5

MARKET

AREA

Tianguis Alternativo Bosque de
Agua
Tianguis Alternativo Bosque de
Agua
Tianguis Alternativo Bosque de
Agua

Mexico City
Mexico City
Mexico City
Mexico City

Producer

Tianguis Alternativo Bosque de
Agua
Mercado Alternativo de Tlalpan

6

Producer

Mercado Alternativo de Tlalpan1

Mexico City

7
8

Producer
Producer

Public Market (October 27)
Public Market (October 27)

Comalcalco
Comalcalco

9
10
11
12
13
14
15
16
17

Producer
Producer
Producer
Producer
Producer
Producer
Producer
Vendor
Vendor

Street
Ranch
Ranch
Ranch
Ranch
Ranch
Ranch
Public Market (October 27)
Public Market (October 27)

Comalcalco
Comalcalco
Comalcalco
Zitácuaro
Zitácuaro
Zitácuaro
Zitácuaro
Comalcalco
Comalcalco

18
19
20
21
22
23
24
25
26

Vendor
Vendor
Vendor
Vendor
Vendor
Vendor
Vendor
Vendor
Vendor

Public
Public
Public
Public
Public
Public
Public
Public
Public

Comalcalco
Comalcalco
Comalcalco
Comalcalco
Comalcalco
Comalcalco
Comalcalco
Comalcalco
Comalcalco

27
28

Street vendor
Vendor

29

Vendor

30

Vendor

Market
Market
Market
Market
Market
Market
Market
Market
Market

(October
(October
(October
(October
(October
(October
(October
(October
(October

27)
27)
27)
27)
27)
27)
27)
27)
27)

Street
Tianguis Alternative Bosque de
Agua
Tianguis Alternativo Bosque de
Agua
Tianguis Alternativo Bosque de
Agua

Mexico City

Comalcalco
Mexico City
Mexico City
Mexico City

Interviewed in her farm in Milpa Alta (Mexico)

A total of 15 farmers were interviewed, 4 of whom were women and the rest men. The
interviews were carryout out in three different regions in Mexico (Figure 4) . Starting with
Mexico city, the first four interviewees were from the Tianguis Alternativo Bosque de Agua
located in the Northern-Central part of the city, which takes place every Sunday morning.
The two other interviewees were from Mercado Alternativo de Tlalpan, located in the
southern part of the city, one of whom was interviewed directly on her farm in Milpa Alta.
The second region was in the state of Tabasco, more precisely the city of Comalcalco,
which is located on the Northern coastline of Mexico. Three interviews were conducted in
the main public market (“October 27”) located in the main plaza. The other two interviews
were conducted directly on the farmers farm.
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The third region was Michoacán more precisely in the city of Zitácuaro, which is located in
Western Mexico. The interviews were conducted in one farmers farm and the rest on the
street of café.
8

Number of respondents

7
6
5
4
3
2
1
0
Men

Women
Farmers
Mexico City

Men

Women
Vendors

Comalcalco

Zitácuaro

Figure 4 Gender of the respondents from Mexico City, Comalcalco and Zitácuaro. Source: own
elaboration.

A total of 15 grocers/merchants were interviewed, 6 of whom were women and the rest
men (Figure 4). Twelve interviewees were from Comalcalco, Tabasco and the remaining
from Mexico City. The interviews were carried out in the main public market (“October 27”)
and one in the street in from of a well-known convenience store “Oxxo”); whereas the
interviews done in Mexico City were carried out in the Tianguis Alternativo Bosque de Agua.
Interview procedure
The interview started with the approval of each interviewee to be inquired, followed by a
short introduction explaining the aim of the topic and duration of the questionnaire. After
the introduction, the interview began. The detailed steps on how the interview was
performed are mentioned in Appendix V: Interview procedure. The language in which the
interviews were conducted was Spanish.
The interviews were conducted face-to-face and in the respondents environment or
workplace. Face-to-face interviews have an advantage over other types of interviews
because they help in acquiring in-depth information. Nonetheless, even using this type of
interview biases can occur. For example, in one on one open-ended interviews the
interviewer bias can be subtle and can convey respondents to a certain answer. They might
skip questions if the respondent does not seem to like the question. Moreover, people tend
to answer differently according to the interviewer’s gender and age (Blythe, 2008).
Data analysis
The obtained data was analysed qualitatively. The following steps were performed to
analyse the obtained data from the interviews:
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• The interviews from each expert were transcribed as the interviews were ongoing by
the same researcher who conducted the interview.
• In order to facilitate the transcription process, printed-out questionnaires were used,
as well as scratch and field notes.
• Following the interview the answers were translated to English for more clarity in the
analysis.
• The answers of the different experts on the same questions were then grouped
together in two main parts: one for the farmers and the other for the vendors.
• These answers were reviewed, tabulated, and the results based on the processed
data were presented in four main sections similar to the question breakdown: (i)
respondents general and socio-demographics characteristics, (ii) identified supply
chains in the demarcated regions a (iii) product distribution, post-harvest
management and pre-harvest practices of the respondents, (iv) the farmers opinion
about the MPU.
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4 Results and discussion
This chapter presents and discusses the results of part 1, which focuses on an Ante SWOT
(pre-assessment), part 2, answering the research questions based on the information
gathered during the interviews and part 3, the SWOT analysis.

4.1 Ex-ante SWOT of the MPU
The following section assessed the strengths and weaknesses as well as opportunities and
threats of a MPU based on personal elaborations and information found in literature (Figure
5).
It involves the internal and external factors that are favourable (strengths and
opportunities) and unfavourable (weaknesses and threats) to achieving a project.

Strengths
●
●
●
●
●
●

New concept
Mobility
Ideal climate for different tropical fruits
Supply chain traceability
Geographic proximity to local markets
Creation of cooperatives/ associations

Weaknesses
●
●
●

●

Opportunities
●
●
●
●

●

●

Processed goods, added value to
farmers (Henderson, 1996)
Higher income (Dare et al., 2013)
New markets (Europe) for tropical
fruits (Sabbe et al., 2009)
Emerging interest tropical fruits (local
and international) (Ayala-Zavala et al.,
2011)
Trust and long-term relationships with
all the actors of the proposed supply
chain (Luning et al., 2009)
Consumer health orientated (Fellows,
2009).

Too innovative (especially for the older
generation of farmers)
Costs (Requier-Desjardins et al.,
2003)
International and national food safety
and phytosanitary control (GutierrezSampiero et al., 1993)
Competition in agrobusiness (RequierDesjardins et al., 2003)

Threats
●
●

●
●

Conflicts of interest in the supply chain
(Luning et al., 2009)
Unwillingness from the different
stakeholders to cooperate (Luning et
al., 2009)
Poor road infrastructure
Highway theft, security issues related
to trucking robbery (De la Torre et al.,
2013).

Figure 5. Ante - SWOT of the MPU based on personal deductions and literature.

SWOT analysis is used to investigate the current state of the MPU. It should be noted that
the factors displayed in the SWOT matrix refers to a particular point in time. However,
external and internal factors may present major or minor changes over time.
The internal factors of the SWOT analysis are the strengths and weaknesses (Figure 5).
The MPU’s competitiveness is the traceability of the product that benefits all the actors of
the chain (from producer to consumer), which is not the case in the current supply chain
except for the short supply chains (farmers markets) in Mexico.
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Moreover, the logistics is a decisive component in the processing industry. Short routes
that are aligned with the time of harvest are useful (Rezeai et al., 2011), because of the
mobility of the processing unit the MPU can travel throughout the states following the
harvesting time of the fruits and vegetables. Identifying the strengths is necessary in order
to suggest actions that highlight them and also develop ways to make the best use of these
strengths.
The weaknesses that can encounter the MPU are the prohibitive costs because the
processing equipment are mostly imported from abroad as well as fierce competitiveness
of the agribusiness world (Requier-Desjardins et al., 2003).
These factors could prevent the MPU in fully achieving its mission and may hamper its
success and growth. The identification of the weaknesses should be thoroughly
investigated in order to develop actions to avoid them.
The external factors are the opportunities and threats (Figure 5).
Mexico is a country that has a wide diversity of exotics fruits and vegetables due to the
fact that the country has different climate conditions allowing a longer harvest period than
in other countries (Gutierrez-Sampiero et al., 1993). There is an emerging interest in
tropical exotic fruits (Ayala-Zavala et al., 2011). Due to ethnic minorities, international
travel and global communication the food industry is also making a greater use of tropical
fruits to vary flavours and respond to consumers interest in new and innovative products.
Therefore there is the emergence of new markets for these exotic tropical fruits that can
be seen as opportunities. Giving priority to quality will have a highly positive effect in
creating opportunities and creation of added value of the sectors.
The notion of value added refers tot the value added to raw ingredients by processing them
in a way that it increases economic return to all the actors involved (Dare et al., 2013).
The identification of the opportunities such as new interest in tropical exotic fruits and new
markets should be further studied in order to successfully comply with regulations of such
markets and ensure the best quality of products.
The threats are factors existing in the external environment that jeopardize the project.
Poor road infrastructures as well as highway thefts are uncontrollable factors and may
prove to be a risk to the stability and survival of the MPU.
Identifying the threats of the MPU will help to develop ways or mechanisms to address or
to avoid them.

4.2 Respondents description
This section describes (i) the farmers and intermediaries socio demographic characteristics,
(ii) the identified supply chains in the three studied regions (iii) post-harvest management,
produce distribution and (iv) the farmers opinion about the MPU. Some quotes from +
interviews are inserted in italics in order to facilitate the reading. Further information about
the preharvest practices of the farmers can be found in Appendix VI.
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4.2.1 Socio-demographic characteristics of the respondents
Age of the farmers and intermediaries
The age distribution of the sample ranged from a minimum of 22 years old to a maximum
of 67 years old (Figure 6). Therefore, farmers are found to be typically of middle age, the
average age being 47 years (mean age of males being 43 years, and the mean age of
females being 53 years). The age distribution of the vendors ranged from a minimum of
19 years old to a maximum of 70 years old (Figure 6). Therefore, vendors are found to be
typically of middle age, as the age average being 43,8 years (mean age of males being
42,3 years, and the mean age of females being 46 years).

Number of respondents

5
4
3
2
1
0

19 - 30

31 - 40

41 - 50

51 - 60

61 - more

Age range
Farmers

Vendors

Figure 6. Age range of respondents. Source: own elaboration.

The age distribution between farmers and vendors the difference is minimal (Figure 6).
The intermediaries seem to be of younger age especially under 50 years old. The farmers
seem to be slightly of older age. The farmers age is a factor to be taken into account,
especially to promote technological processes and introduce new activities. There is a
positive relationship between age and the accumulation of social capital. In general,
younger farmers hold a better formal education than older ones (Dutrénit et al., 2016).
Education level of the respondents
The figure below represents the level of education by area: Mexico City, Zitácuaro and
Comalcalco (Figure 8). The respondents from Zitácuaro have the lowest level of education
compared to the rest of the areas. The respondents from Mexico City have the highest
level of education, except for one which may be due to the age and gender. The
respondents of Comalcalco level of education varied from none up to university.
Educational inequity is known to be one of the main problems in Mexico, and has a major
impact on the rural population (Bolaños et al., 2016).
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Number of respondents

8
7
6
5

4
3
2
1

0
None

Primary

Elementary

Mexico City

Comalcalco

High School

University

Zitácuaro

Figure 7 Education level of all the respondents by area. Source: own elaboration.

The figure below further differentiates the level of education between the farmers and
intermediaries according to their age range (Figure 7).
The farmers and vendors level of education varied from none up to university. More than
half of the vendors and farmers have completed secondary education. There are two
vendors who were above 60 years old that have not completed any type of education
(Figure 7).

61 - more

Vendors

51 - 60
41 - 50
31 - 40
University
20 - 30

High School
Elementary

61 - more

Primary
None

Farmers

51 - 60
41 - 50
31 - 40
20 - 30
0

1

2

3

4

Figure 8. Education level and age range of the respondents. Source: own elaboration based on
interview results.

The farmers’ level of education varied from primary education up to university (Figure 8).
More than half of the farmers completed their secondary education, further 53,33%
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completed higher education of whom 26,67% went on to university. In most rural areas of
the world, youth has grown up with more formal education than those of their parents
(White, 2012). The ones who went to university are mostly younger farmers who have
studied something in relation to agriculture. This might be due to the fact that they
probably succeeded their parents in the management of the agricultural land of the family.
This is contrary to what was found in literature, which normally states that young farmers
do not perceive agriculture as being sufficiently attractive to motivate them, considering it
involves hard physical work, loneliness, isolation, volatile economic conditions and weather
uncertainty even where succession is an option (May et al., 2019). Several characteristics
of the farmers have positive effects on the ability to disseminate knowledge within groups.
Farmers level of education is an important factor during the knowledge transfer process;
farmers with higher education have access to brochures and technical journals with
agriculture information and they are more able to absorb knowledge than those with less
education. In other words, human capital also matters. Farmers groups with greater
homogeneity among its members are better disseminators of knowledge, because this
homogeneity increases the understanding and unity, members also have interests,
languages, goals, history, culture and common goals (Dutrénit et al., 2016).

4.2.2. Supply chain in three studied regions
Description of the Mexican Supply Chain
The Mexican agro-logistics can be summarised as follows: Mexico produces food with
medium-low added value, mainly to supply its domestic market, and high quality products
for the North American market. Most of these products are moved through the national
road networks and their distribution lacks diversification (Ravensbergen et al., 2015). In
order to understand the present supply chain and its dysfunctions, it is important to have
some background to fully grasp the whole context.

Wholesale trade in Mexico
In Mexico, wholesale trade arose around public markets and tianguis3, which were the
main source of food supply for the population. As the demand for food derived from a
growing population, the demand for larger spaces and adequate facilities for a better
operation of the commercial activity increased. Therefore, in the 1980s, the Centrales de
Abastos were created, which were conceived as infrastructure with technical specifications
and their own architectural characteristics, and were designed in a way to carry out
wholesale commercial operations of food products, mainly horticultural products (Bassols
Batalla et al., 1994). Further information about the wholesale trade in Mexico can be found
in Appendix VII.

3

Small periodical open air markets or bazaars.
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Conceptualisation of the evolution of the supply chain

Figure 9 Regional food supply in Mexico. Source: Torres, Torres (2011).

Until the end of the 20th century, two supply patterns were identified in Mexico that have
evolved in accordance with the new forms of territorial distribution of the populations,
changes in development models and changes in consumer needs (Figure 9). Both present
universal characteristics that other supply systems generally have worldwide. The first of
these is known as the Dendritic Pattern (in the form of a tree), whose features are a longdistance trade that connects a large city with diversity of production areas through a single
regional market or population nucleus that centralises the agricultural product. The
supplying areas specialise in the sense that they produce one or more products for the
urban market and also have independent networks to send them to a single city; these
areas were commercially linked to a single urban market. The lower order collection centre
are tributaries of a single commercial centre and a single regional market acts as a spatial
intermediary. It corresponds to the type of supply based on the most traditional
commercial relations and requires the action of intermediation of regional markets and
merchants (Bassols Batalla et al., 1994). For instance, Mexico City imposes the territorial
model of food supply that prevails in every national subsystem of cities. This consists of a
long-distance trade system that connects a large city with a diversity of producing areas
through a single regional market that makes it a hub of agricultural production (Figure 1).
The second type, is called the Solar Pattern, which corresponds to the spatial distribution
of trade where several rural production centres are linked to a single central market without
the intermediation of any other centre or regional market (Figure 9). That is the
relationship between production and distribution that are done directly. There are other
minor wholesalers who do not have direct contact with producers, but who offer product
market services and sell adequate quantities to small businesses. In short, they meet the
needs of traditional retail channels (Bassols Batalla et al., 1994).
Both patterns have permeated the food supply to the great cities of the world and the case
of Mexico has also corresponded with this amalgam. Nevertheless, the spatial displacement
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of society over time has led to a greater concentration of population and the definition of
new spatial types of distribution with urban spaces (Torres Torres, 2011).
The scheme began to fracture with the country’s commercial opening the in the 1980s.The
food supply of Mexico had been configured according to a classic repetitive scheme: a
wholesale market (Centrales de Abastos) that was related to the national producing region
in the supply and at the same time had operated as a dominant valve of connections to
the agro-industrial supply areas through various levels of relationship (direct and indirect)
with economic agents, who at the same time supplied thousands of different stores in the
city. Nowadays, these wholesale markets and its ramifications already constitute only
physical spaces that operate with old structures of intermediation and can hardly compete
today, in the reception and distribution phases where greater technological development
is required. Their functions as the central articulating market have diminished, in addition
to its capacity for wholesale reception of products. It is also no longer suitable for retail
distribution nor has it contributed to improving the supply of branched traditional retail in
cities to face competition from the modern system. Another limitation is that the traditional
pattern has not taken into account the heterogeneity of the current needs of consumers,
given that it does not control capacity in terms of product standardisation, credit systems,
improvement management or ability to serve segments of the marginalised population
(Torres Torres, 2011).

Short supply chain of Mexico City (Farmers Market)
In Spanish they are known as Cadenas Cortas Agroalimentarias (CCA). They are market
alternatives that imply geographical, organisational and social proximity between
producers and consumers. These are characterised by minimal intermediation in their
exchange. These chains offer products grown and raised through sustainable agricultural
practices. Moreover, relationships based on direct and truthful communication between
producers and consumers are flourishing. They are guided by the following principles:
minimum intermediation, assurance of quality of processes and product, closeness and
transparency between producers and consumers, small-scale agricultural producers and
collaborative consumers (Garcia de la Cadena et al., 2017).
The following figure maps out the short supply chain that was found in Mexico City (Figure
10). The actors of this supply chain are three: producers, intermediaries and consumers.
In this supply chain there is no gap between producers and consumers (Figure 10). Other
actors such as distributors and wholesalers are not present. As aforementioned farmers
markets are based on the exchange and traceability of information and produce.
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Figure 10 Short supply chain of Mexico City. Based on elaboration of interview results.

