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MANAGEMENT SUMMARY
Rice production in Colombia is considered as an important agricultural activity which is
fundamental in terms of national food security. Nowadays, there is an intense debate
regarding the possible implications of the implementation of Free Trade Agreements
(FTAs) on the Colombian agricultural production. Taking this into account, the research
objective of the project is to identify the scenarios for the future of the Colombian rice
sector and the strategic options considered by its major organizational stakeholders by
making an assessment of the sectorial competitiveness considering the possible
implications of international FTAs.
The research is structured in two different stages: literature research and empirical
research. In the first case, the outcome of the activities provides a solid background of
theories and literature required to enhance the understanding of the research topic. The
theories considered include competitiveness, scenario planning and value chain. In
terms of literature, the historical performance of the Colombian rice sector and the
currrent situation of Colombia in terms of foreign trade are reviewed. The second stage
of the research includes an assessment of the current level of competitiveness of the rice
sector by means of comparing indicators of competitive performance and competitive
potential. For the purpose of this research, competitiveness assessment was focused on
evaluating some accounting methods like costs of production and land productivity
since they provide a good basis for comparing the performance and competitive
advantage of the Colombian rice sector at an international basis. Subsequently, a
description of the different stakehoders within the value chain is presented followed by
the definition of three different scenarios for the sector considering the potential
implications of the implementation of international free trade agreements. Finally, the
performance of the main strategies considered by the major organizational stakeholders
of the sector is calculated by means of developing a Multi Criteria Decision Analysis
(MCDA) model, integrating the implications of each of the three scenarios defined.
Rice production in Colombia is carried out in three predominant regions: Eastern plains,
North Coast and Central Region. Furthermore, there are two different production
systems in the country characterized by the presence or absence in the usage of
machinery in the productive activities. They are referred as manual and mechanized
production systems. Based on the results, it is possible to notice a big gap in terms of
area harvested, volumes of production and yields between both production systems. In
terms of commercialization, the Colombian rice sector is nowadays characterized by
imports rather than exports of rice. There is also an irregular pattern due to variable
conditions between internal production (supply) and national consumption (demand). In
order to protect national rice production, the sector is nowadays benefited from a high
degree of tariff protection that is imposed to rice imports, avoiding a reduction in the
price received by local farmers due to international competence.
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In terms of costs of production, the Colombian rice sector is characterized by a costly
structure of production if compared with its most important competitors. Higher costs of
production are derived from the amounts that need to be paid for seeds, chemicals,
fertilizers and land.
In general terms, Colombia is nowadays trading goods and services by means of FTAs
with five international destinations (i.e. CAN, Mercosur, Chile, Central American North
Triangle, and G3). Furthermore, Colombia has two FTAs in phase of final approval (i.e.
U.S. and Canada) and four FTAs under negotiation (i.e. E.U., South Korea, Panama,
and Turkey).
In terms of configuration, the Colombian rice sector can be represented in a value chain
structure, composed of six major stages: suppliers, farmers, milling industry,
wholesalers, retailers and consumers. Furthermore, there are important organizations
and institutions that are involved in policy making at a national level, denominated
organizational stakeholders. Although the basic configuration of the sector implies the
participation of the six stages previously mentioned, exhibiting a governance structure
based on markets and price determinants, due to the oligopsonistic tendency of the
milling industry in the country which is concentrated on few leading firms, in some
cases the value chain exhibits a hierarchical structure in terms of governance
characterized by vertical integration from those leading firms.
Based on the activities undertaken, the following scenarios for the Colombian rice
sector during the period 2011-2020 were identified:
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Regarding the strategic options considered by the main organizational stakeholders, the
following figure illustrates the results obtained.
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1. INTRODUCTION
1.1.

Research background and problem definition

In Colombia, the rice crop has an important role in the society as it fosters the
development of the agricultural activity and contributes to the nourishment of a rising
population. This sector is an important source of employment and constitutes a
significant pillar for the Colombian agricultural production. Rice production represents
13% of the total area harvested in the country and 30% of the area devoted for seasonal
crops. Furthermore, its production represents 6% of the value for agricultural production
and 11% of Colombian agricultural activity (Espinal et al., 2005). Rice production in
Colombia is carried out in three predominant regions: Eastern plains, North Coast and
Central Region. Nevertheless, there are some other production zones with less area
devoted, but which are also important. By 2009, the national production was registered
at more than 2.154.000 tons of dry paddy rice sown in a productive area of about
485.650 hectares (FEDEARROZ, 2009).
The sector is configured in what is known as the rice chain (Espinal et al., 2005),
involving the participation of farmers, industrial millers, seed suppliers and the National
Government. The rice sector has achieved a recognizable identity within the national
agriculture due to its prominent tradition and has been able to withstand numerous
recession periods through the years. The historical performance of the sector has
allowed an understanding of important features necessary for rice production. For
instance, from a technical point of view, the sector has achieved important outcomes by
developing new rice varieties that meet particular crop requirements at regional level.
As a result of combined efforts from all the stakeholders in the sector, it is possible to
perceive an interest for achieving a thriving future, in which resources need to be
optimized in order to anticipate future challenges.
Regarding the sectorial constraints, one of the main problems lies in the fact that rice
production has been developed through an instable market pattern, characterized by
price variability over time and fostered by strong fluctuations on product supply and
demand (FEDEARROZ, 2010); therefore, rice farmers are exposed to variable levels of
profitability. Furthermore, the Colombian rice sector has been battling constantly to
increase its competitiveness within a dynamic environment that is influenced by
political, technical, economic and commercial challenges. Despite the fact that
globalization and international trade have played an important role for national
development, they have also brought transcendental implications for this sector as it
must compete directly with international producers which are protected by
governmental subsidies and possess higher levels of efficiency.
In commercial terms, Colombia is nowadays trading goods and services under a tax-free
mechanism with Chile, Guatemala, El Salvador, Honduras, Mexico and Venezuela,
among others. Furthermore, the government has signed trade agreements with the
governments of the United States and Canada which are in phase of final approval.
There are also free trade agreements that are being negotiated nowadays between the
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government of Colombia and the European Union, Korea, Turkey and Panama. In all
these commercial agreements, the agricultural issue has played an important role on the
negotiations, due to the potential impact that could be generated over a highly-sensitive
population represented by all the stakeholders who derive their livelihood from
agricultural activities.
Regarding the strategic development of this sector, one important uncertainty is related
to potential impacts considering the above mentioned international free trade
agreements. Based on the scope of the negotiations, the rice sector will be affected by
the commercial decisions that are being made. In order to visualize the prospective
panorama of the sector and anticipate future implications derived from the
implementation of the FTAs, it is required to identify the status of the sector in terms of
competitiveness and assess it for the major organizational stakeholders in the chain.
Research Problem: Taking into account the possible implications of an approval and
implementation of international FTAs, the future perspectives of the Colombian rice
sector are unclear. This demands for scenarios to be developed and asks for the
identification of strategic options that the major organizational stakeholders of the rice
sector have to consider under such scenarios.
1.2.

Conceptual research design

1.2.1. Research objective
1.2.1.1.

Objective in relation to the research project

To identify the scenarios for the future of the Colombian rice sector and the strategic
options considered by its major organizational stakeholders by making an assessment of
the sectorial competitiveness considering the possible implications of international
FTAs.
In this case the research object is represented by the Colombian rice sector.
1.2.1.2.

Objective in relation to the problem

To acquire understanding on the current level of competitiveness and the prospective
panorama for the Colombian rice sector and estimate the possible implications of the
implementation of potential international FTAs.
1.2.1.3.

Type of practice oriented research

The present research project is intended to provide an insight regarding a prospective
situation faced by a sector –the Colombian rice sector-. The purpose is to understand the
implications of a particular circumstance (implementation of potential international free
trade agreements) over several stakeholders who want to visualize the course of the
sector in the future. This aspect frames the project under a practice-oriented research
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type (Verschuren et al., 1999). The resulting research outcome enhances the level of
understanding regarding the research problem and provides a starting point for
designing and implementing future solutions. Therefore, the research project can be
located at the diagnosis stage of the so-called intervention cycle.
1.2.2. Research framework
The following framework represents the different steps that are undertaken in order to
accomplish the research objective.

Figure 1. Research framework
The literature research provides the solid background of theories and literature required
to enhance the understanding of the research topic. The main emphasis is given to
theories about competitiveness, scenarios and value chain. Additionally, the status of
the targeted sector -The Colombian rice sector- is reviewed from a theoretical
perspective. Subsequently, it is required to acquire an important understanding on
impacts of FTAs and more specifically, the current situation of the country in terms of
foreign trade (international FTAs).
The second stage of the research uses an empirical approach to the topic in situ, based
on a case study methodology (Yin, 2009). The empirical research includes an
assessment of the current level of competitiveness of the rice sector and a description of
the different stakehoders within the value chain. For this research, data gathering is
based on interviews with the major organizational stakeholders previously identified.
Furthermore, this stage provides an attempt on defining the scenarios for the sector
considering the potential impacts of the implementation of international free trade
agreements. Subsequently, a quantitative model is designed in order to measure the
12

implications of the FTAs on the sector. This model integrates the concept of
competitiveness and is used as a way to assess the strategic options for the major
organizational stakeholders according to plausible scenarios defined (Goodwin and
Wright, 2001).
In order to achieve the research objective, the results present the scenarios for the
Colombian rice sector and the different strategic options considered by the major
organizational stakeholders for each scenario defined.
1.2.3. Research issue
In order to answer the research objective, it is necessary to determine different ways of
knowledge acquisition. In this section, the research issue is presented by means of
formulating one central question and several sub-questions.
1.2.3.1.