The intermediaries know the producers and go directly on their farm to buy their products.
The producers from whom the intermediaries buy from are known to the market organizers
due to the requirements they need to comply in order to sell at these farmers markets.
This supply chain clearly depictures what was found in literature about the appearance of
short supply chains in Mexico (Appendix VII). This supply chain seems to comply the
principles that were mentioned by Garcia de la Cadena et al. (2017), meaning that the
farmers markets are guided by the minimum intermediation as well as the closeness and
transparency between producers and consumers.
Supply chain of Zitácuaro, Michoacán
In literature it was found that the most important market for guava leaving Michoacán is
Mexico City. They buy from the following sources: (a) directly from guava producers,
obtaining the fruit directly with their own trucks or via transporters (b) from other
wholesalers based in the main production areas of Michoacán (c) from field brokers
(coyotes) who obtain the fruit either from the farmers or other small brokers (d) or from
other wholesalers. The Michoacán market has been nearly fully dominated by the
traditional channel, composed of field brokers (coyotes), local transporters for them, and
farmers selling for themselves (Hernandez et al., 2015).

Figure 11. Supply chain of Zitácuaro, Michoacán. Based on elaboration of interview results

The figure above represents the mapped out supply chain that was found in Zitácuaro,
Michoacán. The question marks are a limitation of the study (Figure 11). It is unknown
from how many hands the produce passes before reaching the final consumer. No
intermediaries nor vendors were interviewed in this demarcated area.
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On the grounds that one out of four farmers go to the Central de Abastos in Mexico City
the other sells on the streets in Mexico city, the others farmers have intermediaries come
pick-up the guavas directly from their farm corroborate that Mexico City is an important
market for guava and is subjugated by the traditional channel composed of field brokers
(coyotes), local transporters, and farmers selling for themselves (Hernandez et al., 2015).

Supply chain of Comalcalco, Tabasco
Fruit and vegetable production in the area is usually destined for personal consumption
and not for commercialisation. Varieties of fruit trees are scattered and are small
plantations usually in the individual’s backyards. Commonly, marketing is done through
intermediaries, and/or a nucleus of small merchants (Rafael, 1973).
This can be explained by the underdeveloped agriculture in the region. This causes the
dependence on external food supplies, mainly through the Central de Abastos from Mexico
City. The city of Villahermosa also comprises of a Central de Abastos. It is also a centre of
operations of all commercial and supply channels of the state of Tabasco. The Central de
Abastos of Villahermosa consists of two sheds, of which one is used to market fruit and
vegetables. The origin of the food products that arrive at this Central are from Guadalajara,
Puebla, Tabasco, Mexico City and neighbouring regions (Bassols Batalla et al., 1994).

Figure 12. Supply chain of Comalcalco, Michoacán. Based on elaboration of interview results.

The figure above represents the mapped out supply chain found in Comalcalco, Tabasco
(Figure 12). The question marks are a limitation of the study (Figure 12). There could be
many to null intermediaries before reaching the final consumer. Nonetheless, it was
corroborated that the commercialisation is mainly done through intermediaries, grocers
small merchants (Rafael, 1973). Some of the vendors either go to the Central de Abastos
others pay the freight to get directly delivered at their selling point (interviewee 19). There
is a lack of actor interviews (intermediaries and wholesalers) as well as in-depth
information about the supply channel, transparency and traceability of products.
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The supply pattern is represented differently in each region of the country. For instance,
in Mexico City, the concept and term of short supply chains seems relatively new, although
it already did exist.. It was the concentration of the population in urban centres, the
intensification of agriculture and the escalation of production that shaped the current agrifood system. The number of links and actors in the agri-food chain caused a distancing
between producers and consumers, as well as an asymmetry in the distribution of benefits
between them (Garcia de la Cadena et al., 2017).
Intermediarism
The broad majority of the farmers (80%) use intermediaries, some of the farmers use
them when they have surpluses the rest due to lack of transportation means. Therefore,
the respondents that are far from markets, without transportation means are reliant on
intermediaries to purchase their crops. Particularly the farmers from Michoacán and some
farmers from Tabasco where the intermediary comes directly on their farm. As well as the
vendors that rely on the Central de Abastos and intermediaries to bring them directly the
produce. Although it may be convenient for the small producers for the intermediaries to
come directly on their farm it leaves them vulnerable to low prices (Marsh et al., 1996).
Further information can be found in Appendix VIII regarding the current issues in the fruit
and vegetable sector in Mexico.
The respondents that buy from the intermediaries or the Central de Abastos, it is unknown
where the produce comes from; it may come from other intermediaries or producers; there
is a limitation in the investigation and further research is recommended. In literature it
was found that the origin of the food products that arrive at the Central de Abastos of
Villahermosa are from Guadalajara, Puebla, Tabasco and neighbouring regions and Mexico
City ( Bassols Batalla et al., 1994).
On one hand, the vast majority of the grocers deal with several intermediaries, with a
minimum of 1 up to 20 different intermediaries. The intermediaries have to be physically
present in order to sell their produce. This implies that there is a lack of structure and
network. The transactions are exclusively based on human interaction and face to face
deals. This could explain the trust grocers and or merchants have with the intermediaries,
considering it is “buy upon delivery”. The procedure and transactions are informal based
on human interaction. There is no formality nor are they bound by any type of contract.
The contracts are not built on a long-term relationship but more on a day by day basis.
The intermediaries pay on the spot or at the end of the day, the cycle of payment is shorter.
The ones that do have a contract is a business one, they are actually not bound to any
legal type of contract. There is a lack of regulation and recourse in transactions. There are
many examples of opportunistic behaviour in intermediaries in fresh fruit and vegetable
marketing (Marsh et al., 1996).
On the other hand, the vendors from Mexico City buy their produce from different states
of Mexico. In this case from Queretaro, Puebla and the State of Mexico, they buy directly
from the farmers, making the produce easily traceable. As aforementioned, the
intermediaries are more linked to producers due to the shorter supply chain, which can be
an indicator of quality, transparency and traceability (the consumer can know from where
the produce is bought from).
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Although it was found in literature that the traditional wholesale supply began to fracture,
the supply pattern of Zitácuaro and Comalcalco seem to be following a more traditional
supply channel compared to the one from Mexico City. In Zitácuaro the supply pattern is
two-folded: they produce one article (guava) for urban consumption and also send them
to a single city (Mexico City), in such a way that the zones are commercially bound to a
single market (Figure 10). Comalcalco also seems to correspond to the dendritic and solar
patterns amalgam aforementioned. The traditional channels in this case are composed of
intermediaries and farmers selling for themselves to either intermediaries or Centrales de
Abastos. The persistence of these channels may be due to territorial concentrated demands
that keep these types of distribution channels alive. It may also be related to the degree
of urbanisation or related to the development or contiguity where the nucleus is located.
(Torres Torres et al., 2011).

4.2.3.Post-harvest management and distribution
Post-harvest management of farmer respondents
Post-harvest management is a set of post-production practices that includes: cleaning,
selection, grading, packing and storage. These eliminate undesirable elements and
improve product appearance, as well as ensuring that the product complies with
established quality standards for fresh and processed products (El-Ramady et al., 2015).
The post-harvest chain encompasses the interconnected activities from the time of harvest
through crop processing, marketing until the moment of sale to the consumer (van Gogh
et al., 2017). Equally post-harvest management and chain will be discussed in this section,
starting with post-production practices.
Classification or grading
Essentially all fruits and vegetables sold in modern markets are graded and sized.
Sophisticated marketing systems require precise grading standards for each kind of
product. More elementary markets may not use written grade standards but the products
are sorted and sized to some extent. Many products are sized according to their weight
(Liu, 1991). Grading can be done manually with grading lines. Size grading can be done
subjectively (visually) with the use of standard size gauges and round produce units can
be easily graded using sizing rings (El-Ramady et al., 2015).
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Figure 13 Number of respondents classifying their fruits and vegetables. Source: own elaboration.

A bit less than half of the farmers (46,7%) classify their fruits and/or vegetables. The rest
occasionally classify their fruits (13,3%) and 40% of the farmers don’t (Figure 13).
The ones that do classify their fruits and/or vegetables do it by size or maturity. Unless
they are asked by the client or due to exportation requirements. Taking this into
consideration, there is no strict criteria in order to sell produce in the local, regional and
national markets in Mexico (Lacroix et al., 2000).
Typically, small producers in Mexico mix together produce of different size, maturity and
quality because of small volumes. The convention is to pay the price for the worst produce
in the bunch. As a result, some producers do not receive the total revenue for their
produce, and intermediaries capture this revenue through their own grading and selection
efforts (Marsh et al., 1996).
The notion of sorting and grading is also not well assimilated by the vendors. This stems
from the fact that some vendors consider colour and type of fruit and/or vegetable as
sorting. Only two out of fifteen consider size as a sorting criteria. The vast majority (60%)
do not buy sorted fruits and/or vegetables (Figure 13). This implies that there is no quality
control nor differentiation and confirms that the consumer needs are not taken into
consideration due to the lack of packaging and information (variety, weight, quality grade,
area of origin). Furthermore, even when they buy fruits and/or vegetables they don’t pack
them themselves. There is only one person who sorts his fruits and/or vegetables. This
goes to show that there is barely any interest in increasing the quality of their produce.
Therefore, their products can be seen as low quality. This may be linked to lack of
transportation or knowledge about marketing opportunities (Marsh et al., 1996).
It was found in literature that the production for domestic markets, especially village and
regional markets, may not require the same quality standards as export production.
Nevertheless, this is rapidly changing in Mexico due to imports from the United States and
South America under new agreements. Small fruit and vegetable producers now from the
centre and south of Mexico face steep competition from the large, and usually more
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efficient producers in the northern states. These small producers need intensive technical
assistance. Most producers might not have experience on how markets really function,
they might not understand the premiums paid for quality differentiation and attractive
presentation (Marsh et al., 1996).
Packing facilities and packaging
From all the farmers 40% affirmed that there was a packing facility in their surroundings.
As seen from the Figure below, the farmers from Michoacán all mentioned a packing facility
owned by the Vazquez’s family, whereas the farmers from Tabasco all negated the
existence of one (Figure 14). The farmers that sell their produce in Mexico City, only two
out of six said there was a packing facility in their vicinity, and use their services.
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Figure 14 Presence of packing facility in the demarcated area. Source: own elaboration.

In Michoacán one farmers used to solely use the packing facility when he exported to the
United States of America. Hence, confirming that unless the merchandise is destined for
exportation there is no rigid criteria to sell to the other markets (local, regional and
national). The reasons why they don’t use the packing facility were given by the farmers
of Michoacán, because they don’t have time nor money, the distance (far), inconvenient
and not needed especially if sold nationally.
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Figure 15 Packaging of fruits and vegetables. Source: own elaboration.

Half of the farmers interviewed package their fruits and vegetables and the other half do
not. There is one farmer that occasionally packages his fruits and/or vegetables (Figure
15). There are 53,3% of the vendors that also do not use packaging in order to transport
the fruit or vegetable and 46,7% that do. There are many different types of package in
use for transporting fruits and vegetables (Figure 15).
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Figure 16 Types of packaging used by respondents. Source: own elaboration.

Most farmers use packaging such as wooden or plastic boxes followed by sacks, bags
(plastic and paper), buckets and expanded polystyrene (Figure 16).
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For example, one of the farmers (interviewee 1) uses sacks: “because it’s easier for
transportation, stocking and there is ventilation”. The vast majority of the intermediaries
use plastic boxes (Figure 16). This goes to show that packaging is still rudimentary for
traditional marketing channels (local markets), although vendors use predominantly plastic
boxes giving better protection to the produce compared to farmers (El-Ramady et al.,
2015).
Nevertheless, most of the farmers and vendors use rudimentary transport packaging,
meaning that generally fresh fruits and vegetables are generally transported from the farm
to the distribution centre (markets and Centrales de Abastos). This type of handling and
packaging can easily cause bruising, breaking, impact, wounding, and other forms of injury
on the produce, which greatly reduces its shelf life it not sold quickly (El-Ramady et al.,
2015).
Storage systems
Many horticultural crops have a relatively short harvesting season. Storage is needed to
extend the marketing period. A good control of temperature, humidity and atmospheric
composition maximises the storage life span of a product. Storage rooms can be grouped
accordingly as those requiring refrigeration and those that do not (Liu, 1991).
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Figure 17 Storage facility owned by respondents. Source: own elaboration.

A bit more than half of the farmers do not have any type storage systems (Figure 17).
One of the farmers (interviewee 1 stated that planning is needed because: “when there is
a lot of produce there is a lot of loss, I can’t sell less than what I harvest (dose cutting)”.
Unexpectedly, all the vendors interviewed (93,3%) except for one has a storage system.
However, even this interviewee does not own the facility, it’s his bosses storage.
The key reason for why most interviewees do not have a storage facility is purely economic.
Most buy what they will sell during the same day (the concept of living day by day). If they
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do not manage to sell all their produce on that same day they store it in their stall (which
they try to avoid due to theft and pests).
Hence, if poor planning or inaccurate production and market information may lead to
overproduction of certain fruits or vegetables which cannot be sold on time. This situation
occurs where transportation and storage facilities are inadequate (Liu, 1991).
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Figure 18 Infrastructure needed by respondents. Source: own elaboration.

The infrastructure that is most needed by the farmers interviewed is part of the storage
systems more specifically the cold chain (refrigeration) (Figure 18). Followed by the need
of everything (from packing to storage systems), was underlined by the farmers from
Michoacán. The other type of infrastructure needed and mentioned by the farmers that sell
in Mexico City are water deposits and greenhouses.

Transportation
The vast majority of farmers (73,3%) own a vehicle, whether it is a pick-up truck, small
truck or car (Figure 19). Most of the farmers that own their vehicle sell their products in
Mexico City and Tabasco. The farmers from Michoacán on the other hand only one owned
a pick-up truck, the rest use the bus as a means of transportation. This might be one of
the reasons the intermediaries come directly on their farms. The lack of transport can be
an important element for the small producers to maintain their dependence upon the
intermediary and later on lack the means to add value to the crop by selection and packing
(Marsh et al., 1996).
Surprisingly, there are only 33,4% of the vendors that own a pick-up truck, 53,3% that
use public transportation and the rest either walk or use bicycles (Figure 19). The vendors
that sell in Mexico City all of them own a pick-up truck, this must be due to the distances
they have to travel in order to sell at the farmers markets.
The intermediaries from Tabasco from their home to the market take an average of 24.6
minutes, with the minimum being 5 minimum to the maximum being 35 minutes, whereas
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the vendors of Mexico City travel a distance of 203,3 km. The farmers from Michoacán also
have to travel long distances before reaching Mexico City (approximately 210 km).
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Figure 19 Means of transportation of the respondents. Source: own elaboration.

Although some own their own means of transportation the basic requirements during
transportation should include proper control of temperature, humidity and ventilation
which is not the case. Interestingly, less vendors own their own means of transportation
compared to the farmers interviewed (73.3%). Nevertheless, none of the respondents had
a refrigerated mean of transportation. As aforementioned, fruits and vegetables are known
to be very susceptible to mechanical injury and poor handling, unsuitable containers,
improper handling and transportation can easily cause bruising, breaking and other forms
of injury which can easily lead to post-harvest losses (Liu, 1991).
Marketing channels
The broad majority of the farmers sell their produce locally (in the market), followed by
nationally, and one farmer that sells both locally and internationally (Figure 20).
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Figure 20 Marketing channels of the farmers products by area. Source: own elaboration.

33

The majority of the farmers interviewed in Mexico City sell their produce locally or
nationally. One of the farmers (interviewee 4) exports his produce internationally (Figure
20). The farmers from Comalcalco sell their produce locally (market or in the streets). One
of the farmers (interviewee 11) delivers to shops and at the Centrales de Abastos.
The farmers from Michoacán either sell nationally or locally. Some of farmers used to
export to the United States but not anymore due to export regulations.
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Figure 21 Respondents interest in selling to other markets by area. Source: own elaboration.

Almost all the farmers (93.3%) of the farmers are interested in selling to other markets
(Figure 21). There is only one farmer that might be interested in selling to other markets.
Most farmers are interested in selling to the regional markets, followed by the national,
international and to all of the above mentioned. This underlines the fact that they know
about market opportunities but have difficulties to target them. This is due to lack of the
knowledge, technical assistances and entrepreneurial skills in order to do so (Langelaan et
al., 2005).

Price determination
In general, those that determine the price are the intermediaries followed by farmers
themselves , the farmers market and regional market (Figure 22)
Sellers in the farmers markets are free to determine their prices, considering their costs of
production and profits under the principle that it has to be fair priced for both seller and
for consumers (Garcia de la Cadena et al., 2017). One farmer from the farmers market
confirmed this statement. Interviewee 1: ” said that there is an: “ agreement, help each
other out, in the market there is an adjustment, when we have a lot of produce we lower
the prices; it has to be fair for us and the consumers”.
Another farmer from the farmers market considers fuel as an important factor setting the
of his produce. He said: “ the fuel is very expensive and transportation is an important
factor to put the price on the produce” (interviewee 5).
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Interestingly, most farmers from Comalcalco also have control of the price setting. Hence,
the small farmers from what they sell in Mexico City and Comalcalco might have become
more cost-competitive due to the fact that they participate more actively in the marketing
of their produce in order to capture value-added from this segment of the supply chain
(Schwentesius et al., 2002).
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Figure 22 Actors determining the price by area. Source: own elaboration.

As for the vendors, the actors that determine the price in Comalcalco are mainly
intermediaries, the suppliers and retailers (Figure 22). For those that sell in Mexico City,
the producers determine the price and consider that they receives a reasonable price for
their produce; whereas in Comalcalco most consider that the farmer does not get a
reasonable price for their produce considering the intermediary buys at a very cheap price
and resells at higher price. They consider the intermediary as winners in the transaction
considering the intermediary doesn’t do much (“Intermediaries are winners, they earn
more without dirtying their hands” – interviewee 8).
The prices at which the vendors buy vary. One of the reasons may be that they deal with
many different intermediaries, thus there is no price setting nor is there paper traceability
(no bills). The price highly depends on the seasonality (if it’s the beginning or the end); on
the quantities (low or high), on the market price fluctuations and based on interactions
knowing that some manage to bargain. There is no fixed price and it seems to be that they
consider the price quite expensive.
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Figure 23 Perception of reasonable price for fruits and vegetable by area. Source: own elaboration.