Central research question

What would be the possible scenarios for the Colombian rice sector and the strategic
options for its major organizational stakeholders considering the implications of the
implementation of international FTAs on the sectorial competitiveness?
1.2.3.2.

Sub-questions

a. Literature research
1. What are the most relevant tools from the field of Strategic Management that
can be used to define, assess and measure the competitiveness of a sector?
2. Based on scientific literature, which are the most effective ways to analyse a
value chain?
3. Based on scientific literature, which is the most effective approach to
develop scenarios?
4. What has been the historical development of the Colombian Rice Sector?
5. What is the situation of Colombia in terms of current and potential free trade
agreements?
b. Empirical research
6. What is the current status of competitiveness of the Colombian Rice Sector?
7. Which are the stakeholders of the sector and how are they organized?
The purpose of the research issue is to provide the required knowledge to cope with the
research objective successfully. All the research sub-questions are formulated based on
their effective contribution to answer the central research question. Besides, each subquestion provides an indication on the particular activities that need to be carried out
under the frame of this research.
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1.2.4. Key-concepts definitions
-

Colombian rice sector: All the different actors involved in the production,
processing, commercialization, and distribution of paddy rice within the Colombian
context.

-

Competitiveness: The ability for an industry to possess the sustained ability to
profitably gain and maintain market share in domestic and/or foreign markets
(Martin et al., 1991).

-

Scenarios: Methods for considering potential implications of and possible responses
to different events, providing a shared basis for exploring future uncertainties and
making more successful decisions (Shell, 2008).

-

Value chain: Corresponds to the full range of activities which are required to bring a
product or service from conception, through the different phases of production,
delivery to final consumers, and final disposition after use (Kaplinsky & Morris,
2002).

-

Free trade agreement: Trading arrangement between two or more countries which
allows the elimination of tariffs and other barriers in goods and services between the
countries (Villarreal, 2008)

1.3.

Technical research design

1.3.1. Research material
This section presents the different sources and methods that are considered as a way of
gathering the required information. The research material is divided according to the
two different stages of the research project. Based on the research object and the
research issue, the different sources considered are presented separately, including a
clear indication on the methods required to access and acquire the information.
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Table 1 .Sources of information and methods for accessing data during literature
research

Documents

The media

Literature

SOURCES
Professional PowerPoint presentations and
reports by World bank, FAO, USDA.
Statistics on world rice production,
consumption and commercialization.
Reports on competitiveness of agricultural
sectors.
Newspaper articles and magazines: FTA
negotiations and international trade news.
Specialized magazines on rice.
Direct search using key concepts on
bibliographic databases (Scopus, Web of
Science).
Articles from scientific journals (Strategic
management, Industrial Organization,
Supply Chain Management and Foreign
Trade)
- Competitiveness
- Scenarios
- Value chain
- Free Trade Agreements
- Multi Criteria Decision
Analysis
Books on:
- Scope and negotiations from
Colombian FTA‟s
- Colombian Rice Sector
Academic textbooks and student reports.

ACCESSING
Content analysis
Content analysis
Content analysis
Observation /
content analysis
Content analysis
Search methods

Content analysis

Content analysis

Content analysis

Table 2 .Sources of information and methods for accessing data during empirical
research

Individual people

The media

Documents

SOURCES
Top managers and experts from the different
organizations in the rice sector: the Colombian
Rice Federation (representing the rice farmers),
representatives of rice millers, agro-industrial
federations, Colombian Association of Seed
Producers, National Government (Ministry of
Agriculture).
Newspaper articles and magazines: FTA
negotiations in Colombia and international trade
news.
National television/radio.
Specialized magazines on rice.
Statistics, records and databases from local
organizations.
Statistics on area of production, yields, cost of
production, prices, national consumption,
imports and exports.

ACCESSING
Face-to-face
interview

Observation /
content analysis
Content analysis
Content analysis
Content analysis
Content analysis

15

1.3.2. Research strategy
This section presents the intended plans and decisions required to gather the information
that is used to answer the research questions. In the same way as managed in previous
sections, the research strategies are divided and explained according to the two different
stages of this project: literature research and empirical research.
The first stage of this research is based on a theoretical review of literature required to
acquire a complete overview of the research object. The methodology for this stage
corresponds to a desk research in which books, scientific articles, scientific journals,
and specific documents are considered as source of knowledge in order to provide an
answer to the research questions defined for the literature section (sub-questions 1-5).
The literature review is structured in topics, according to the description presented in the
research framework: theories (competitiveness, value chain and scenarios) and literature
(Colombian rice sector and Colombian foreign trade).
The research method selected for the empirical stage of the research is based on a case
study strategy, which is characterized by qualitative in-depth analysis of several
research units (sub-cases). In methodological terms, the case study selected corresponds
to a single case study with various sub-cases. For this research, the sub-cases under
consideration correspond to the major organizational stakeholders from the Colombian
rice sector. At this stage, the focus relies on comparing and interpreting the results
obtained from the overall inspection of these research units (Verschuren et al., 1999).
For this research, the combination of several sources and methods in order to achieve a
deeper level of analysis is used; this aspect is known as triangulation of methods and/or
sources. In this case, the methodology includes several individual face-to-face
interviews and one focus group interview together with observation and content analysis
of selected literature, documents and audio-visual material.
Furthermore, the case study considered for this research is characterized by the strategic
choice of several research units based on the results of a preliminary analysis of the
value chain. The selection of the organizational stakeholders that are considered for the
analysis is based on the role that each of them plays as a major representative of the
most crucial stages of the value chain. Furthermore, the stakeholders involved belong to
the National Committee for the Competitiveness of the Rice Chain, and therefore they
provide crucial information regarding the competitiveness of the sector. Within the
multiple advantages offered by the case study methodology, it is important to mention
that for this case, the possibility to gather an overall picture from the research object
results convenient in order to visualize the future panorama of the targeted sector.
By means of qualitative data gathered during the case study development, the present
research includes the design and implementation of a quantitative model for integrating
the concepts assessed empirically. The results of the interviews with the major
organizational stakeholders from the Colombian rice sector and the outcomes from the
16

literature review will serve as input data for the quantitative model implemented, based
on a decision analysis method known as Multi Criteria Decision Analysis (Goodwin and
Wright, 2001). This model integrates the results of the sectorial competitiveness
assessment with the scenarios identified in order to evaluate the strategic options
considered by the major organizational stakeholders taking into account the possible
implications of international FTAs.
1.3.3. Research planning
Based on the two different stages of the present research project, the list of activities
associated is presented in Figure 2. The total duration of the research project was of six
months, i.e. 24 working weeks in total. The literature research was carried out
principally in the Netherlands whereas the empirical research was conducted in
Colombia. Some of the activities presented were carried out in a parallel way in order to
achieve an optimization of time and resources.

Activity / Month

2010
November
December
1 2 3 4 5 6 7 8

2011
January
February
March
April
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Write thesis proposal
•Read background literature
Proposal presentation
Prepare research
Literature research
•Read selected literature
•Write chapters on theory and model
Empirical research
• Information gathering
• Interviews
• Content analysis of selected literature
Information analysis
• Write chapters on empirical analysis
Write draft version of final report
Write final report
Prepare final presentation

Phase of the research carried out in The Netherlands
Phase of the research carried out in Colombia
Feedback and iteration

Figure 2. Research activities
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2. STUDY DOMAIN
2.1.

Introduction

This chapter provides an introduction to the study domain. Section 2.2. provides an
overview of the Colombian rice sector by means of explaining its configuration and
stakeholders involved. Also in this section, historical indicators of production are
presented, differentiating among the three main production systems available. It
continues with the international market evolution for the rice commercialized in the
country. Section 2.3 presents the different FTAs in which Colombia is involved,
distinguishing according to their status of implementation.
2.2.

The Colombian rice sector

This section aims to provide a clear understanding of the Colombian rice sector as it
constitutes the research object under study. In the first place, geographic areas of
production together with the description of the agro-industrial process of rice and the
representation of the major organizational stakeholders are presented. Subsequently, a
complete overview of several productivity indicators and their corresponding
performance during the last years is elaborated. To complement this overview, data
regarding exports and imports of rice and some of its most important by-products are
shown, illustrating the international market for the Colombian rice. This section ends
with a brief description of the rice milling industry in the country.
2.2.1. General description
Rice production in Colombia is a traditional activity that has a recognizable importance
within the agricultural sector in the country. Due to climatic and geographic conditions
in Colombia, rice can be sown two times per year with an average vegetative period of
four months. Rice production is carried out in 21 out of 32 departments within the
country in a total of 215 municipalities all around the national territory (FEDEARROZ,
2007). However, during 2004, 83% of area sown was concentrated in 8 departments:
Tolima, Meta, Casanare, Sucre, Norte de Santander, Cordoba, Huila and Bolivar. The
first two of them are considered as the largest producers in the country, each of them
representing 20% of the area devoted for paddy rice production (Espinal et al., 2005).
The main areas suited for rice production in the country can be clustered in three main
regions: Central Region (Tolima, Huila and Valle del Cauca), Eastern Plains (Meta,
Casanare, Arauca and Vichada) and North Coast (Cesar, Guajira and Magdalena)
(Figure 3). Besides these three main regions, there are also some municipalities and
specific regions across the country in which rice production is also carried out.
However, in terms of national representation, the categorization is presented according
to the main geographic regions of production.
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North Coast