Most farmers that sell their produce in Mexico City and Comalcalco (Tabasco), think they
obtain reasonable prices for their produce, considering they play an important role in the
price determination as previously mentioned (Figure 23). However 20 % of farmers don’t
think they obtain a reasonable price. Most of these farmers are from Michoacán. There are
several that they don’t consider they obtain a reasonable price. Firstly, there are dependent
on the intermediaries that set the price. Secondly, the price they obtain is low and lastly
because they consider the intermediary to be the one earning the most. There is no
transparency of the profits nor the payments scheme of the intermediaries (Garcia de la
Cadena et al., 2017). The rest of the farmers (20%), are not certain of whether they obtain
a reasonable price or not. One farmers said that he: “does not know how much the
intermediary earns after buying it from him” (interviewee 12). Typically, small producers
mix together produce of different size, maturity and quality. The convention there is with
the intermediary usually is to pay the price for the worst produce in the bunch. Resulting
in not receiving the total revenue their produce warrants, and intermediaries captures this
revenue through their own grading and selection efforts. The farmers do not know how
much they capture from this revenue (Marsh et al., 1996). As for the vendors, most
assume that the farmers do not obtain a reasonable price for their produce.
Regarding the economic dimension, there is limited evidence and information on the farm
incomes. Hence, it is hard to determine whether the farmers obtain a fair price for their
produce considering everyone sells different products. Nevertheless, it can be perceived
that the farmers that sell in Mexico City seem to obtain better prices than the farmers from
Tabasco and Michoacán. This might be linked to several reasons such as the living
standards of a region, type of production and control of the price determination.
The living standards in Tabasco and Zitácuaro may be lower than the ones in Mexico City.
This stems from the fact that Mexico City shows higher levels of development and thus
increasing the standard of living compared to the rest of the country (Campos-Vazquez et
al., 2017).
Another reason might be due to the type of production the farmers practice. The farmers
that sell in the farmers market in Mexico City have polyculture production, whereas farmers
from Zitácuaro have monocultures of guava. The various types of risk from having one
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type of crop stem from climatic variance (unanticipated events) and price fluctuations
(prices may vary daily) (Achterbosch, et al., 2014). Hence, these risk factors make the
farmers more vulnerable to market risks considering they are reliant on one type of crop.
In comparison, some studies suggest that farmers participating in short supply chains have
several benefits such as redistribution of the value added and less sensitivity to market
risks. This is attained through product diversification and a more direct control of the price
setting mechanism (Vittersø et al., 2019).
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Figure 24 Bargaining power of the different actors by area. Source: own elaboration.

Most of the vendors consider that the intermediary has the most bargaining power (60%),
followed by the producer and wholesaler (Figure 24). The interviewees consider they have
less bargaining power stems from the fact they depend on the intermediary to buy their
fruits and vegetables. The notion of bargaining power is rooted in power-dependency
theory, which states that one agent’s negotiation power is derived from another’s
dependency. Both seller and buyer benefit from the exchange but maintain conflicting
interests over the terms of the trade. As commented by one of interviewees (interviewee
27) that sells in Mexico City: Both producer and intermediary, but really the intermediary
has the power”. In most bargaining situations, there is at least one player having more
information about the goods traded than the other. This may lead to control over a larger
share of the value added. It is assumed in this situation that the seller has more valuable
information than the buyer (Zúñiga-Arias, 2007). The intermediaries might have the
negotiation power (profit), but they as vendors have the control on the final price.

Return of merchandise
Most of the farmers and vendors don’t accept the return of merchandise (Figure 25). One
farmer said he accepts it but: “the buyer is tricky and cheats you” (interviewee 11).
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Figure 25 Actors ability to return merchandise by area. Source: own elaboration.

The ones that do accept the return of merchandise, either replace the merchandise (give
the customer new ones), others give it or auction it away (lowering the prices) depending
on the damage some also throw it away. There is one farmer who stated: “it is due to the
fact that he doesn’t have refrigeration therefore his produce is overmatured” (Interviewee
1).
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Figure 26 Ability of returning merchandise to buyer by vendors. Source:oOwn elaboration.

The intermediaries (80%) of them cannot return the goods to the buyers they bought their
goods from (Figure 26). The rest (20%) can return the goods as they accept the return
goods from their clients. The rest if they notice it whilst buying they can return if not it's
their own loss. They feel cheated considering the produce is packed in boxes and they can’t
notice either the size or what’s inside. Typically the convention is to pay the price for the
worst produce in the bunch, therefore some farmers or intermediaries feel cheated and the
sellers capture the revenue (Marsh et al., 1996).
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Post-harvest losses

Number of respondents

The questions regarding loss throughout the post-harvest chain seemed to cause confusion
to almost all the interviews. One of the farmers (Interviewee 2) had to be reassured that
there was no right nor wrong answer
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Figure 27 Respondents action towards the food surplus after distribution by area. Source: own
elaboration.

Most of the respondents are able to sell all their produce. The farmers interviewees manage
to sell up to 80% and others almost always sell everything. The vendors on the other hand
denied having any loss. Once, further enquired about what they did with the surplus it
was seen that there is more loss than what is stated by the interviewees (Figure 27). Most
of the farmers that sell in Mexico City, seem to consider processed good as a solution to
avoid loss. The types of processed goods that were mentioned are the following: freezing,
oils, dehydration, juicing, jams and marmalades. The rest of the farmers mentioned seeing
other actors throwing, giving away or auctioning off their produce. There is only one vendor
who is able to freeze his produce.
When asked about what they suggest as a solution to avoid loss (Figure 27). Most of them
suggested selling all their merchandise. Some mentioned a better infrastructure,
commercial network and support. Others mentioned processing as a plausible solution or
selling to more markets.
The concept of food loss does not seem to be well assimilated by all the respondents or
the questions were not answered truthfully. Although they do not seem to grasp the
concept of food loss at first, the causes for food loss in general were known and given by
the interviewees (Figure 28). The respondents that denied having any food loss could
explain the causes behind them but didn’t give a high importance to it. The respondents
that answered they had losses could explain the reason behind the losses.
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Figure 28 Total post-harvest losses along the fruit and vegetable value chain in the three demarcated
areas. Based on elaboration of interview results.

Severe losses occur because of poor facilities, lack of know-how, poor management,
market dysfunction or simply the carelessness of farmers or workers, which were all stated
by the respondents (Figure 28). Poor handling, unsuitable containers and improper packing
can easily cause bruising breaking, impact wounding and other forms of injury due to the
tender texture and high moisture content, fresh fruits and vegetables are very susceptible
to mechanical injury (Liu, 1991). Estimates of production losses are hard to judge and
assess throughout the post-harvesting chain (El-Ramady et al., 2015). This is a limitation
to the study and further research should be carried out in order to have the fuller picture
of the post-harvest losses throughout the fruits and vegetables value chain in Mexico.
Processing facility
The general majority of the farmers (73,3%) said there were no processing facilities they
could sell their surpluses to. One of the farmers (interviewee 12) from Michoacán stated
that he could sell his fruits to a well-known Mexican fruit juice company but it would be
worse selling to them considering he would lose money.
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Figure 29 Farmers that process their goods by area. Source: own elaboration.

The broad majority of the farmers (53,3%) do some type of processing. The rest
sometimes do it (6,7%) or don’t (40%) (Figure 29). The farmers that process their fruits
and vegetables have either been doing it for years (always) or minimum for the past 6
months. The average of years they have been processing is 4.8 years.
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Figure 30 Types of processing done farmers. Source: own elaboration.

The most processed technique is fruit and/or vegetables preservation (marmalades, jams
or salsas), followed by freezing and dehydration (Figure 30).
The ones who take care of processing are women, an expert (Agroindustry engineer) and
sometimes men.
The broad majority of the farmers (86,6%) do see the need for a processing facility, others
might or don’t (13,4%) see the need. Some see the benefits of making other goods deriving
from their raw materials (such as oil, soaps, shampoos), others consider having a
processed good as useful and opportunity to earn more.
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Figure 31 Willingness of farmers for produce to be processed on farm. Source: own elaboration.

Thirteen out of fifteen farmers would like their produce to be processed on the farm (Figure
31). The reasons being due to transportation, they can see for themselves what is being
done to their produce, working with other people, it is beneficial and attractive. There is
one farmer that said he wouldn’t be interested considering they would make more money
than him (interviewee 11) another farmer said that it would be too hot to process on-farm
and a fresher place would be better.
Market (opportunities and limitations)

One of the greatest problems in fruit and vegetable production is the lack of information
about market opportunities due to the sale of most produce to intermediaries. Since these
producers have no experience with how markets really function (Marsh et al., 1996).
It is interesting to underline that the lack of information about market opportunities does
not only implicate the producers but also vendors, grocers and merchants. Half of the
respondents do not see any market opportunities, this might be due to their education
level. Others see processing/industry as a market opportunity as well as having better
infrastructures and organic/alternative markets with a short supply chain as opportunities.
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Figure 32 Market limitations seen by the vendors. Source: own elaboration.

Many of the respondents do not see any market limitations (Figure 32). This might also be
correlated to their education level and the fact that they live “day by day”. They do not
seem to have a vision for the future or think about ways to progress, thus there is a lack
of entrepreneurial skills. Some see seasonality as a limitation due to the fact they lack
diversity and produce during the off-season. Others see supermarkets as a big threat
(Figure 32). This might be due to the hygienic standards the market has compared to the
supermarkets. Fruits and vegetables in supermarkets are relatively high priced and have
less diversity of produce than the other retailers. Although nowadays supermarkets
strategically use offers that are irresistible to consumer. The supermarkets fight the lowprice attractiveness of the tianguis by packaging and fresh-cuts and emphasising quality.
Moreover mid-week promotions would attract customers to the store in general and away
from the plaza markets. Moreover, supermarkets procurement requirements and systems
are by far stricter in order to satisfy the customer. They impose their own quality standards
and practices in order to deliver quality, freshness and distinguish themselves from
retailers (Schwentesius et al., 2002).
Furthermore, one vendor considers intermediaries as a threat considering they have the
negotiation power (interviewee 19: “the intermediary comes, sells and continues, he needs
to accept his price”).
Most vendors point out the fact that there are fresh goods that are not sourced locally. In
addition, they do see the need for processing goods nor improving infrastructure, although
there seems to be a conflict with wanting to improve the present infrastructure. This might
due to the fact that there is no government support, lack of knowledge nor are they willing
to change.

4.3 Assessment of the benefits, opportunities and obstacles of a MPU
Opinions
There are three farmers that didn’t have an opinion about the MPU. These farmers are the
ones that sell in Mexico City (Figure 33).

43

14

Number of respondents

12

10
8
6
4
2
0
Mexico City

Rest
Comments

No comments

Figure 33 Farmers opinion about the MPU. Source: own elaboration.

The rest of the farmers said that it was: “interesting and super nice”.
Interviewee 10 said that: “ this would be great because there is a lot of waste”. Another
farmer (interviewee 8) said that: “ this would save him a lot of time”. A farmer from Mexico
(interviewee 6) asked: “ when could we start?”.
There are two farmers (interviewee 13 and 14) from Michoacán that said it was: “nice but
luxurious and very technological”.
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Figure 34 Farmers willing to leave their fruits and vegetables to be processed. Source: own
elaboration.

The vast majority of the farmers would leave their produce to be processed and the rest
are indecisive. The farmers that are indecisive are two and they are the ones that sell in
Mexico City and the rest are from Michoacán (Figure 34).
There is one farmer from Tabasco who added: “ With this can you imagine I am not going
to lose anything” (interview 11).
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Cooperating
There are less than half of the farmers that would be willing to cooperate or work with
others (Figure 35). The rest (60%) are indecisive. There is one farmer that said: “Maybe,
yes if it’s with you. I trust” (interviewee 6). This implies that there is a lot of distrust.
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Figure 35 Farmers willingness to cooperate by area. Source: own elaboration.

The farmers that sell in Mexico City, seem to have problems with organisation, trust and
see it as complicated to work with other people (Figure 35).
The farmers from Tabasco seem more willing to cooperate in any way they can, by either
selling their produce, working with other people and wherever they can support or give a
hand out. The farmers from Michoacán seem to also be willing to cooperate. Nonetheless,
there is one farmer that said: “ I would sell my fruit, because the machinery seems like it
requires someone who knows how to use it. But you know we are an individualistic society.
We are very distrustful” (interviewee 12).
There is a need for small fruit and vegetable producers to organise themselves to overcome
the biases and limited opportunities they face as individuals. It is clear that through
organisation such producers can reduce their input costs, access to credits, technical
assistance and improve their negotiation power for obtaining better prices and payment
agreements. However, historical and cultural factors also explain a generalised reluctance
to work cooperatively. Organisations in the past have often been created for political ends
and subjected to manipulation by corrupt leaders and frequently have hesitated because
of inter-personal jealousies and mistrust. The common desire to do everything
independently will have to be overcome in fruit and vegetable production (Marsh et al.,
1996).
All the farmers (100%) would like to sell and keep their processed goods. Some of the
reasons given were about money and trust.
There are 60% of the farmers that agree that this is what is needed, the rest are indecisive.
The farmers that seem indecisive are the ones that sell in Mexico City and Michoacán where
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there seems to be a lot of distrust. All of the farmers from Tabasco seem to consider the
MPU as a need (Figure 36).
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Figure 36 MPU responding to farmers needs by area. Source: own elaboration.

The reasons they seem to need the MPU varies from the fact that it is innovative, followed
by less waste (fruits are not heat-resistant), processed goods are more expensive to sell,
mobility, transportation (fuel is expensive), see what is being done to their produce and
one sees as a way to be able to produce more and give more work to people.
Inconveniences
The main inconvenience the majority of the farmers foresee is the insecurity (hijacks and
theft). Followed by distrust of people, road infrastructure, heat, not enough money in order
to make this machine, too big and not enough production.
One of the farmers from Tabasco (interviewee 11) said that: “ it is not in our culture, but
it’s really nice; I don’t see any inconveniences on the contrary!”.
Cultural factors can strongly influence both the willingness and ability of producers to
undertake diversification into innovations. Many producers are reluctant to change their
traditional agricultural practices. This is partially a function of educational levels and
historical paternalistic relationship with government (Marsh et al., 1996).
The interaction in networks is important for individual decisions, but also helps farmers to
share information and learn from each other. In this way, two issues have recently acquired
more interest. The first refers to building trust to enable farmers to engage with their peers
and strengthen production and knowledge. The second treats the building of social capital
and a set of norms, values, attitudes and beliefs shared that promotes cooperation between
individuals in a community. The accumulation of social capital is seen as a factor
contributing to the development of communities in rural areas. Technology transfer is an
old issue in the sector. It has been conceived as the flow of knowledge through an orderly
and systematic method of transmission of technological and structured knowledge from
research organisations to farmers. This approach is essentially about a process of
transferring knowledge from researchers to producers. Which includes three subprocesses:
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technology production, delivery of technologies to farmers, and monitoring and evaluating
the use of technologies (adoption). But the transfer process may include a step farmerfarmer; the latter process is critical to the success of the overall production cycle. In these
models the producer brings expertise, analyses specific situations, compares reviews and
makes decisions on what they learned (Dutrénit et al., 2016).
Advantages
The main advantages the majority of the farmers foresee is the final product. The
processed goods which they view as a way to obtain more income and having a longer
shelf life. Followed by transportation (not having to spend money on fuel), less loss, the
development of employments and agriculture. As well as the fact that you come to them.
One farmer from Michoacán said: “ Doing something new is always a benefit. The current
ways of working no longer work. There is the need to do new things and if they are willing
to teach us even better” (interviewee 12) Therefore although there seems to be distrust,
the farmers seem to be interested. At this level, knowledge may be constructed through
the process of learning by doing, learning by discovery, learning from others and learning
from mistakes. The process of technology transfer between peers, where the priority is
building the collective knowledge, can be successful in achieving significant changes in
improving farms (Dutrénit et al., 2016).

4.4 Post-SWOT Analysis
In order to assess the Strength Weaknesses Opportunities and Threats (SWOT) of the
application of the MPU in Zitácuaro, Mexico City and Comalcalco the ex-ante SWOT
analysis has been completed with the responses of the different stakeholders. This will
allow to better adapt the MPU to the user needs and the environment of the demarcated
areas and help to identify the core competitive advantage of adopting the MPU.
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Strengths
●
●
●
●
●
●

Mobility (interviewee 6)
Traceability - See what happens to
produce (interviewee 6)
Transportation (interviewees 5, 15)
Innovative (it’s new) (interviewees 4,
5, 15)
Come to the farm (interviewee 6)
Less expenses (interviewee 11)

Opportunities
●
●
●
●
●
●
●
●
●
●

Saves time (interviewee 8)
Less waste (food loss) (interviewee 10)
More money (interviewees 4, 5, 9, 14)
Less waste due to perishability of fruits
(interviewee 7)
Save fuel (interviewee 5)
Processing and processed good
(interviewees 4, 5, 9)
Produce more and employ more people
(interviewees 6, 8)
Field development (interviewee 10)
Trainings (interviewee 12)
Improvement of system; old one
doesn’t work (interview 12)

Weaknesses
●
●
●
●
●
●
●

Luxurious (interviewee 13)
Farmer feeling cheated (interviewee 8)
Reluctance to technology (interviewee)
The heat (interviewee 4)
Costs and government support
(interviewee 11)
Not in the culture (interviewee 11)
Seems very big (interviewee 13)

Threats
●
●
●
●
●

Lack of cooperation
Distrust (interviewee 6); (interviewee
12)
Insecurity (interviewees
5,6,710,13,14,15)
Assault (interviewees 7,13)
Road infrastructure (interviewee 6);
(interviewee 14)

Figure 37 SWOT analysis by respondents

It was seen from the interviews that the main strengths of the MPU are the mobility,
innovation and the traceability of the produce (Figure 37).
What farmers see as opportunities is the fact they would be able to produce more and
employ more people, processing their goods as well as avoid waste (food losses).
What they see as weaknesses are the road infrastructure, being too innovative and
reluctant towards the technology.
The main threat they perceive is safety i.e, theft followed by the lack of cooperation
between the actors. Therefore, the main limitation to apply such a system would be due
to safety reasons.