Eastern
Plains

Central
Region

Figure 3. Main rice producing regions in Colombia
There are important differences among the productive regions. For instance, in the
Central Region it is possible to maintain a year round production due to the existence of
irrigation districts. On the other hand, production carried out at the Eastern Plains is
mainly defined by rainy seasons; therefore, the vast territory located in this region is
intended for rainfed rice production.
Rice is considered as one of the most important short-cycle and seasonal crops in the
country, representing 30% of their total area of production. Every year, there are two
main harvest periods in the country. During the first half of the year, area sown
constitutes 63% of the total territory devoted for rice production, whereas in the second
half, area sown represents 37%. This difference is due to the large amount of rice that is
produced under rainfed system, influencing the volumes that are offered to the market
(Espinal et al., 2005).
The rice sector is an important source of employment. The most recent census carried
out by the Colombian Rice Federation (FEDEARROZ) indicated that by 2007, the total
number of rice farmers was of 12.414. Additionally, the number of rice production unit
“unidades productoras de arroz” was of 17.352. However, these results indicated a
reduction of 18.1% in the number of rice farmers when compared with the results from
the census carried out in the year 1999. Despite the reduction found for the number of
rice farmers, two important aspects have contributed to avoid a dramatic fall in
production volumes: an increased productivity and a slight increase in the size of the
farms (FEDEARROZ, 2007).
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In general terms, rice production in Colombia has been characterized by improvements
in productivity that has resulted in enlarged yields and reduced cost of production for
the primary producers. At industry level, milling companies in Colombia are
characterized by a high level of technology that allows them to operate under efficient
schemes and reduced costs. Therefore, the competitive advantages built both at the
production and industrial stages of the Colombian rice chain are based on productivity
(Espinal et al., 2005). At international level, such indicators of competitive
improvement allow the country to maintain a growing position.
Domestic rice production has been benefited from a series of protection mechanisms
arranged in coordination with the government which seek to defend local production
from the effects of international competitors. For instance, high tariff levels and
safeguards are part of these set of mechanisms. However, the protective effect provided
by these mechanisms has not influenced positively the prices received by farmers or
consumers due to a high competition among the different segments from each of the
stages of the rice chain. This is visualized as a high competition among the different
producers which is maintained even among the industrial millers (Espinal et al., 2005).
Rice industrialization encompasses a series of different processes aimed at producing
not only milled rice, which is the one traditionally known and commercialized in the
market, but also a series of by-products that are used as inputs in the production of a
wide number of goods. As illustrated in figure 4, industrialization begins with the paddy
rice supplied by farmers. Paddy rice is the name used when the rice grain is still covered
with its husk just as it comes from the field. In the case of Colombia, the drying process
is performed in the mills as soon as the grain is received from the farm, usually with a
humidity percentage around 18% – 25%. However, there are some successful examples
of countries in which the drying process is carried out directly by farmers, increasing
their bargaining power against their buyers; in this case, farmers are able to store the
dried harvest until the moment in which prices reach the most favourable level, without
the pressure of commercializing their production urgently due to the high perishability
of the product.
The threshing process consists of separating the grain from its husk and the resulting
product is the husked or brown rice and the respective husk. The latter is normally used
as fuel in the ovens during the drying process or eventually can be used as a substrate
for agriculture. Subsequently, husked rice is polished in order to obtain the milled or
white rice and its resulting bran and flour, which are collected and disposed to be used
as raw material in the animal feed industry. Finally, the resulting milled rice is obtained
and its quality is determined by the percentage of broken grain included. Nevertheless,
if the amount of broken grain is higher than 10%, the resulting rice is not appropriate for
direct consumption and is therefore used in the food industry as raw material for
preparing beer, soups, pasta, among others (Espinal et al., 2005). In terms of percentage
distribution of the value of products manufactured by the milling industry in Colombia
during 2003, Espinal et al., (2005) indicated that milled rice accounted for 90.5% of the
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total value whereas broken rice and the rice bran accounted for the 3.8% and 5.4%
respectively.
FARMERS
MILLERS

Figure 4. Agro-industrial process of rice and by-products obtained (Adapted from
Espinal et al., 2005)
Within the Colombian rice sector, there is an important group of organizations and
institutions that are permanently involved and whose importance transcends in the field
of policy making. This group of institutions is referred as the organizational
stakeholders of the sector and is represented in figure 5.
Each of the organizational stakeholders presented in figure 5 has a major role in
representing the interests of other specific stakeholders within the rice sector. For
instance, rice farmers are represented at national level by the Colombian Rice
Federation (FEDEARROZ). This organization is involved in researching and
transferring technical and economic knowledge applied to the rice crop. In case of
industrial millers, their position is represented by the Colombian Federation of Rice
Industry (INDUARROZ) and by the National Association of Rice Millers
(MOLIARROZ). The view of companies that supply certified rice seed is covered by
the Colombian Association of Seed Producers (ACOSEMILLAS). Finally the interests
from the government are divided and represented by some of its Ministries and
institutions relevant to this sector as: Ministry of Agriculture and Rural Development,
Ministry of Commerce, Industry and Tourism, Ministry of Finances and Public Credit,
Ministry of Transportation, Ministry of Environment, Housing and Territorial
Development, and National Planning Department.
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Figure 5. Organizational stakeholders of the Colombian rice sector (Adapted from IICA
& Ministry of Agriculture and Rural Development, 1998)
The complete group of organizational stakeholders described above is clustered on what
it is known as the National Committee for the Competitiveness of the Rice Chain, being
its major responsibility to arrange the policies directed towards improvements in
competitiveness for the sector (IICA & Ministry of Agriculture and Rural Development,
1998).
2.2.2. Situation of the productive stage of the Colombian rice sector
Rice production can be carried out by means of two different productive techniques:
mechanized or manual. In the first case, production relies on the use of machinery to
accomplish at least one of the activities involved in the process. In the second case, rice
is produced entirely by manpower in all the phases of the process. Manual production
represents a minor fraction if compared with the mechanized one, but it is an important
activity at rural level that is carried out in a large extent for family consumption and
local trade of the surplus in the marketplace (FEDEARROZ, 2001).
Mechanized production can be further classified according to the use of water for the
crop. Therefore, in the cases in which water is supplied by the farmer by making use of
pumps or by making changes in the topography of the land, the resulting production
system lies in the category known as irrigation production. On the other hand, whenever
water is provided entirely from rain, the system is considered as rainfed production
(Espinal et al., 2005). Nevertheless, both types of mechanized production are
characterized by high levels of technology standards.
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The performance of rice production in the country can be visualized taking into account
the most recent annual results for the following variables: area harvested, volumes of
production and yields obtained. These three parameters as a whole provide a general
picture of the situation found in the sector and illustrate the importance of market forces
behind rice production in the country.
In terms of the area harvested, during the period of time 2002-2009 it is possible to
appreciate that irrigation production contributed with the largest number of hectares,
followed by the Rainfed-mechanized system (Figure 6). As stated above, one of the
largest areas of production in the country, the Eastern Plains, is sown mainly under
rainfed production which is also characterized for its level of machinery usage and
technology adoption.

Figure 6. Area harvested per production system in Colombia
(Source: Agronet, 2011)
It is particularly important to notice the reduction in the number of hectares and its
corresponding reduction in the volumes of production obtained after 2004 (Figures 6
and 7). As rice production was growing at a fast pace, especially in areas under rainfed
production, during the year 2004, overproduction levels were reached leading to a
lowering in the prices received by farmers. Therefore, subsequent years were
characterized by a disincentive situation in rice production (Garcia, 2009).
As the volumes of paddy rice production are directly related with the area harvested, the
trends observed for the first one suggest a similar pattern (Figure 7). However, it is
important to take into account the impulse observed in production from 2007 onwards
for mechanized systems compared with traditional manual production. This aspect
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evidences the improvements made on technology implementation (Torres, 2009). For
instance, production levels were favoured in a large extent by improvements achieved in
crop yields, fostered by the usage of enhanced rice varieties (Espinal et al., 2005).

Figure 7. Volumes of paddy rice per production system in Colombia
(Source: Agronet, 2011)
In order to visualize the difference of yields among the three production systems, figure
8 displays the corresponding values for the number of tons harvested per hectare of
paddy rice during the period of reference. In this case, mechanized systems offered the
highest yields with a slight tendency to increase their values, especially in the irrigation
system.
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Figure 8. Paddy rice yield per production system (Source: Agronet, 2011)
In those regions of the country in which rice production is performed under irrigation
systems (e.g. Central Region), yields achieved are considered to be higher than the
global average and even at similar levels as the ones found in the major exporter
countries in the world (Espinal et al., 2005).
2.2.3. Balance of trade and rice international trade
The behaviour of Colombian rice commercialization is characterized by imports rather
than exports volumes, creating a negative balance of trade during the period analysed
(2002-2008). Furthermore, the resulting trend is somehow irregular as a result of the
variable conditions between internal production (supply) and national consumption
(demand). For instance, as a result of the increased demand of agricultural products for
biofuel production, rice supply for human consumption has fluctuated year after year.
As a consequence, there have been some years in which rice production has not been
suffice to provide the required volumes that national consumers demand, and therefore
additional volumes of rice have been imported from different countries, especially from
the Andean Community of Nations (i.e. Ecuador, Venezuela, Peru, Bolivia).
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Table 3. Value of exports per item (Source: FAOSTAT, 2011)
Export Value (1000 US $)
Item
2002
Rice - Broken
Rice - Flour
21
Rice - Husked
1
Rice - Milled
78
Rice - Paddy
184
Total
284