4.5 Synthesis of both SWOT analysis
In order to have an overview of the Strength Weaknesses Opportunities and Threats
(SWOT) of the application of the MPU a SWOT analysis was done. This synthesises
combines the pre-assessed SWOT analysis and the SWOT analysis that was done with the
answers of the respondents.
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Strengths
●
●
●
●
●
●

Mobility: (interviewee 6)
Traceability: See what happens to
produce (interviewee 6)
Transportation (interviewees 5, 15)
New concept: Innovative (it’s new)
(interviewees 4, 5, 15)
Come to the farm (interviewee 6)
Less expenses (interviewee 11)

Opportunities
●
●
●
●
●
●
●
●
●
●

Saves time (interviewee 8)
Less waste (food loss) (interviewee 10)
Higher income: More money
(interviewees 4, 5, 9, 14)
Less waste due to perishability of fruits
(interviewee 7)
Added value: Processing and
processed good (interviewees 4, 5, 9)
Save fuel (interviewee 5)
Produce more and employ more people
(interviewees 6, 8)
Field development (interviewee 10)
Trainings (interviewee 12)
New markets: Improvement of
system; old one doesn’t work
(interview 12)

Weaknesses
●
●
●
●
●
●
●

Too innovative: Luxurious
(interviewee 13)
Farmer feeling cheated (interviewee 8)
Reluctance to technology (interviewee)
The heat (interviewee 4)
Costs: and government support
(interviewee 11)
Not in the culture (interviewee 11)
Seems very big (interviewee 13)

Threats
●
●
●
●

Lack of cooperation: Distrust
(interviewee 6); (interviewee 12)
Insecurity: (interviewees
5,6,710,13,14,15)
Assault: (interviewees 7,13)
Poor road infrastructure:
(interviewee 6); (interviewee 14)

Figure 38 Synthesis of the SWOT analysis'

The bold and italicize words confirm what was found in literature and mentioned by the
farmers (Figure 38). The interviewees did not mention the geographical proximity to local
market nor the ideal climate for tropical fruits. Nevertheless, they mentioned the mobility,
the fact that the MPU is a new concept and that there would be more traceability. The
interviewees mentioned all the weakness that were also found during the pre-assessment.
These were as following, too innovative, poor road infrastructure and high costs to make
MPU. During the pre-assessment it was seen that there could be a long-term relationship
built between all the actors involved, cooperation creation and the emerging of interest
towards tropical fruits. The actors interviewed did not mentioned these but came up with
new ones such as waste reduction and further development of the field by employing more
people, producing more. Higher income and added value were found as opportunities in
literature and these were also mentioned by the interviewees as such. The possible threats
in literature it was found that insecurity competition, conflicts of interest between actors
and international and national phytosanitary control would be the main ones regarding the
MPU. All of the interviewees confirmed the possible insecurity as being a major threat to
the MPU. Followed by lack of cooperation and distrust from the farmers. Therefore, the
main limitations to the MPU viewed by the interviewees is the safety i.e. theft and the lack
of cooperation from farmers.
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5 Overall discussion & limitations, conclusion & recommendations
This chapter presents the overall discussion, keeping in mind that Chapter 4 presents the
results and discussion, part 2, presents the conclusion followed by recommendations and
lastly the further research steps that can be additionally studied.

5.1 Overall discussion and limitations
This section discusses to what extent the research questions were answered, the
limitations of the approach, methods and theoretical reflections.
Based on both the ante-SWOT and the post-SWOT, using a MPU can to a certain degree
address the observed and current issues in the fruit and vegetable sector in demarcated
areas of Mexico
It can be seen in the ante-SWOT (see section 4.1, Figure 5), that even though the
application of the MPU has the potential to improve supply flow traceability and add value
to fruits and vegetables by ensuring lower food loss, it seems to de be dependent on the
willingness of the end-users to cooperate and reluctance of the other actors of the chain.
These limitations were confirmed when potential end-users were interviewed (post-SWOT
see figure 38 in section 4.4). In effect, not only did the farmers lack farmer associations &
cooperatives, but they also distrust other farmers as well as other actors of the supply
chain i.e. intermediaries.
Albeit the application of the MPU has the potential of improving the livelihoods of the end
users i.e. farmers, the current agricultural practices in the fruit and vegetable sector in
Mexico (oral contracts, low education, low technical assistance trainings) does not seem to
provide the required infrastructure to strategically apply the MPU.
Based on the information (see Appendix VIII) it is required to understand the drivers and
factors behind the lack of trust in the agricultural sector in Mexico. Moreover it seems to
be of utmost importance to understand how homogenous or heterogenous the stakeholders
relations are outside the studied regions. An understanding of both new raised questions,
would allow a better strategic planning for the implementation of the MPU. For example,
getting to know the root of the distrust can broaden the scope of the end-user design to
include not only the process design and capacity but also address the human aspect and
regulations that need to be created in order to build a long-term trust relationship. On the
other hand, knowing the level of farmer collaboration across Mexico can help identify the
preferred starting location to implement the project.
Keeping in mind the political unrest in Mexico, as well as the fact that a chaperone was
needed due to safety purposes. The interviews were insightful in mapping the current
limitations and opportunities of the current supply chain. However, in order to implement
the user-oriented approach and design of the MPU accordingly, additional data collection
methods could have been used such as focus groups as well as participatory observation
in order to quantify strengths and opportunities. For example, participatory observations
in Zitácuaro could have helped quantify the amount of produce sold or wasted as well as
surface acreage (farm land size) with the use of a GPS mapping. Moreover being able to
observe the buying and selling transactions of produce between farmers and intermediaries

50

could have helped gaining further understanding of the contracts and behaviours of making
such agreements amongst each other.
In addition the main limitation of the study are :
• Due to safety it was not possible to verify with both farmers and intermediaries their
opinion about the MPU. Since the MPU would create conflict of interest
• Non representative sample (sample bias) of the actual agro-logistics in Mexico
considering the results focused on the people met through personal relationships.
If expert interviews working in retail and/or wholesale were effectuated there would
be a different perception of the supply chain in Mexico
• The questionnaire could have been designed in order to validate what was found in
the background information.
• Lastly, based on human interaction, everything that was communicated depended on
the truthfulness of the expert (hectares, production, yield, etc.). Even though some
questions were re-asked and reformulated in order to confirm their answers (if there
were discrepancies or additional information). Therefore it not entirely reliable
considering you depend on their word and not on the actual facts due to the lack of
contracts and traceability (no paper trail), therefore there is lack of knowledge but
not insights
However, although the farmers don-t fully grasp the implication of using the MPU on their
supply chain this study confirms the willingness and eagerness of potential end-user to be
part of a new technology and cooperate with project partners.
Moreover it also sheds the light on the presence and establishment of a younger
generation of farmers with agricultural educational background as well as entrepreneurial
skills. This information was not mentioned in the literature,
Last but not least this study re-confirms the need of governmental support for technical
assistance and training in the fruit and vegetable sector

5.2 Conclusion
In conclusion, from the conducted interviews it was seen that the supply chains differed
between different regions of the country. The supply pattern of Zitácuaro and Comalcalco
seemed to be following a more traditional supply compared to the one from Mexico City.
It was not possible to map out the full supply chain, due to lack of traceability and low
political stability. The key stakeholders in the supply chains were farmers, intermediaries,
venders and consumers. Farmers being owner of the land and producers have control on
the type and variety of produce they grow as well as the quantity. The vendors, depending
on the their negotiation power, can either set themselves the price of the produce or are
dependent on the set prices of the market. The actual number of intermediaries between
the farmer and consumer are unknow due to lack of traceability on the price source of the
produce. Moreover some intermediaries confirmed buying from one another. This shows
that even in a smallholder scale, unless the farmer directly sells to the consumer, the
length of the supply chain and traceability of the produce are unknown. The consumers,
although not directly interviewed, are conscious of where they buy their produce especially
the ones from the farmers market in Mexico city. Hence they decide to visit and buy their
produce from specific selling points (organic farmers’ market, municipality market, on the
side of the road). The consumers buying behaviour further drives and motivates the
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farmers to acquire more knowledge, organisation skills and certifications in order to add
value to their produce.
Although the farmer is in control of the production (produce and quantity), they are
currently facing many needs and limitations. It was perceived from the interviews that the
average of the farmers were relatively of advanced age (senior) and that their educational
level was low. This could lead to a lack awareness about new technologies and
governmental agricultural extensions and policies. It was also seen that the farmers had a
lack of trust in other farmers as well as in other supply chain actors. They were solely
dependent on themselves and their family members. This could be due to the low presence
of regulations and guidelines for conventional agriculture. Another reason for their distrust
may be due to the fact that many contracts were established verbally (between them and
the intermediary) which could lead to distrust and low cooperation throughout the actors
of the whole supply chain. Whereas on the other hand written contracts aim at building
long-term relationships between the actors of the whole supply chain.
Moreover it was seen that there is a lack of infrastructure throughout the supply chain for
storage, transport and post-harvest processing of produce. This again leads to higher, nonquantified food loss as well as loss of value in the supply chain. Many of the interviewed
actors (farmers and intermediaries), are smallholders and are dependent of public
transport (bus). Other interviewed actors owned non refrigerated personal means of
transportation (bike or car) for moving fresh produce. For some, this lack of mean of
transportation led to their dependency on the intermediaries for the sale of their produce,
locking them in a vicious economical circle. Last but not least, the lack of post-harvesting
outlets for unsold fresh produce, meant that the unsold product would either be auctioned
off or sold at loss, giving it away for free to neighbours or consumers, using it as feed or
for compost but mainly it was discarded as waste.
The younger respondents were more educated and seem more motivated in expanding
their business. Most of them recognised the current limitations and realised the need for a
higher governmental structure and regulations in order to allow better business prospects
as well as potential export for smallholder. One of the farmers summarised the hardships
encountered by most smallholders. He said (interviewee 12): “You know the problem is
that the big retailers are very big and the reality now is that many farmers park their cars
to sell in front of markets and supermarkets there are many stands in the streets and along
the highways. They obtain better prices there than what they get from supermarkets.
There is lack of education and training in the field. There is a lot of loss in knowhows. There
is no concrete help for the countryside there is the lack of innovation, organisation and
help.”
It was seen from literature and the interviews (ante and post-SWOT) that the MPU
strengths are stressed by its mobility, traceability and the fact that it is a new concept.
Although, most respondents seem to view it as being too innovative and luxurious.
Nevertheless, they also grasp that due to its technology it could allow the losses, create
employment and allow them to increase their production. This would generate added value
and increase the smallholders income. However, the main limitations to apply such a
system would be safety issues i.e. theft, the lack of cooperation and distrust from the
farmers.
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Therefore, the MPU will also have to take into consideration the shortcomings previously
mentioned by the respondents in order to strengthen small farmer organisation and
provide technical assistance to small growers. These should target at increasing
productivity to become cost-competitive, at improving the quality of produce grown by
small farmers and encouraging them to participate more actively in the marketing of their
produce in order to capture value-added from this segment of the supply chain.

5.3 Recommendations
It is recommended to further study the following elements:
• Target retailers and wholesalers in order to gather broader information and further
comprehend the supply chain of Mexico.
• Taking into consideration the information that was gathered in the background
research it would be interesting to re-do the questionnaire in order to confirm was
found in literature.
• Doing the study with larger-scale farmers and intermediaries could lead in having
more material and traceability of the produce (paper trail)

5.4 Further steps to be taken
• Assessing application of more a technical point of view of the MPU in area of which
seemed more interesting for this type of innovation
• Study how the government helps with agricultural innovations and sector
• Continue with the following steps of the user-oriented design approach
• Quantify the post-harvest losses in order to get a clearer estimation on where the
losses occur throughout the chain
• Conduct a produce traceability study in order to map the upward and downward flow
of produce in the Mexican fruit and vegetable supply chain
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Appendix I
The organisation of Mexican agriculture
Since the Mexican Revolution (1910-1917), the relationship between the state and the
Mexican peasantry has been vigorous, conflictive, and often violent. The state has often
shifted national objectives between building a capitalist agriculture based on collective
organisation of campesinos (known as ejidos) and developing a modern capital-intensive
agriculture based on the private sector. During these political swings Mexican campesinos
have been alternately incorporated into or deleted from the agenda for national
development. Thus, Mexican rural society has witnessed a long history of state-introduced
organisations, development programs, and policy incentives, all of which have changed
significance and acronyms succeeding presidential administrations (Stanford, 1993).
Campesino organisations were generally established and institutionalised through alliances
with the Mexican government. These external alliances have allowed local peasant groups
to confront the local private sector more effectively, particularly landholders and local
political elites, but governmental support has exacted its price. The dependence of
campesino organisations on state financing and political support to produce and survive
has inevitably increased their vulnerability to changes in succeeding administrations
(Stanford, 1993).
The ejidos and agrarian communities are the form of land tenure that covers the largest
area in the Mexican countryside. They provide a non-neglectable agricultural production
and comprise most of the mountains, forest areas, mangroves, coasts, water, mines and
various natural attractions. Government policies (social and economic) must be oriented
primarily towards them, since they have enormous productive capacity and generate
environmental services (Morett-Sánchez, 2017).
The arrangement there is with the government is similar to the American Indian lands in
the United States. Ejidos now account for approximately 85% of the forested land in Mexico
(Thoms et al., 1998).
Further information about the historical context and administrative structure of Mexico’s
ejidos can be found in Appendix I.

Historical context and administrative structure of Mexico’s ejidos
The present-day ejido system began in the early 1900s. A large portion of Mexico’s national
territory was owned by just a few individuals in private land holdings called “haciendas”.
The Mexican Revolution (1919 - 1915) was a sort of an agrarian revolution to address the
injustice of this land distribution and to create land reform. The one that was opted for was
a communal property system and stated as such in article 27 of the Mexican Constitution
in 1917. Among many property reforms, this article allowed for the creation of ejidos.
Significant expropriation of hacienda lands and their reallocation to landless peasants did
not begin until approval of the Agrarian Code of 1934. The Code detailed the process of
forming or expanding an ejido (Thoms et al., 1998).
Article 27 and the Code dictated that ejidatarios could neither rent nor sell their land
parcels. This stipulation was enacted in order to prevent the possibility of lands being again
amassed by private interests, as was the case with haciendas. Further ownership of all
minerals, wildlife and most waters was to remain vested with the nation and was not ejido
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property. In January 1992, article 27 was amended to facilitate modernization in Mexican
agriculture. The new law allows ejidos to rent or sell ejido land. This sale or rental of the
land can be to an individual or to a foreign or domestic cooperation. The ejidatarios can
also offer their land rights as collateral for loans. Furthermore, the 1992 amendment
prohibits the designation of any additional or new ejido properties through expropriation.
The new amendment provides for increased privatization of communal ejido lands. The
possibility for new agribusiness partnerships now exists especially given the North
American Free Trade Agreement (NAFTA). While increased privatization could lead to
improved economic conditions for an ejido, there is the possibility of detrimental
environmental impacts and loss of communal ownership. An administrative structure for
ejidos was also outlined in the Agrarian Code, and this structure remains in effect for ejidos
today. The ultimate authority is vested in the General Assembly composed of all members
of the ejido. Major decisions, including the new option of leasing of selling communal lands,
must be approved by a majority vote of the Assembly. The day-to-day administrative and
management functions are performed by the “Commissariat” composed of three-years
terms (a president, treasurer and secretary). These officials must be ejidatarios. The
president is the official voice of the ejido and is charged with making management related
decisions, including those dealing with the ejido’s natural resources. The secretary and
treasurer, besides their assigned responsibilities, generally serve as advisors to the
president about all matters related to ejidos. A “ Vigilance Council” serves as a “watchdog”
to oversee or review the Commissariat’s actions. The elected officers are normally
recognised leaders within the ejido community. They are, however, neither trained nor well
versed in managing natural resources. One of the strengths of the communal system is
that it promotes and requires cooperation. Due to the fact that it is based on integrated
and coordinated management, necessitating a cooperative-type environment, communal
ejidos are by their very nature “cooperatives” (Thoms et al., 1998).
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Appendix II
Processing parameters of fruits and vegetables
Tropical exotic fruit production, trade and consumption have increased significantly on the
domestic and international markets, due to their attractive sensory properties and a
growing recognition of its nutritional value (Ayala-Zavala et al., 2011).
The United States was the main country of Mexico’s fruit juice exports in 2017, with an
export value of 485.64 million U.S. dollars. The Netherlands was the second leading
destination, with 61.27 million dollars’ worth of fruit juice exports in that same year.
Mexico’s fruit juice exports reached a total of 667 million dollars in 2017 (Statista, 2017).
Therefore, there is the possibility to develop premium quality juices which are developing
strong links to emerging international markets and edge into profitable niche markets for
high quality juice (GAIN Report, 2012).
Although fruit juices have been chosen as fruit preservation for the present study it should
be noted that different and custom-made machines for different types of processing can
be applied. Due to the fact that this MPU is not yet built and running. It is important to
understand if this kind of project could work, considering that small causes can produce
large effects (Knickel et al., 2009).

A bit of history of the Mobile Processing Unit
The first mobile processing unit was pioneered by the Kentucky State University in the
United States in 2001. This unit was designed to provide services for slaughtering, cleaning
and packaging chickens, turkey, fish and rabbits (Kentucky State University, 2017). In
2015, the same university unveiled a MPU fruits and vegetables. This unit was equipped
with a kitchen, evaporative dryer, and blast freezers. Operators are then capable of
processing a wide range of horticulture crops into jams, jellies, salsa and frozen fruits and
vegetables (Kentucky State University, 2015).
In 2012 Alvan Blanch a UK-based company created a mobile processing plant to reach
African farmers, helping them create juice, jam or pastes out of their produce (Alvan
Blanch, 2017).
The Dutch Agricultural Development and Trading Company (DADTCO), came up with the
Autonomous Mobile Processing Unit (AMPU). This is a small scale factory that processes
only cassava. It operates in a cargo container that can be moved from one rural area to
another during harvesting (DADTCO, 2017).
Although, the concept of a near-farm mobile processing unit is not new. The innovation is
not meant as “invention”, rather as “doing something which did not exist before in a
particular territory of technical area” (Moseley, 2005). It is the application of a certain
technology to a certain domain. This idea could be a solution for small holders in Mexico
that have difficulty in accessing processing units. The stringent quality, quantity, timing
and other requirements can be hard for a farmer to meet. Even more when he or she has
to make the arduous journey to the centre of commerce using poorly maintained roads.

63

The Mobile Processing Unit (MPU) is meant to travel around rural areas offering processing
services to farmers. Units could provide a range of processing services, which include
juicing, pulping, canning, eventually freezing. The result would be a high-quality product,
such as jellies, frozen fruits of vegetables, which could be sold either to the food and
service, locally or distant markets. The MPU was mentioned by the Global Knowledge
Initiative (2017) report to be one of many innovations needed capable in transforming food
systems in emerging markets.
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Appendix III
Context of the three cases in Mexico
The case of producers market in Mexico City
Producers markets or farmers markets are spaces for commercialisation and meeting, they
are usually located in urban areas where small-scale food producers and processors offer
differentiated products of industrial production though quality, identity and tradition
attributes under the principle of fair trade, to urban consumers who are committed to their
health, protecting the environment and strengthening local economies. These markets are
an important and valuable marketing opportunity for producers and processors with
productive surpluses but with limited production scales to link to more conventional
marketing channels, such as supply centres or supermarkets, and should be considered as
a strategic line of action for strengthening small agriculture (Garcia de la Cadena et al.,
2017).
These markets are a means for family farming to access markets and value their products
through more stable and higher prices than their production costs. Thus, being a source of
a more decent income and maintaining a sustainable production process. This income is
achieved by weekly offering to the consumer foods which are free from contaminants,
healthy, fresh and seasonal. These are sold in public or private spaces, self-financed,
organised and clean that respects and supports the neighbourhoods dynamic where it is
located (Garcia de la Cadena et al., 2017).

Geographic localisation
In the case of Mexico, the first farmers market in the country ever registered was the
“Círculo de Producción y Consumo Responsable” in the city of Guadalajara, Jalisco which
began operating in 1998.
“La plataforma de Tianguis y Mercados Orgánicos de México” organisation established by
26 participants in 15 States, seeks to strengthen the development of the organic
movement in Mexico through the consolidation of different marketing spaces of organic
and local produce throughout the National territory (Garcia de la Cadena et al., 2017).
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As regarding Mexico City, there are 6 Producer markets registered with an operating time
that varies between 5 and 10 years (Table 3). Likewise, approximately half of the markets
operate in one headquarter, and the rest of the markets in two venues. The increase in
the number of venues begins to occur as the markets are consolidating.
The ones that are highlighted in orange are the ones that were visited and are part of the
study (Table 3).
Table 3 Farmers Markets in Mexico City
Name of the market
Mercado del 100

Foro Tianguis
Alternativo
Mercado Alternativo
de Tlalpan
Tianguis Alternativo
Bosque de Agua

Mercado Alternativo
del Pequeño Productor
Tianguis de
Productores
Chinamperos
Tiankisquilitl

Municipality
Cuauhtémoc
Álvaro
Obregón
Cuauhtémoc

Number of venues
2

Years of operation
11

1

10

2

8

3

8

-

Tlalpan
Bosque de
Tlalpan
Benito Juárez
Álvaro
Obregón
Coyoacán
Miguel Hidalgo

1

5

-

Xochimilco

1

6

-

The case of Zitácuaro, Michoacán
Geographic localisation
Secondly, part of the study focuses on Zitácuaro, which is one of the 113 municipalities of
Michoacán. The state of Michoacán is located in Western Mexico, and has a coastline with
the Pacific Ocean to the Southwest. The municipality of Zitácuaro represents 0.86% of the
state’s surface (INEGI, 2000). From a geographical point of view, it has the advantage to
be very close to the main markets of Mexico (Mexico City, Guadalajara, Nuevo León and
Laredo), as well as the United States (Xochitl, 2013).
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Communication routes
The region has major asphalt roads such as the Mexico-Zitácuaro-Morelia highway, which
allows the conveyance of Zitácuaro to Mexico City and Toluca in a short time. The
conditions of the communication channels have a great impact on the final quality of the
fruit (Sánchez, 2007).

Climate
Michoacán is known to have agro-climatic conditions, allowing it to produce a wide variety
of products, throughout the year. In addition, it is known to be the state leader in the fruit
production at national level (Freshplaza, 2011).
Zitácuaro is known to have a warm and temperate climate. Making it favourable for a wide
array of fruits and vegetables to grow for longer periods, compared to other states of
Mexico (Xochitl, 2013).
Socio-demographics of the region
In 2010, the total population of Michoacán was 4,351,037 millions of which 155,534
thousand were from Zitácuaro. This represents 3.6% of the population of the state. From
which 53% are women and 47% men (SEDESOL, 2010).
The total population found in poverty, represented 58%, 43% in moderate poverty and
15% were in extreme poverty. The incidence of lack of access to food was 37.9%, which
is a population of 57,687 people. The average percentage of schooling of the population of
15 or more years in Zitácuaro was about 7.7%, against an average of 7.4% for the state
of Michoacán. An average of 48.8% of the population of 15 or more years has an
incomplete basic education, and 10.5% are illiterate (SEDESOL, 2010).
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Socio-economic of the region
Fruit production in Mexico, as a generator of income ranks third in the agricultural exports
(Gutierrez-Samperio et al., 1993). Michoacán is ranked second after the state of Jalisco
for its agricultural production value, which is worth 15,363 millions of pesos (Xochitl,2013).
Concerning the economic activities of the region of Zitácuaro, it is important to know the
main economic resources of the population, that allows the growth and development, to
assure higher living standards. The tertiary sector is the most important economic
structure of the municipality. It represents 53.8% of the total employed population. It is
followed by the secondary sector (22.3%) and primary sector (21.9%). Within the primary
sector, agriculture represents 11% of the economic activity of the region, and 9% is
destined to fruit production.
The production of avocado, guava, mamey, tamarind, lime and others is the most fruitful
production. These fruits are more commonly known in Europe as tropical fruits
(Mizitacuaro, 2006).
From the total employed population, 25.7% are workers in the agricultural sector. The
level of income of the population is low, taking into account that almost 70% of the
employed population, receives less than the minimum salary (INEGI, 2000). Moreover, the
agricultural sector in Zitácuaro faces serious problems due to the lack of inappropriate
financing schemes and lack of marketing mechanisms that would allow small or medium
producers to participate competitively in local, national or international markets.

The cultivated area and the value of production
In 2005, fruit trees with a share of 18% of the harvested area of the entire state of
Michoacán, contributed 57% of the total value of agricultural production, as well as
vegetables, which with 3% of the surface contributed to 15% of the total value.
In contrast, grains with a share of 64% of the surface participated with 18% of the value,
and forages with 12% of the surface contributed with 5% of the value (Sánchez, 2007).
The fruit sector
In Michoacán, along with the consent of SAGARPA 4, 62 species and varieties of fruits were
commercially cultivated in 2005. Avocado was the main fruit, since it participated with 48%
of the total cultivated fruit surface. Followed by lemon groves with 19% of the total surface,
thirdly mango with 12%, in the fourth guava with 5%, in fifth place the peach with 4%, in
sixth and seventh place grapefruit and bananas with 2% respectively and other fruits with
6%.
The area devoted to the cultivation of fruit presented a growth of 41% from 1995 to 2005,
which is equivalent to an average annual growth rate of 4% during that period. The
greatest relative growth was grapefruit, followed by guava and blackberry. The value of
fruit production in Michoacán grew in real terms from 1995 to 2005 by 109%. The crops
that recorded the highest growth were grapefruit, blackberries, papaya, guava and
avocado, with an increase in value. In 1995, the avocado contributed 61% of the total
4
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value of the fruit production in the State, by the year 2005 it reached 72% (Sánchez,
2007).
Guava traders in Mexico City and Michoacán
By far the most important market for guava leaving Michoacán is Mexico City. They buy
from the following sources, in rough order rankings: (a) directly from guava producers,
obtaining the fruit directly with their own trucks or via transporters who just collect a
transport fee (b) from other wholesalers based in the main production areas of Michoacán
and other states; (c) from the field brokers (coyotes) who obtain the fruit either from
farmers or other small brokers; (d) from wholesalers who, on their way to Mexico City from
other production regions in the North of the country, detour to buy fruit in Michoacán; (f)
from other wholesalers.
The Michoacán traders sector is composed of: (a) local field brokers; (b) transporters (just
taking a transport fee) based in the zone and also in Mexico City; and (c) larger scale
wholesalers based in the zone and also in Mexico City (Hernandez et al., 2015).
Descriptive analysis of guava farmers
The regional stratification within Michoacán involves the two distinct guava growing areas,
at roughly similar distances from Mexico City: The Centre Region, around the municipality
of Taretan, and the East Region, near the city of Zitácuaro. Guava farmers differ somewhat
between the two regions with the East having higher yields and more labour-intensive
production. As the East embarked on the “guava boom” earlier, guava orchards in the East
are twice as old, and the farmers with twice the experience than those from the Centre.
The Boom in guava development has been driven by the farmers’ own investments rather
than public credit or subsidies. The purchase of guava land and planting of trees has been
mainly own-financed through the reinvestment of profits from previous crops and
remittances from migrants (Hernandez et al., 2015).
The average value of agricultural production per hectare
The distribution of the average value of agricultural production per hectare planted in the
area is located in different Rural Development Districts (RDD). It is observed that the Rural
Development Districts of Uruapan, Zamora and Pátzcuaro had an average value of the
production per hectare planted was higher than 30,000 pesos. The RDD of Apatzingán and
Zitácuaro showed average values per hectare planted between 10,000 and 20,000 pesos,
while the rest of the R.D.D registered average values lower than 10,000 pesos per hectare
(Sánchez, 2007).
The differences in the average value of the production per hectare planted in the different
RDD can be explained in part by the production orientation. In the RDD of Uruapan and
Pátzcuaro, fruit production and more precisely avocado production has a very high
contribution in the value of regional agricultural production and average income per
hectare (Sánchez, 2007).
Regarding Zitacuáro there are a variety of crops used and much of the economy depends
on this. The agricultural area planted and harvested according to the data from
Ayuntamiento de Zitácuaro (2015) on average is 11,633 ha planted.
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The agricultural production of the main crops is as follows:
• Corn grain: 7,390 ha planted, same as those that have been harvested with a
total of 17,072 tons.
• Wheat grain: 19 ha planted and harvested with a production of 53.9 t.
• Avocado: 1,239 ha planted of which 89.2% produced a harvest of 11,293 t.
• Strawberry: 37 ha planted, with a production of 648 t.
• Guava: 1,560 ha planted of which 99.4% produced a harvest of 28,364 t.
Agriculture is the main economic support of the municipality of Zitácuaro and benefits to
most of the population, the aforementioned agricultural products previously were mostly
exported so their production has increased over the years, at the same time causing the
need for land use in order to have a greater production capacity which causes the loss of
forest area of the municipality (Ayuntamiento de Zitácuaro, 2015).
Structure of the farms
Small holders comprise small plots of land from one up to 20 ha. (Sánchez, 2007).
Regional integration Supply centres (Central de Abastos) and urban systems
The set of states that make up the Central-West region have more defined mechanisms
than the rest of the country in the spatial articulation of food supply. They are found in
relation to its productive specialty, the level of communication and geographical location.
These elements define the region as a whole and as a typical transitional zone that
articulates, almost in the same magnitude of flows and two urban centres of national
hierarchy such as the cities of Mexico and Guadalajara.
Therefore, the five states that make up the region supply their own supply centres, to
the two most important cities: Mexico City and Guadalajara, as well as other important
cities scattered throughout the length of the country. Nevertheless, they also receive
shipments from the centre and Guadalajara in such a way that they establish the highest
commercial intensity.
In the case of lemon, grocers are not important producers, since they only have small
orchards whose production covers between 5 and 20% of the volumes co-commercialised
in their warehouses, nor do they interfere in productive processes, but they are dedicated
fundamentally to buying the product from intermediaries that operate in a specific place,
such as the Apatzingán roundabout in Michoacán. Michoacán is also known for supplying
avocado. The wholesalers are the largest hoarders in the state. They acquire the product
from farmers through purchase of their orchards and fruit already harvested (both on
farm), being also common that they send fruit to their warehouses to be sold for
commission (Bassols Batalla et al., 1994).

The case of Comalcalco, Tabasco
Geographic localisation
Part of the study lastly focuses on Comalcalco, which is one of the 17 municipalities of
Tabasco. The state of Tabasco is located in Southeast of Mexico, and has a coastline with
the Gulf of Mexico. Comalcalco is about 60 km northwest of Villahermosa which is the
capital of Tabasco.
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The municipality of Comalcalco represents 3.1% of the state’s surface (INEGI Comalcalco,
2000). From an economical point of view, Comalcalco is known to have very fertile soil and
large amounts of tropical products are grown (Rafael, 1973).

Communication routes
The conditions of the communication channels have a great impact on the final quality of
the fruit (Sánchez, 2007).
Communications are arteries through which are used to distribute even in the most needy
areas, the surplus products of the most privileged areas. With good communication
channels, the farmer has within its reach better markets and the consumer better supply
centres. Where there is a lack of means to get the agricultural products no progress is
possible because crops are limited to the strictly necessary for local consumption.
Tabasco’s development was largely slowed due to its isolation with the rest of the country,
as for the insufficiency and insecurity of its internal communications. In 1957, with the
construction of highway no.180, currently called: “ Matamoros-Puerto Juárez”, the
importance of the river network formed by Grijalva River and the Usumacinta, which was
the most complete and navigable in the country, with 575 km was reduced (Rafael, 1973).
Comalcalco can be reached by land; there is in the municipality 725 km of road (PeraltaGrappin, 2013). The closest city to this area is Cárdenas, which is 25 km away and
Villahermosa, the capital is approximately 70 km away. The existing communication
network allows permanent transit throughout the year, and connects the places production
with the consumption centres that are the states of: Campeche, Yucatan, Veracruz, Puebla
and Mexico (Rafael, 1973).
Climate
Tabasco has a hot tropical, humid-warm climate with abundant rains during the summer
and has an average annual temperature of 26.4ºC. Due to this climate many tropical fruits
can be grown. The most prized flora species that are used as crops are: cocoa, coconut,
pepper, orange, lemon, papaya, banana and mango (Peralta-Grappin, 2013).
Socio-demographics of the region
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In 2015, the total population of Tabasco was 2,395,272 million representing 1.26% of the
national territory of which 201,654 thousand were from Comalcalco. Tabasco ranks 20th
nationally due to its number of inhabitants of which 48.9% are men and 51.1% are women
(INEGI, 2016).
The total population found in poverty in 2010, represented 66.1%, 47.2% in moderate
poverty and 18.9% were in extreme poverty. The incidence of lack of access to food was
40.6% that is a population of 79,578 people.
An average of 48.8% of the population of 15 or more years has an incomplete basic
education, and 7.6% are illiterate. The population from 6 to 14 years old that do not attend
school is 4.3% (SEDESOL Comalcalco, 2010).
Socio-economic of the region
As aforementioned, fruit production in Mexico, as a generator of income ranks third in the
agricultural exports (Gutierrez-Samperio et al., 1993).
Concerning the economic activities of the region of Comalcalco, it is important to know the
main economic resources of the population, that allows the growth and the development,
to assure higher living standards. The secondary sector is the most important economic
structure of Tabasco. It represents 54.2% of the total employed population. It is followed
by the tertiary sector (43.8%) and primary sector (2%). The main agricultural products in
2009 were Yuca, cacao, banana, pineapple and pumpkin seeds (INEGI, 2016).
The municipality of Comalcalco is the main producer of cacao nationwide. In 2000, the
cultivation of this fruit represented 60% of the total hectares destined for agricultural use
in the municipality. In the municipality other products are grown such as sugar cane, corn,
beans, coconut and papaya. (Municipio de Comalcalco, 2019).