2003
3
12
49
198
262

2004
34
33
462
529

2005
59
3
3
157
222

2006
10
26
36

2007
1
9
242
252

2008
1
1,842
1,843

Table 4. Value of imports per item (Source: FAOSTAT, 2011)
Import Value (1000 US $)
Item
2002
Rice - Broken
229
Rice - Flour
371
Rice - Husked
Rice - Milled
18,824
Rice - Paddy
91
Total
19,515

2003
968
456
1
12,188
13,613

2004
658
344
583
22,948
1,186
25,719

2005
60
1
13,049
13,110

2006
1,102
51
9
78,296
6
79,464

2007
3,147
13
54,018
57,178

2008
2,369
17,237
7
19,613

2006
-1,102
-51
-9
-78,286
20
-79,428

2007
-3,147
0
-12
-54,009
242
-56,926

2008
-2,369
0
1
-17,237
1,835
-17,770

Table 5. Balance of trade
Balance of Trade (1000 US $)
Item
2002
2003
Rice - Broken
-229
-965
Rice - Flour
-350
-444
Rice - Husked
1
-1
Rice - Milled
-18,746 -12,139
Rice - Paddy
93
198
Total
-19,231 -13,351

2004
-658
-310
-583
-22,915
-724
-25,190

2005
-60
59
2
-13,046
157
-12,888

Trading of agricultural goods, including rice, has been subject of major changes since
1991, year in which the country eliminated all its tariff and non-tariff barriers that were
used as protection mechanisms for the agricultural sector. Despite the fact of achieving
an open commercialization of goods in the international market, aiming at providing
consumers with the most favourable price, the economic opening implied an increase of
import volumes of certain agricultural products like rice. This situation contrasts with
the panorama of the sector in the decades of the seventies and the eighties, time in
which the country generated production surpluses that were commercialized in the
international market (Espinal et al., 2005).
Once the balance of trade is analysed differentiating among the different items or rice
by-products presented, it is possible to appreciate that trading of paddy rice during the
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period 2002-2008 has shown an export tendency in most of these years. Therefore, this
item has been the one that has contributed to lowering the deficit found when
contrasting total exports versus total imports (Torres, 2009).
In terms of quantities, figure 9 and 10 present the corresponding export and import
volumes per year during the period 2002-2008. Export volumes of paddy rice show a
clear domain of this particular product, indicating in most of the years an amount that
represents more than 50% of total exports of rice and its corresponding by-products
(Figure 9).

Figure 9. Export volumes per item (Ton) and its corresponding percentage value
(Source: FAOSTAT, 2011)
In terms of import volumes, milled rice represents a larger amount when compared with
the other items (Figure 10). As mentioned above, due to variable conditions between the
internal demand and supply, in moments of shortage of local inventories, the most
convenient solution was to import milled rice to cover the additional requirements. In
fact, this strategy was carried during years 2007 and 2008; in this case, policy was
directed towards managing a small deficit of rice in the national market, allowing a
slightly higher demand when compared to available supply, in order to achieve price
stability and avoid over production. The small deficit was covered by imports from
foreign countries. However, rice availability abroad was not as expected and the
mentioned strategy resulted in an expensive solution as the rice available was extremely
costly (Garcia, 2009).
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Figure 10. Import volumes per item (Ton) and its corresponding percentage value
(Source: FAOSTAT, 2011)
In order to identify the countries involved in the international trade of rice and byproducts with Colombia, tables 6 and 7 present the number of tons commercialized to
and from the different countries during the period of time 2002-2008, respectively.
Export volumes are represented mainly by paddy rice commercialization, from which
more than 61% of it was provided to Ecuador, followed by a 24% provided to Panama
and 14% to Costa Rica (Table 6).
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Table 6. Export volumes per item (Ton) during the period 2002-2008 according to their
country of destination (Source: FAOSTAT, 2011)