The cultivated area and the value of production
In the case of cacao, there are approximately 4,500 ha in production. it is very difficult to
make an evaluation. Many hectares have been rehabilitated due to many years of neglect.
Farmers provide little or no technical attention, getting therefore very low yields. (Rafael,
1973).
The fruit sector
Perennial fruit trees are grouped in third place, in order of economic importance, among
the cultivated species, with 3,570 ha. Altogether, equivalent to just 2.1% of the total area,
but with a value of $631,377.500.00, which constitutes 10.5% of the global value of
agricultural production. Citrus, mango and avocado stand out and are the ones that have
been planted in most well established orchards using improved varieties (Rubén, 1974).
The average value of agricultural production per hectare
Currently, perennial tropical crops are still exploited predominantly, since they are always
in their natural habitat, such as bananas, cacao, copra and others occupying 41.4% of the
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total cultivated area, with an annual value of $ 382’205,500.00 equivalent to 63.5% of the
total generated by the agricultural domain of the state (Rubén, 1974).
Regarding fruit trees, the surface currently covered by this type of exploitation is unknown,
given the dispersion of the species. The fruit production in the area for family consumption
is located in scattered and small tree plantations (Rafael, 1973).
The annual production of dispersed fruit species in the region, is as follows:
•
•
•
•
•
•
•
•
•
•
•
•
•

Mango (Mangifera indica) with 250 kg per tree
Sapote mamey (Calocarpum mammosum) with 350 fruit per tree
Chicozapote (Achras zapata) with 345 fruits per tree
Valencia orange (Citrus aurantium) with 320 fruits per tree
Grapefruit (Citrus grandis) with 280 fruits
Coconut pal (Cocus nucifera) with 90 nuts
Tamarind (Tamarindus indica) with 70 kg per tree
Avocado (persea americana) with 360 fruits
Pineapple (Ananas sativus) 15,530 plans per ha (1 fruit per plant)
Cashew (Anacardium occidentale) with 1500 fruits per tree
Chestnut (Artocarpus communis) unquantified fruiting
Tree of beard (Sahagunia mexicana) with 300 kg per tree
Sapote Sto. Domingo (Mammea americana) with 450 fruits

There is no organisation (cooperative or private companies) that sells in the region, except
for cacao, coconut and banana. Therefore, there are no transformation (processing) nor
conditioning of agricultural products.
Generally, marketing is done through intermediaries, and/or a nucleus of small merchants.
(Rafael, 1973).
Structure of the farms
Small holders comprise small plots of land from one to 5 ha (Rubén, 1974).
Regional integration Supply centres (Central de Abastos) and urban systems
Altogether, the southeast and the Yucatan peninsula are a typical case where nature and
intra-regional accessibility impose limits on food self-sufficiency. Those limits, along with
underdeveloped agriculture, causes a wide dependence on external food supplies, mainly
through the Central de Abastos of Mexico City. The state of Tabasco and the northern part
of Chiapas are considered part of the Yucatán peninsula (Bassols Batalla et al., 1994).
Despite the high dependence and its commercial subordination to Mexico City due to the
greater distance from other dominant centres to national level, this does not prevent the
southeast region from establishing diverse business ties. Not all wholesalers originate from
the region but come from other important commercial squares; hence they have great
commercial experience and mobilisation capacity that allows them to know regional
harvesting cycles, establishing contacts with producers (Bassols Batalla et al., 1994).
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Moreover, a good proportion of native wholesalers have warehouses in other supply centres
important in the country that serve as “collection centres”, but also as a way of placing
local surplus production abroad, for example citrus (Bassols Batalla et al., 1994).
Therefore, it constitutes a dependent region, but at the same time with the ability to impose
conditions on supplies and re-shipment of goods are difficult to find in other parts of the
country.
The supply structure in the southeast region has evolved and accelerated from the spatial
perspective and has a direct relationship with economic settlements. For example, the
rapid growth of some tourist spots especially Cancun, Quintana Roo, which makes up
independent supply, especially with Mexico City and abroad.in the same case, although
with some differences Villahermosa, Tabasco, whose oil boom exceeded regional
dimensions. These situations force them to seek direct relations with the centre and the
rest of the country (Bassols Batalla et al., 1994).
The city of Villahermosa is a political capital as well as the centre of operations of all
commercial and supply activity of the state; although in terms of spatial hierarchy appears
to be subordinated to Mérida. It does not necessarily carry out the bulk exchange with that
city. It currently consists of two sheds with 40 warehouses each. The first one is mainly
used to market fruit and vegetables and the second one for groceries (Bassols Batalla et
al., 1994).
The origin of the food products that arrive at this Central are from Guadalajara (15%),
Puebla (15%), Tabasco and neighbouring regions (30%) and Mexico city (40%). Hence, it
has a great space influence if only external supplies are considered. Nevertheless, the
Central could be classified as a monopole from the state of Puebla considering its strong
presence of grocers from that region (Bassols Batalla et al., 1994).
As in all the important cities in the southeast, Villahermosa has also been keeping an
important ground for modern supermarkets. Currently the ones that stand out are firms
like TUCASA, Chedraui, Bonanza and Gigante, which are located in areas of high or medium
income or intense pedestrian or vehicular traffic (Bassols Batalla et al., 1994).
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Appendix IV
Questionnaire for farmers
Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Questions
What is your name?
Gender?
What is you age?
Education level?
Are you the owner of the land?
How many hectares?
What are the fruits/vegetables you produce?
How much is your production (low and high season)?
When do you harvest (fruits/vegetables)?
Due to what reasons?
Is it a family business?
How many work the land?
Do women work?
If so, what do they do?
Do you have family that migrated to the USA?
Do you need more people to work with you?
Do you have a truck or car (means of transportation)?
Do you sell your product (locally, nationally or internationally?
If sold in the zone, do you go yourself to the market to sell your products?
Which method of transportation do you use?
Is your farm far from the market?
Would you be interested to sell to other markets?
Which ones?
Due to what reasons?
Do you think you obtain a reasonable price for your produce?
If no, why?
Do you package your fruit/vegetables?
If yes, which packaging do you use?
Do you classify your fruits/vegetables by size or colour, etc. ?
Are there packaging facilities?
If yes, do you use them?
If no, why?
Do you have a storage or refrigeration facility?
Who are your main buyers?
Do you use intermediaries?
Who determines the price?
Do you think you obtain a reasonable price for your produce?
If not, why?
Currently at what price do you sell your produce?
Do you sell everything?
If not, what do you do with the surplus?
What have you seen being done with the surplus?
What do you suggest as a solution to avoid loss?
Is there a processing facility you could sell your surplus to?
How much would you estimate your loss (farm level: kg)?
What are the main reasons?
Where do you get the seeds/trees?
Do you do some kind of processing?
Since when?
What kind of conservation techniques do you do?
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

Who does the processing?
What is your type of production?
Would you change?
If yes, why?
Do you renew your trees?
Do you prevent phytosanitary problems?
If yes, how?
Did you receive any training?
If yes, how and where?
Do you use fertilisers?
If so, which ones?
Did you receive any training?
How many times do you fertilise?
Where do you get them?
Are they expensive?
Do you belong to a cooperative?
If not, would you join one?
If no, why?
Do you have access to credits?
If yes, from whom?
How did you use them or how would you use them?
Do you have certifications?
If yes, which one?
Do they help you to obtain more money?
Do you obtain help from the government?
If yes, what?
Do you receive help to increase your production?
Do you know what to do and where to apply to receive help?
Do you work under contract?
Do you know who buys your produce?
How do you find them?
Do you have trust relationship with them?
Do you know other buyers?
Do they need other requirements for you to sell them your produce?
If yes, what?
Do you receive money to fulfil those requirements?
What kind of infrastructure is needed?
Do you think there is a need for a processing facility?
Would you do it yourself?
Would you leave your produce to be processed?
Would you prefer your fruits/vegetables be processed on the farm?
Do you accept return of goods?
If yes, what do you do?
Do you pay to be here?
Is it expensive?
What is your opinion (After showing MPU)?
Would you leave you fruits/vegetables to be processed (MPU)?
Would you be willing to cooperate with other people?
If so, why?
Would you sell or keep the processed goods?
Do you think that this is needed?
If so, why?
What disadvantages do you foresee?
What advantages do you foresee?
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Questionnaire for intermediaries
Question
number

Questions

1

What is your name?

2

Gender

3

How old are you?

4

What is your education level?

5

What is your mean of transportation?

6

From whom do you buy your fruits/vegetables?

7

Do you have a contract or agreement with them?

8

With how many producers do you work with?

9

Can you trust them?

10

How did you meet them?

11

Do you buy fruits/vegetables already packed?

12

Are they sorted (by size, colour, etc.)?

13

If not do you pack them yourself?

14

What type of packaging do you use to transport your fruits/vegetables?

15

How much do you pay your fruits/vegetables?

16

Do you lose fruits/vegetables during transportation (%)?

17

What are the causes of loss during transportation?

18

What have you seen in order to improve food loss during transportation?

19
20

What do you suggest to avoid food loss during transportation?
How much fruit do you lose when unpacking? /Is there loss during
unpacking?

21

Do you use a presentation system in your stall?

22

If yes, what kind?

23

What are the causes of loss during unpacking?

24

What are the barriers for direct transportation (producer --> consumer)?

25

How much fruit/vegetable do you lose during storage?

26

What are the reasons?

27

What type of treatment do you use in your storage?

28

Is there food loss during storage (%)?

29

What are the reasons?

30

What do you do with the unsold fruits/vegetables?

31

From whom do you buy your fruits/vegetables?

32
33

Who determines the price of the fruits/vegetables when buying them?
Do you think the producer (farmer) obtains a reasonable price for his
produce?

34

If not what would be the reason?

35

Who has the power during the price negotiation?

36

Would you work with a farmers cooperative?

37

If no, why?

38

What have you seen as opportunities in the market?

39

What have you seen as limitations?

40

What produce do you sell ?
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41

What other products do you sell?

42

What are the products that you sell the most?

43

In your opinion what are the products that are missing in the market?

44

Do you have a storage facility (or rent one)?

45

How many km do you do to be here? (travel distance)

46

Do you pay to be here?

47

Is it expensive?

48

Where does the fruit/vegetables come from?

49

Do you accept the return of merchandise?

50

If yes, what do you do to satisfy the client?

51

How about you, can you return the merchandise?
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Appendix V
Interview procedure
Introduction
•
•
•
•
•

Meet, greet and thank the expert for cooperating in the interview process and taking
time from their busy schedules
Ask permission from the expert for recording the interview (notes)
Inform the expert about the research aim, the approximated time duration of the
interview and the maintenance of confidentiality of their identities
Inform the expert about the different categories of the interview
Starting the interview with their consent

During the interview
•
•

Templated questionnaire helped in writing and abbreviating the answers given by
experts
If something was not understood the questions and their answers were repeated
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Appendix VI
Pre-harvest practices of farmer respondents
Pre-harvest factors have an influence both the condition of the crop at harvest and the
crop’s storage and nutritive potential. The post-harvest quality of fresh horticultural
produce distinctly depends upon the quality attained at the time of harvest. Many harvest
factors are known to affect storage quality, including stage of maturity when harvested;
climatic conditions such as temperatures; fertiliser type and application ate; disease and
insects; and pesticide application. The preharvest conditions exerting the most influence
on the post-harvest fruit quality is hard to determine as they interact during the growing
season and can change in degree of influence from year to year (El-Ramady et al., 2015).
These conditions will be discussed in this section.
Land, contract and farm size of the farmers
Small farms operating with family labour as opposed to hired labour, are motivated to work
towards the best possible end product (Marsh et al., 1996).
All the farmers were owners of the land of which two were part of a community or a network
of producers. The great majority of farms (93,3%) are run as family businesses. 80% of
farmers are not bound by any types of contracts, the ones who do have contracts have
them with either notaries (due to the land they rent out) or with relatives. There is only
one farmer that sometimes has a contract with McAllen or Canada.
Most growers who sign contracts with firms are “ large-scale” or “medium-scale” farmers,
with farms of 100-200 ha. Very few small-scale producers operate under such contracts,
although they constitute the vast majority of private property owners. The firms prefer to
deal with large producers in order to keep their transaction costs down. For example, the
cost of transporting technical advisers is less if the company deals with just a few producers
on nearby fields, than if they have to attend numerous small growers with fields dispersed
over extensive geographical areas (Echánove et al., 2005).
Their farm size is relatively small with around 3,6 ha on average. Two farmers in the sample
operate on more than 10 ha; and are even renting land (Table 4).
As previously mentioned the farmers from Michoacán have bigger plots of land which are
destined to mainly one type of fruit: Guava (monoculture). Mexico City and Tabasco have
a variety of fruits and vegetables with more than (3 products). In the case for Mexico City
this might be due to the fact that farmers go to market (and sell directly) They grow an
assortment in order to have a fuller shelf and have a wider variety of products to sell;
whereas in Tabasco, people have small plots and grow a bit of everything, the only
monoculture that was seen was of cacao and banana (from Tabasco). There is more focus
on the local products or products that can grow easily in their backyard in lower quantity
(sell at the market or on the side of the road).
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Type of grown produce and yield5
Table 4 regroups the type of produce the farmers grow, their yield, the time of harvest and
the reasons why they harvest at that moment in order to understand how they view
product maturity.
The farmers when asked more about their production became defensive, mistrusting and
reluctant. As aforementioned, farmers that sell in Mexico City have a wider assortment of
fruits and vegetables; except for one that is solely dedicated to blueberries (interviewee
4). The farmers from Tabasco also have a wide assortments of fruits and vegetables except
for one who is solely dedicated to papaya (interviewee 11). The farmers from Zitácuaro
are mainly dedicated in growing guava (Table 4).
Maturity at harvest is the most important factor that determines the post-harvest life and
quality such as appearance, texture, flavour, nutritive value of fruit-vegetables. Fruit
vegetables include two groups: immature fruit-vegetables (green bell pepper, cucumber,
eggplant; and mature fruit-vegetables (cantaloupe, tomato, red peppers). For the first
group the optimum quality is reached before full maturity and delayed harvesting results
in lower quality at harvest and faster deterioration rate after harvest. For the second
group, most of the fruits reach peak eating quality when fully ripened on the plant, and
with the exception of tomato and avocado, all are incapable of continuing their ripening
processes once removed from the plant. Fruits-vegetables picked at less than mature
stages are subject to greater mechanical damage and are of inferior flavour quality.
Overripe fruits are likely to become soft in texture soon after harvest (El-Ramady et al.,
2015).
The proper maturity of agricultural and horticultural commodities at harvesting is quite
important. The improper maturity stage can result in monetary losses and also affect the
post-harvest life. Fruit picked either pre-mature or too late, are more susceptible to postharvest physiological disorders and diseases than those picked at proper stage of maturity
(Maiti et al., 2018).
The harvesting is done by all the farmers when the produce is mature and 26,7% is done
prematurely (Table 4).
The stage of development at which a product is regarded as mature depends on its final
use. Fruits and vegetables are eaten at all stages of development. There are no general
rules when defining horticultural maturity. Research has been conducted in order to
establish maturity parameters for a whole range of specific horticultural products. The use
of maturity standards provides consumers with a minimum of quality assurance (ElRamady et al., 2015).
In Table 4 the fruits and vegetables have been divided as climacteric and non-climacteric
fruits. Fruits and vegetables may be characterised as either, depending on their respiratory
pattern. On one hand, non-climacteric fruits-vegetables ripen only while still attached to
the parent plant. Their eating quality suffers if they harvested before they are fully ripe
because their sugar and acid contents do not further increase. Their respiration rate
gradually declines during growth and after harvesting. The fruits are: lemons, onions,
5

Estimated yield
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blackberries, oranges, cacao, cucumber, etc. (Table 4). On the other hand, climacteric
fruit-vegetables can be harvested when mature but before the onset of ripening. These
fruits may undergo either natural or artificial ripening. The onset of ripening is accompanied
by a rapid rise in respiration rate. Once the respiration rate slows down as the fruit ripens
and develops good eating quality (El-Ramady et al., 2015). The fruits are: Guavas,
papayas, avocado, blueberries, tomatoes etc. (Table 4).
After classifying the fruits and vegetables, it can be understood how the farmers perceive
product maturity. Generally, the farmers understand maturity as being the stage when a
fruit is capable of further development or ripening when it is harvest and is ready for eating
or processing (El-Ramady et al., 2015). For instance interviewee 5 harvest his cherry
tomatoes when they are green (Table 4). Aforementioned, 26,7% of the farmers harvest
their fruits and vegetables pre-maturely. The main reason why the farmers harvest prematurely is due to economical purposes but they understand the maturation 6 of their fruits
and vegetables.
Interviewee 1: “ I cut the avocados when change colour and green due to money and
theft”; Interviewee 10: “ Because they are ready, and well for the mucilage (cacao) I take
harvest it prematurely because it has more mucilage for me to sell”.
It can be concluded that, the stage of development at which a product is regarded as
mature depends on its final use. Fruit and vegetable are eaten at all stages of development.
It is worth to mention that the most important fruits and vegetables maturity indices are
visual and physical (“they change colour”).

6

It is the development process by which the fruit attain maturity.
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Table 4 Type of produce, harvesting and estimated yield
Farmers

Fruits that can
ripen after
harvest
[Climacteric]

Fruits that do not
ripen after harvest
[Non-climacteric]

Harvested

Reasons

Mature and
premature

Cut avocado when
changes colour;
Due to money and
unsafety (“ant robbery”)

N.A

Mature

Because they are ready

800 kg/ week

Mature

Ready, he sells
Season 4 months (MayAugust)

Around 20t/ years

Production
(yield)

1
Avocado, peaches
and apples

2

Tomatoes

Salads, spinach, onions,
beetroot, carrots,
broccoli, cauliflower,
cucumbers, potatoes and
aromatic herbs

3
Blueberries
4

Blueberries, plums,
tomato’s and
cherries

Lemons, onions

Mature and
premature

Avocado, peaches,
pears, cherimoya
and figs

Loquat and lemons

Mature and
premature

5

6
7

Apples

Nopales and corn

Mature

Avocado and
chinín1

Cassava, pumpkin and
beans

Mature

Mango

Cacao, orange, chaya2
and chipilin3

Mature

Because it’s the season

Chinín, mango and
papaya

Cucumber, chili, lime,
cacao, beans and corn

Mature

Ready (we sow every 2
months)

8

9
10

Soursop and black
sapote
11
12
13
14
15

1
2
3

For them to endure
some before they
blossom and size; And
tomato’s cherries when
they are green
Preparation; On
Thursday/ Friday to be
sold on Sunday
No storage so we cut
what we sell at the
market
Ready to be harvested
Little by little according
to the season, when
ready

Papaya

Oranges and cacao

Mature and
premature

Corn

Mature

Because its ready, and
well for the mucilage I
take it and sell it,
premature because it
has more mucilage for
me to sell
When there are stripes
the fruit tells you it’s
ready to be cut

Mature

It’s what the market
wants

Mature

Because of the acidity

Guavas

Mature

Ready to be harvested

Guavas

Mature

Ready to be harvested

Guavas
Guavas

Blackberries

N.A

30 kg/ week of
each fruit
Not a lot
800 to 2’000 pesos
daily
Cacao 5 buckets
per month and rest
6-7 sacks per
season
A bit of everything
not a lot and not
only one thing
It’s unknown, we
never calculated it

Around 80 to 100t
in a lifespan
60t/ha in high
season; 40t/ha in
low season
4 buckets and 2
buckets
25 t/ha in high
season; 12-13t/ha
in low season
35-38 t/ha in high
season; 23-25 t/ha

Persea schiedeana, close relative to Persea Americana (avocado)
Cnidoscolus aconitifolius, commonly known as tree spinach
Crotalaria longirostrata, is a perennial legume (leafy vegetables)

The respondents that had a higher yield are the ones in Michoacán that either use
intermediaries or export their product. This is also seen in Tabasco with interviewee 11.
The diversity of fruits and vegetables is not linked with amount of land the farmers have.
The higher amount of land the lower the diversity is (monoculture).
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Loss at farm level
Most farmers do not know how much their loss is at farm level. There are only five out of
fifteen farmers that could give a slight estimation of their loss. It varies between 10-15%
(a ton) to 20%-50% loss depending on the weather conditions (rain or hail). Others have
around 20-60 kg or 50 kg per week. There are two farmers that categorically denied they
had any loss. The estimate is not very clear.
Most of the farmers (73,3%) remarked that their loss at farm level occurred before
harvesting, followed by after harvesting (20%) and 6,7% before and after harvesting.
The main reason why they considered the majority of the loss before harvesting is due to
the weather (hail), delicacy of their produce, due to lack of irrigation system, unsafety and
theft. As well as money, harvesting immature or over mature fruits due to economical
purposes. One of the farmers stated: “ Money, always the same: supplies are expensive;
the agriculture of this country and this region is very forgotten” (interviewee 11).
The reasons others considered after harvesting as where their loss occurs is due to lack of
commercial networks and infrastructure.
Therefore, it is difficult to estimate accurately how much loss there is at farm level. These
losses could be further monitored and tracked in order to have an accurate estimate.
Nevertheless, these losses can assume considerable economic importance. That is why,
these perishable goods need very careful handling at every stage so that deterioration of
produce is restricted as much as possible from the period between harvest and
consumption.

Field labour
The following table describes the farm labour (Table 5). There is an average of 6.22
regular/permanent workers. There are 73,3% of women, which are mostly employed for
harvesting, processing, packaging and merchandising purposes. Therefore, the women do
the non-mechanical labour, they do everything by hand. In terms of field labour, small
farmers make use of family labours, augmented during harvest periods, with, in some
cases as seen, hire labour.
Small farmers utilise household labour to make their own inputs as mentioned above, and
reduce the need for cash or credit. Organic certification alone does not include labour
standards, a fact that allows large producers who base production primarily upon wage
labour to make use of low-paid agricultural labour to reduce input costs (Tovar et al.,
2005).
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Table 5 Farm Labour
N· of
workers
Farmer
1

5

Employ
extraworkforce
(season)
-

Do
women
work?

What do they
do?

Migration
to the
USA?

Shortage
of people?

Reasons?

Yes

Processing and
administrative
work

No

Yes

Always
missing

2

6

-

No

No

No

-

3

20-30

Yes

Yes

Harvest,
selection and
packaging

No

No

-

4

Around
15

-

Yes (6)

Harvest and
pruning

Yes

Yes

When
harvest
starts only

5

1

Yes

No

-

No

Yes

Always
(insecurity)

6

3-4

-

Yes

Merchandising
and processing

No

Yes

-

7

3

-

Sometimes

Clean

No

No

-

8

4 to 5

-

Yes

They plant/
work the land

No

Yes

On the field

9

6

-

No

-

No

No

-

10

4 to 5

-

Yes

Processing

Yes

Yes

During
harvest

11

10

Yes

Yes

Packing

No

Yes

But
modernise it

12

4 to 6

-

Yes

Harvest and
cook

Yes

Yes

Always

13

2

-

Yes

Harvest

Yes

Maybe

-

14

4

-

Yes

Harvest and
sell

Yes

Maybe

-

15

5

-

Yes

Harvest

Yes

Yes

-

-

Migration
Many part of Mexico have been heavily impacted by migration to either other parts of the
country or to the United States. There is a well-known tendency for young men to migrate,
thus removing the most productive labourers from the villages (Marsh et al., 1996).
It is mostly seen that in Michoacán people migrate than the rest of the areas. One of the
farmers (interviewee 12) from Michoacán said: “due to lack of education a lot of youth
leaves to the United States or enters in the drug world”. This might be due to the fact that
in Mexico city there are more options and possibilities for farmers to market their produce.
The consumers that come to the farmers market they can afford or willing to pay for
healthier and local products (Garcia de la Cadena et al., 2017). However, it is still seen
that there are some family members from farmers in Mexico City that still migrate to the
United States.
There are 40% of farmers who have a family member that migrated to the United States
of America (Table 5); interviewee 12 stated that: “ the women needed to work as well,
because there aren’t a lot of men left due to migration.”
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Workforce (seasonal work)
There are 46,6% of the farmers that have a shortage of labour (Table 5). Some require
seasonal labour which arises during the harvest and others always need permanent
workers. There is one avocado farmer (interviewee 5) that even needs permanent security
on-farm due to robberies and unsafety. Another farmer suggested that the labour should
be mechanised he stated: “ But I think it needs to be mechanised, the usage of a backpack
to spray, better buy a tractor and not use herbicides and people and further intoxicating
the soil”.
It is seen throughout the different studied areas that there is the need of additional labour.
The farmers that have more land, as aforementioned are thinking one step further in
investing in operating costs of fruit and vegetable production or in purchasing a tractor
(mechanisation) and/or additional land.

Type of production
The farmers that were interviewed the majority (60%) were organic, 26,7% were
conventional and the rest have wild type of production.
The farmers that are organic wouldn’t change their type of production. Whilst the
conventional farmers would change their type of production, especially if the costs were
less and implied the same performance (interviewee 11).
The other reasons they would change type of production
improve their livelihoods by earning more money as
The ones that have a wild-type of production may
distrust/suspicious) due to their past and age (May et al.,

to organic would be in order to
well as using less chemicals.
consider the change (reason:
2019).

Certifications
In Mexico, there is a bimodal distribution of farm size in Mexican certified-organic
agriculture. There is a relationship between certification and farm size class, farm
characteristics and location. Not only does the separation into large and small farms hold,
but also geographic-North (large) versus South (small) - and crop type differentiations
hold as well.
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Table 6 Certifying agents in Mexico

1
2
3
4
5

Certifying agents
OCIA- Mexico
Certimex
Naturland
Quality Assurance International (QAI)
Bioagricert

10
11
12
13
14

6
7
8
9

OCIA International
IMO Control
Oregon Tilth Certified
Organic (OTCO)

15
16
17
18

Certifying agents
EKO
CADS
Demeter Bund
Aurora Certified organic
Internacional Certificacion Services
(ICS-FVO)
GOCA
BCS Oko Garantie
CCOF
Others

At present, nearly a quarter of a million hectares are certified by up to 17 organic
certification agencies, mostly foreign, operating in Mexico (Table 6) and a Mexican national
certifier (Certimex) that has been formed and accredited under the ISO guide 65 criteria
and is in process of becoming accredited under the US Department of Agriculture’s National
Organic Program. This rapid expansion of certification agencies and hectares under crop
shows the increasing importance of certified-organic production (from 8 to 17
certifiers). Growth in Mexican certified-organic came in two waves. Initially, activists from
consumer countries teamed with Mexican indigenous and peasant organisations to provide
products that were certified both organic and fair-trade. Indigenous peoples and peasant
farmers, neglected by green revolution-style (agrochemical-dependent) agricultural
development, were already utilizing organic production methods and possessed
sophisticated village-level land administration. Hence, certified-organic production could
easily be implemented. In the 1990s early southern Mexican entrants joined by a second
wave of mostly Northern-based organic producers. Within Mexico, the domestic
consumption of organic products has remained relatively small. Approximately 15% of
certified organic production is destined for internal markets and only 5% is sold as organic,
while the rest is sold with conventional products and without the associated price premium.
The primary reasons for this are low levels of consumer knowledge, the corresponding
difficulty of consumer willingness to pay premium prices and inconsistent supply. Despite
this, organic products are sold through increasingly diverse channels including open air
markets, organic specialty stores and franchises and small-producer cooperative ventures.
Mexico’s organic sector remains reliant on foreign markets (Tovar et al., 2005).
More recently, the Participatory Guarantee Systems (PGS), or participatory certification
has become an alternative scheme of certification for small-scale farmers; although the
scheme has the limitation to export it is useful to promote production and consumption
across the country at a local level (Juarez Hernandez et al., 2009).
Farm maintenance and farming practices
Large producers rely on conventional mechanical technologies, but combine them with
organic production techniques, such as shade screening for pest control, use of plastic
barriers and active biological research to increase yield and reduce costs.
Large producers replace agrochemicals with organic inputs, such as compost, green
manure, liquid compost preparations, composite nutritional powders, commercial organic
inputs made of natural plant ingredients (garlic, epazote, oregano, chili, etc.) and mineral
additive (calcium, silver and copper sulphate). The bulk of seed is imported.
Small producers, however engage in “process-organic” agriculture, using family labour to
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produce their own inputs, with knowledge of local soil and climate conditions, nurture
beneficial insects and green manures. Technologically, smallholders use mostly nonmechanised methods and rely heavily on indigenous horticultural technologies such as
composting, plant-based pest control and intercropping (Tovar et al., 2005). For example
Maximina (interviewee 6) said that: “she preserves the birds instead of killing them.”
The differences previously mentioned also point out a disparity between the organisation
of available labour and capital between small producers (Tovar et al., 2005).
Seeds
Most farmers reuse the seeds from previous harvests either by doing their own seedbed
or plantlets. For example, for the nopal one can take out a pad and it will regrow. There
are three out of fifteen farmers that buy their seeds or plantlets either with certified organic
companies or to local nurseries. One of the farmers that buys from a local nursery makes
the plants go through a detoxifying process before planting them considering pesticides
and fertilisers have been used. One out of the fifteen farmers is given the seeds, it is
unknown from whom she receives them. Three out of fifteen farmers have wild trees.
Only large producers have recourse to technical assistance and can afford such activities
as direct imports of seeds and seedlings (Marsh et al., 1996).
Renewal of trees
There are 60% of the farmers that renew their trees. The reasons for which they do it is
either when they have a plague and dry out, because the plant did it’s lifespan. The others
do not renew their trees considering they just did.
Small holder farmers engaged in cultivation of fruit trees can face particularly complex
challenges related to maintaining productivity and their associated livelihoods. Tree crops
are long-term assets that decline in productivity over time and require on-going
maintenance and periodic renewal in order to maintain yields. Trees can also be affected
by diseases and epidemics can later on need large-scale replanting. Such maintenance and
renewal requires material and upfront investments that can be followed by a period of
reduced or no income (Initiative, Dalberg, 2015).
Prevention
The vast majority of the farmers do phytosanitary prevention to their plants. The rest
(20%) do not. The vast majority fumigate, monitor or control, others use
vermicompost/homeopathy and own mixtures (chili and garlic). They control the plagues
in order for them not to propagate and take preventive measures by using products such
as fungicides. One farmer uses powdered methyl. There are two farmers that prune their
trees in order to rescue them and others as sanitary maintenance.
Most of the farmers received training (66,7%). There are two farmers that studied
agronomy the rest of the farmers either taught themselves or a relative did (usually
grandparents). Some farmers followed governmental or agricultural companies training as
well as students in agronomy come to some of the farms to teach them irrigation or pruning
methods. One of the farmers hired an agronomist and biologist as a support. Nevertheless,
there seems to be no follow-up of the training, especially for those who have certifications.
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Fertilisation
In Mexico the control of pests and diseases such as fruit flies has been tackled by means
of chemical products. This causes a reliance in the use of agrochemicals, which comes with
health and ecological impacts. A great number of farmers have limited knowledge of the
regulations and lack training in the proper handling of conventional as well as alternative
products (Pérez-Olvera et al., 2011).
The majority of the farmers (60%) that use fertilisers. The ones that use fertilisers are
either compost (leaves and branches), manure (bat, chicken and cow manure) and
vermicompost.
Four out of fifteen farmers didn’t know what kind of fertilisers they were using, they were
given by the government. Some use formulas or different types of formulas according to
the type of produce. There were two farmers that were able to cite which types of fertilisers
they used; one uses: Triple 17, Urea (N), Potassium Nitrate and Maptecnico 18460, the
other uses Ammonium Sulphate and Calcium.
There was one farmer that was told to use fertilisers by SAGARPA in order to increase
production but declined due to the fact she considered them as poison for her and for her
land.
A bit less than half of the farmers received training on fertilisers. The types of training they
consider are either engineers or students coming to their farm once (without any followup), through experience and talks amongst themselves. No concrete training on fertilisers.
The times they fertilise vary from minimum one time per year to maximum four times a
year. One of the farmers does it three times in a week. Others do it when they are given
by SAGARPA or other agricultural institutions and have fertilisers. There is one farmer that
is supposedly organic and uses chemical fertilisers.
When asked about where they procured themselves with their fertilisers the answers
varied. Some get them at the veterinary, from the field, the municipality, the government
and agricultural shops. Others get them from friends, from a supplier (Mexican company
seaweeds), from their farm or on-site. The rest either make it themselves and/or are given
the fertilisers.
When asked if the fertilisers were expensive most responded negatively. The reason they
do not consider them expensive is that they exchange products for manure, or compared
to traditional (chemical) formulas they might be a bit more expensive but they use less of
it. One farmer considers them as normally priced.
The rest of the farmers that do consider them expensive is they cannot afford them and
that during each Presidency the prices change.
There is a failure to comply with minimum food safety standards which may lead to food
loss. There is an ample amount of factors which can lead to food being unsafe, such as
contaminated water, unsafe use of pesticides and naturally occurring toxins in the food
itself (Gustavsson et al., 2011). Technical assistance for small producers cost more. The
cost of monitoring for pesticide violations, many of the cases produce do not pass pesticide
regulations. The difficulty of controlling the use of chemicals approved for the Mexican
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market and not for the rest of the markets is hard for small producers to follow. Moreover
providing pest management assistance to many small producers individually is high and
limit ability to pay for this service.
For example, the guava tree in Mexico has historically been considered to be a rustic plant
that does not require much care to bring it to production. Nevertheless, this fruit has shown
that when it is grown for commercial purposes, it is necessary to implement a systematic
and comprehensive management system that makes this activity more profitable and
competitive (Santos et al., 2019).
Farm cooperative
The dimensions of organisation and partnership can help connect individuals and
institutions working on similar issues, improving access to information and knowledge and
allowing access to improved methods and tools. Attitudes change from competition to
collaboration, because the joint work promoted the ability to meet their needs and receive
additional funding (Dutrénit et al., 2016).
The majority of farmers (66,7%) do not belong to a cooperative. The farmers that do not
belong to a cooperative are not certain whether or not they would join one or not.
The reasons are mostly due to mistrust in others, if there is something they can benefit
from and disorganisation.
Nevertheless, there are scale advantages in fresh fruit and vegetable production, as larger
producers (or groups of producers) can often negotiate better prices or can be in the
market for more days of the year, therefore reducing their vulnerability to price fluctuations
(Marsh et al., 1996).
Economical support (financing)
The problem of financing for the small producer is crucial. The capacity of small farmers to
finance infrastructure and to find the working capital to buy raw materials and to hold out
over long payment periods as well as to hold on when fruit is rejected by the buyer which
are fundamental conditions for a small producer to participate in the new economy. The
small farmer works in very short term, and without funding he cannot reduce his reliance
on the traditional intermediary that pays low farmgate prices but pays on the spot
(Schwentesius et al., 2002).
Credits
As a result of the higher costs involved in growing fruits and vegetables, access to credit
is often essential. Yet, in Mexico today sources of credit for small farmers are extremely
limited. Due to collateral requirements and some are reluctant to lend to the agricultural
sector (Marsh et al., 1996).
The vast majority (66,7%) of the farmers interviewed do not have access to credits. One
of the reasons might be due to their education level and they don't know how to get access
to credits. There might be a lack of support from the government. They don’t have the
adequate paperwork and usually banks do not consider farmers as good candidates for
loans.
One of the farmers stated that he didn’t receive any help nor support and had to get a
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second employment with Pemex (Mexican petroleum company) and paid everything from
his own pocket (interviewee 11). Another farmer said that he needed to corroborate
everything and that even so there were no guarantees (interviewee 12).
Government support
The government has cut back agricultural research and is out of reach. SAGARPA no longer
provides extension services, except for special programs. Their main contact with small
farmers in recent years has been through processing and distribution of PROCAMPO 7
payments. Some efforts have been made to reduce large deficit in fruit and vegetable crops
through auxiliary training by experts. In general, these experts are quickly absorbed due
to high solicitation or become farmers themselves. Hence few are available to help small
producers (Marsh et al., 1996).
The farmers that are able to obtain a credit were offered by the government (SAGARPA).
There was one out of the fifteen that are able to obtain a credit at individual level.
They would invest the credit in either workforce, processing machinery, material in order
to increase production and infrastructure.
Certifications
The vast majority of the farmers (66,7%) do not have a certification. The farmers from
Mexico City are the ones that do have certifications. They have organic certifications.
They have different organic types of certifications:
1.
2.
3.
4.
5.
6.
7.
8.

Participatory
Governmental SEDAL
Bioagricert
Certimex Organico
SAGARPA Mexico
Mexico-GAP
Global Gaps
Senasica-oco-20-002

One of the farmers (interviewee 1) mentioned that CERTIMEX certification was very
expensive at least 20’000 Mexican pesos. It is interesting to note that there are around 18
organic certification organisations active in Mexico. The branch of the Organic Crop
Improvement Association (OCIA) out of Nebraska is the top certifier, certifying a third of
Mexico’s organic land and some 140 farms or groups. A Mexican organisation, Certimex,
is next largest, followed by Naturland (Germany), Quality Assurance International (San
Diego), Bioagrocoop (Italy), IMO Control (Switzerland), Oregon Tilth, EKO (Netherlands),
Demeter Germany and USA (Lernoud et al., 2008).
The ones that do have the certification all agree that they help them earn more income.
One of the reasons suggested by one of the farmers is that it gives a sense of trust to the
consumer (between them and the consumer). The ones that don't have a certification also
know that having a certain certification procures them a better livelihood.
Farmland subsidy to small farmers to ostensibly provide income support to relatively
poor households
7
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Support from the government
The majority (60%) of the farmers do not obtain any help from the government. The ones
that do receive help from the government receive credits and farming materials (fertilisers,
seeds and supplies), some are still waiting. One of the farmers stated:”Procampo, but
takes away a lot of time more than it helps” (interviewee 12).
The broad majority of the farmers (73,3%) do not receive any help in order to increase
their production. One of the farmers said that there are programs in order to help you
increase your production. He also received help for a rain deposit (interviewee 2). Another
farmer received help through the secretary of government (interviewee 12).
A bit less than majority of farmers (40%) do not know how or where to apply in order to
receive help. This may be due to the education level considering the fact that the more
educated farmers do know where to apply in order to get help. Whereas the ones that
don’t have the lowest level of education.
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Appendix VII
Historical context of wholesale trade in Mexico
In 1984 the Mexican Federal Government established by decree the National System for
Supply (SNA), which aimed to promote the integration, management and modernization
of the commercial process of food products for general consumption in its phases of
collection, conditioning, industrialisation, storage, transportation, distribution and
marketing. Its aims were also to increase the availability of food, improve the quality of
products, increase the income and purchasing power of the consumers, procure the roots
of the producers to their original place, rationalise the distribution of food in the national
territory and restructure and modernise the channels of commercialisation. However, its
objectives were only normative, as is the state commercialisation company. In the supply
scheme it has been left to the free play of market forces, including the opening prior to the
implementation of the Free Trade Agreement from North America (Bassols Batalla et al.,
1994).
Subsequently, in the 1990s the Mexican Federal government abandoned the role of
governing body, due to the fact that the regulatory and operational aspects of the SNA
were losing application and relevance. Simultaneously, the acceleration of the process of
globalisation determined the need to transform and reduce government participation in the
economy. The infrastructure created by the SNA serves all states, except Tlaxcala. Some
entities have more than three wholesale points of commerce, which includes Wholesale
markets and Centrales de Abastos - such as Veracruz, Baja California, Chihuahua,
Durango, Guanajuato, Jalisco, Mexico and Michoacán (Bassols Batalla et al., 1994).
According to a recent study, it is estimated that between 60 and 80% of the production of
fruits and vegetables consumed in the country passes through Central de Abastos. It is
important to highlight that the Centrales de Abastos are the source of supply for perishable
products of the retail channels (Bassols Batalla et al., 1994).
Mexican families spend on average 36% of their income on food and beverages and 17,6%
is spent on fruits and vegetables (4,3% and 13,3% respectively) (Schwentesius et al.,
2002).
There are 5 main retail channels, the first two going back to thousands of years. There are
open-air, public markets, mobile markets (tianguis) small traditional shops and specialised
fruit and vegetable shops.
Public markets are generally in city centres and managed by city governments, the vendors
sell from small stalls.
Mobile markets (tianguis) change location from day to day, communities and city
neighbourhoods typically have a day of the week (“plaza market days”) when the tianguis
take place and sells a variety of products similar to that of the supermarkets, but usually
of lower quality and at negotiable prices.
Small traditional shops sell a limited line of products, the types and quality depends on the
incomes and tastes of the neighbours in which they are located in. These shops are highly
adaptable to changing tastes and sell some of their products on credit.
Specialised shops (such as for fruits and vegetable) have little importance in Mexico as
consumers prefer to buy perishables from traditional retailing sector, in particular in public
markets, tianguis, and small traditional shops, including supermarkets and modern
convenience stores (Schwentesius et al., 2002).
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Marketing chain in Mexico
The food supply in Mexico, although it is functional to the needs presented by the different
significant regional concentrations of population, faces problems of the most diverse
hierarchy, whose genesis is situated beyond the sale. Supply problems necessarily involve
the entire marketing chain and vary in relation to the nature of each link.
Storage attempts to overcome adverse factors of technical nature and inadequacies in
capacity that sometimes force precipitous sales contribute to losses, hinder distribution
and their adverse effects are felt mainly on small producers. The transport has an
insufficient number of specialised units. In addition, its speculative monopolistic structure
harms consumers, given its high contribution to the final price of products.
Retail sales have specific marketing channels that are shaped according to the interurban
geographical distribution of the population. This leads to the existence of a commercial
channel for higher income strata (mainly self-service) and another for lower income strata
(public stores, public markets, tianguis, among others). Although they are subject to
control by greater wholesalers, who condition the behaviour of the whole system. Some of
them can even dominate certain links that operate backwards in the chain. This is the case
in the production of fruits and vegetables, where they usually provide the producers with
technical assistance and credits, but not that of certain channels such as storage and
transport, where the control takes place via volume management and price imposition.
The aforementioned problems come together in the design of a food marketing system
aimed at satisfying the food needs of the urban population, predominantly in the
Metropolitan Area of Mexico City and the other major cities that follow in importance.
Practically all of the supply infrastructure is located in large cities hence the concentrated
nature of the system, which in some cases, combined with problems of dispersion and
accessibility leaves regions in rural areas unprotected where they face the challenge of
importing food from major cities that are often produced in the concerned region or they
remain unsupplied (Bassols Batalla et al., 1994).
All the above mentioned explains the almost unlimited growth in the number of self-service
stores within the main cities, even beyond local demands and generating a saturation of
supply. The constant appearance of new forms of market, the rapid development of new
technology sales, the design of organisational and internal security strategies, the
absorption of local firms by international chains and their reproduction and expansion in
all the cities of the country and in their intra-urban spaces, beyond the separation of
consumers by income levels, are some of the main characteristics of the current supply
pattern (Torres Torres, 2011).

Structural and spatial features of the food supply in Mexico
Structural feature of the supply
The food supply system in Mexico is structured according to the concentration of
consumption of the population that is settled in the main and emerging urban centres. One
important feature is that it leaves the rural population unprotected in terms of prices and
quality of the offer. In addition, it is inscribed as a market economy, meaning the system
is unable to escape from price distortions caused by an unequal territorial distribution of
income that leads to the physical concentration of merchandise. This merchandise is
therefore expensive for the city consumers, but even more so for the rural population that
pays a double cost before the re-expedition of products as an expression of the system
concentration (Bassols Batalla et al., 1994).
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The system integrates excessive intermediation stages between the production and the
final consumer. Detailed studies indicate that in the case of some fruits and vegetables,
there are eleven different mechanisms of distribution and up to twelve stages of travel
before reaching the final consumer. The vast majority of the marketing margins are
observed in the wholesale, even though there are only three stages of intermediation
required. Intermediarism is a strategic factor present in the supply system in Mexico. One
of the causes of its origin is the great atomisation of the consuming population in the
national territory, added to the concentration of the food processing industry and the
distribution of groceries in the large cities, particularly towards Mexico City. This structure
also contributes to the price setting of the merchandise and up to 50% of the market
margin is made through these intermediation stages(Bassols Batalla et al., 1994).
Regarding the stakeholders, their functional insertion into the current supply system is
that, at national level, the traditional wholesalers persist, responding to the characteristics
of the rural markets and the operative structures of retail merchants. The traditional
wholesaler is an inter-dealer who has great buyer capacity in atomised rural markets and
also as an oligopolistic seller, meaning that a small number of large sellers specialise in
one or a few products and supply other smaller wholesalers, as well as other places in
small cities. In fact, they induce regional criteria of production, stockpiling and marketing,
adapted to the needs of the large urban centres of consumption (Bassols Batalla et al.,
1994).
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Appendix VIII
Current issues in fruit and vegetable sector in Mexico
Fruit production has not increased in volume nor value in the past years due to numerous
reasons. Firstly, due to a lack of quality control, insufficient knowledge and inadequate
infrastructure, a lot of vegetables are lost. Secondly, because of loss of income the
smallholders are oppressed by the middleman. Thirdly, there is lack of processing, outlet
channels and human behaviour. Lastly, farmers have been searching for alternative ways
to differentiate themselves and try to penetrate and seek for different markets (GutierrezSamperio et al., 1993). These issues will be described in details in the section below.

1.Lack of quality control, knowledge and infrastructure
In Mexico the control of pests and diseases such as fruit flies has been tackled by means
of chemical products. This has caused reliance in the use of agrochemicals, which comes
with health and ecological impacts. It must be underlined that a great number of farmers
have limited knowledge of the regulations and lack training in the proper handling of
conventional as well as alternative products (Pérez-Olvera et al., 2011).
There is a failure to comply with minimum food safety standards, which in the end may
cause food loss. A gamut of factors can lead to food being unsafe, such as contaminated
water, unsafe use of pesticides and naturally occurring toxins in the food itself (Gustavsson
et al., 2011). This does not imply that agrochemicals are useless or completely harmful
but calls upon better control and management of their use. (Caravalho, 2006).
Poor quality produce and high levels of pre- and postharvest losses occur primarily due to
lack of knowledge and skill in harvesting. Improper field managing, mechanical damage
and spillage during harvest operation (threshing or fruit picking) can influence the quality
loss (Rolle, 2006). On one hand, fruit that is harvested prematurely incurs a loss in
nutritional and economical value. On the other hand, fruits that are harvested at an over
mature stage are more inclined to mechanical damage such as bruising, water loss and
decay. This has a direct effect on the appearance quality standards of the produce such as
size, shape, weight and may be rejected by markets or supermarkets (Gustavsson et al.,
2011).
Postharvest handling can also influence the quality loss due to inadequate fruit packing
and packaging. This has an impact during transportation and can further cause bruising,
cutting, breaking, and other damages to the fresh fruit, especially if the road infrastructure
is not paved (Parfitt et al., 2010).
Small-scale Mexican fruit producers that are far from the markets lack trucks of sufficient
size to transport their goods to wholesale markets. There are no cooperatives nor central
points that help them assemble and transport their produce to markets and other
distribution channels. They might also individually lack the volume to justify the trip to the
market as well as the purchase of a truck. This transportation barrier gives rise to further
control positions of market intermediaries, which can have an impact on the revenue of
the farmers (Marsh et al., 1996). Not only is there a lack of infrastructure for transportation
but also for storage, cooling and processing. Fruits are highly perishable goods and can be
spoilt in hot climates. Poor storage conditions, unhygienic handling and lack of adequate
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temperature control can cause unsafe food. During the marketing stage fruit can be
handled poorly due to unsuitable storage and poor sales conditions. Markets can be
unsanitary and lacking cooling equipment resulting in further quality deterioration
(Sivakumar et al., 2010).
Moreover, small scale Mexican producers have no experience on how markets actually
function, and they do not acknowledge quality differentiation nor attractive presentation.
This might be due to the fact that they produce in small volumes and do not see the need
to differentiate their produce by size, maturity nor quality. The perception of their products
are seen as low quality due to inadequate marketing and insufficient knowledge about
market opportunities. This is a big disadvantage to the ever increasing competition from
US and Chilean imports. Small producers will have difficulties in playing a part in this
evolving system unless they have proper market intelligence and organizing themselves
by creating marketing cooperatives to appropriate distributing partners (Marsh et al.,
1996). Therefore, there is a lack of knowledge and quality control throughout the whole
supply chain, starting from pre-harvest practices till market opportunities.

2.Loss of income and the oppression of the middleman
Livelihood is defined as “people’s capacity to generate and maintain their means of living,
enhance their well-being and that of future generations. These capacities are contingent
upon the availability and accessibility of options which are ecological, economic and political
and which are predicated on equity, ownership of resources and participatory decision
making” (Titi et al., 1994).
In developing countries, such as Mexico, the majority of families’ livelihoods depend on
agriculture (Mizitacuaro, 2006). A large proportion of the small and marginal farmers gain
their income through production on small pieces of land.
As mentioned previously in Appendix VI (structural feature of supply), smallholders have
to go through intermediaries in order to sell their products. The profitability of these
intermediaries varies greatly due to the perishability of the goods as well as market price
fluctuations. In addition, small producers have the disadvantage because there is no quality
differentiation of their produce. Normally the agreement is to pay the price for the worst
produce in the bunch. Resulting in a loss of revenue and intermediaries capture this
revenue through their own grading and selecting efforts (Marsh et al., 1996).
Some producers have started to practice organic farming due to the economic need more
than for sustainability reasons. Nowadays, it is cheaper for farmers to convert to more
sustainable practices, than using chemical fertilisers. Some farmers also receive more
income for their produce because of the organic label but this is not the case for all farmers.
Small holders have been searching for alternatives and ways to transform their products
and giving them added value without success due to lack of funding and resources
(Cambiodemichoacan, 2013). This is the case for the state of Michoacán, where some
organic producers have gathered to form an association: Consejo Estatal de Productores
Agroecológicos de Michoacán (CEPAM). It was created in order to access grants and credits
to finance projects and obtain better prices for their products. The association is composed
of 50 members and their main objective is to grow, in order to represent more small
farmers. Although they produce a higher quality product, the problem remains the same,
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they haven’t been able to obtain a better price for their products. On some occasions, they
are even given lower prices for their products compared to conventional producers.
There is further deterioration of agricultural activity and farmers’ livelihoods as subsidies
and support are withdrawn or not available. This may put more pressure on the rural and
urban labour markets and might lead to an increased migration (Appendini et al., 1994).

3.Lack of processing, outlet channels and human behaviour
Lack of organised production-processing linkages, processing facilities and infrastructure
can cause high food losses. Part of the problem derives from the seasonality of production
and the cost of investment in processing facilities that will not be used year-round
(Gustavsson et al., 2011).
Agri-food systems are complicated, combining both human and biological factors that link
together diverse people, places and processes through a plurality of product flows and
intermediaries. The development of an innovative processing technology at territorial level
relies on the existence of a diversity of initiatives and actors, thus on the structuration of
networks of relations between them, but also on the appropriate governance (Lamine et
al., 2012). There is a major gap and need to come up with innovative solutions in order to
create more opportunities for farmers and consumers. The main issue is that developing
agro-processing enterprises is almost prohibitive cost-wise to smallholder farmers. The
development of the agro-processing sector is hampered in food technology and equipment
design because most is imported and over-sized. Not only, the technologies are highly
expensive but there is also an absence of knowledge about quality standards making it
difficult for smallholders to produce competitive products. At first glance, this can be
explained by the fact that smallholders farms cannot compete with the agribusiness world
which masters technology, holds control over capital resources and can hedge at world
level between the costs of the other factors, land and labour. This implies that the only
path to competitiveness in a globalised food market goes through the availability of
production factors at the lowest possible cost level. Nevertheless, the current crisis of the
physical productivity-biased model in developed countries could pave a way for a more
environment-friendly agriculture and more forced on typical and quality products (RequierDesjardins et al., 2003).
The environment of the organisation which refers to the social, political, economic and
technological circumstances are affected by decision making. Quality behaviour is defined
as: “how people act on quality related issues” (Luning et al., 2009). Human behaviour is
dependent on human dynamics as well as administrative conditions and can influence these
dynamics. Hence decision making on food quality is affected by the organisation, via
interest and power. For example, social ethics provides a set of rules that define right or
wrong behaviour, while the firm’s direct environment (stakeholders) has a direct influence
on decision making. According to the power position these interests contribute to the
judgement of the decision for food quality (Luning et al., 2009).
Physico-chemical properties of products of consumption are the result of a complex food
production chain where various technological conditions and many quality decisions
contribute to the final quality of the product. Linkages are necessary in the food production
system in order to manage and obtain a higher food quality. Therefore, linkages and
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transparency are necessary between producers, processors and markets in order to create
opportunities, but these linkages are close to non-existent or limited(Luning et al., 2009).
Processing can offer a large extent for conversion of farm produce to consumer
commodities. Processing transforms raw food ingredients in other forms and in doing so it
can be used to extend the shelf-life, improve quality and ease transportation challenges.
In addition, processing can reduce wastage, resulting in value addition and higher income
because processed commodities have a wider market (Requier-Desjardins et al., 2003).
Processing technologies can be used to prepare safe, and nutrient-dense foods. Employing
novel technologies, might help preserve or improve the overall quality of the raw material
as well as maintain or enhance the nutritional and physiological performance of the end
product (Korhonen, 2002). More specifically for fruit processing, especially tropical and
subtropical fruits it is of paramount importance that the processing methods not only
preserve the nutritional and sensorial quality but also the bioactivity of the constituents
present in these fruits (Rawson et al., 2011).
The application of novel processing techniques require fewer resources than conventional
techniques and improve the utilization of raw materials (by-products) than conventional
techniques. They are important issues for energy, water and waste management. The
usage of these technologies may potentially reduce energy consumption as well as improve
sustainability of production while maintaining food quality (Toepfl et al., 2007).
Processing could be an option that may give added value to the farming communities. It
may be important to the smallholder farmers that can complement their income and reduce
their fruit losses. These fruits that normally go to waste can be processed and reach other
and new markets.
Farmers and rural actors form part of a continuous process, which consists of restructuring
their role in rural areas. Their jobs are redefined by the changing conditions and different
relations are created amongst farmers and rural entrepreneurs (Knickel et al., 2009).
Those changing conditions under which farmers work are rapidly changing. There are
developments in markets, in agricultural policy and in society (Beldman, 2014). There is
a need for integrated perspectives which could improve the understanding between
technological and economic change, social and environmental contexts in which it occurs.
Therefore, it is important to understand and raise the question of whether or not
technological innovation can respond to both farmers, societal problems and rural
development.

4.Market opportunities and obstacles
High value agricultural products such as processed foods, offer interesting market
opportunities and benefit from several advantages, including year-round demand in
developed markets as well as from developing countries (UNCTAD, 2014).
Nevertheless there is an obstacle to the origin of the chain in Mexico, small producers, who
manage the 75% of production units, have difficulties to target the market. This is due to
the disaggregation into small units, lack of entrepreneurial skills including negotiation and
the lack of information for decision making, the little added value and irregular product
quality, a little adaptable methods, and aversion to change, as well as the absence of
incentives and training that allow change. Lack of capacity association between producers
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is exacerbated due to the low culture of cooperation, diversity of interests and a large
atomised land tenure. The large-scale producer of large companies uses advanced
aggregation and value generation techniques and its own distribution channels. Moreover,
the lack of storage infrastructure and services as well as transportation makes transaction
costs high. The transportation system is mostly based on a “man-truck” structure, which
is highly inefficient. Lack of basic storage and transportation infrastructure makes the
logistics chain deficient. The high costs transaction means that in many cases the price of
products that are given by the inefficiency of the logistics (Langelaan et al., 2015).
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