Countries
Costa Rica
Ecuador
Haiti
Panama
Spain
USA
Venezuela
Others
Total

Rice - Broken

1

6
7

Item
Rice - Flour Rice - Milled Rice - Husked Rice - Paddy
11
483
2,098
422
24
822
69
20
3
2
95
2
113
8
30
39
1
5
134
689
6
3,418

Regarding import volumes (Table 7), Colombia supplied its internal demand of milled
rice during the period 2002-2008 from imports from Ecuador (72%), Venezuela (14%),
and Thailand (9%), principally. In the case of broken rice, which was the by-product
mostly imported, its origin corresponded in a large extent to neighbour countries like
Ecuador and Venezuela. Nevertheless, whenever the country has required importing
paddy rice, the United States has been the leader supplier, with the 91% of the
purchases made by Colombia in the period 2002-2008.
Table 7. Import volumes per item (Ton) during the period 2002-2008 according to their
country of origin (Source: FAOSTAT, 2011)

Countries
Ecuador
France
Guyana
Japan
Peru
Thailand
USA
Venezuela
Other
Total

Rice - Broken
25,489
175

Rice - Flour
12,657
34

1

8,896
0
34,561

1,096
781
14,568

Item
Rice - Milled Rice - Husked Rice - Paddy
398,621
35
3,231
1
2,418
200
19
15,817
48,635
9,046
8
5,183
80,234
448
176
2
0
555,961
2,447
5,666

Colombia was ranked 22 according to the number of tons of paddy rice produced in the
world during 2008. Also during the same year, China and India were identified as the
two countries with the highest amounts of paddy rice production, respectively. Both
countries concentrate 51% of global production, even though their production is
intended for domestic consumption and is not devoted for international
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commercialization (FAOSTAT, 2011; Espinal et al., 2005). On the hand, 58% of the
rice that is traded in the international market is supplied from Thailand, Vietnam and the
United States, which are considered as the countries with the highest levels of rice
exports. On those countries, rice production is aimed both at domestic and international
markets. In fact, rice exports represent 51%, 17%, and 57% of their rice production,
respectively (Espinal et al., 2005).
In the United States, rice production is established on the following states: Arkansas,
Louisiana, California and Mississippi. The structure of production costs is managed by
quartiles, being the lowest quartile the one used to indicate lowest costs of production.
Foreman & Livezey (2004) reported that lowest costs of production are normally
achieved in Arkansas, whereas the highest costs are found in California.
2.2.4. Rice milling industry in Colombia
Rice industry in Colombia is represented by milling enterprises that are responsible for
processing the paddy rice bought from farmers. However, besides this fundamental
activity, milling enterprises are also involved in a series of activities that in much cases
differentiate them from the traditional profile found at rice industry in other countries.
For instance, Colombian rice millers are also involved in financing farmers and traders,
commercializing agricultural inputs (e.g. fertilizers and chemicals), storing dry grains,
developing new rice by-products, and carrying out rice commercialization
(INDUARROZ, 2005). In this industry, raw material (i.e. paddy rice) represents around
75% - 80% of the selling price. Furthermore, activities carried out as part of the rice
industrialization process grant an added value of 20% - 25% over the paddy rice.
Therefore, as stated by Induarroz, the most important possibilities for cost reductions
are located in the productive stage of the rice chain.
Most of the installed capacity of the milling industry in the country has an advanced
technological development if compared with the standards found in countries like U.S.,
Brazil and Uruguay. Furthermore, this activity shows a remarkable internal dynamic,
which grows at a higher pace than some other industries (e.g. food and manufacturing)
in the country (Espinal et al., 2005). This industry is characterized by an intense
competition for raw materials among the different mills, low entry barriers, and high
levels of investments aimed at improving the performance levels (INDUARROZ,
2005).
In the year 2003, the number of rice mills in the country was of 130. From them, 40
operated in the central Region, 39 in the Eastern Plains, and 20 in the North Coast.
Some other rice mills were located at different regions of the country like Santanderes
and Bajo Cauca (Espinal et al., 2005). However, one major characteristic of Colombian
rice industry is the oligopsonistic tendency of its market, which is dominated by 7 main
enterprises who concentrate 79% of the milled rice supplied in the country
(FEDEARROZ, 2010; Espinal et al., 2005 ).
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Colombian rice mills can be further classified in four groups according to their
technology level and their processing capacity. The first group is characterized by
innovative enterprises which rely on foreign edge technology for processing more than
50,000 tons of paddy rice per year. Following this group, it is possible to find those
companies that make use of national technology for processing large quantities of rice,
usually around 20,000 and 50,000 tons per year. Subsequently, the third group is
characterized by mills that operate continuously processing around 3,000 – 10,000 tons
using primarily old technologies. Finally, the fourth group is constituted by small and
old-fashioned mills producing small quantities of rice, usually at specific moments and
in less than 3,000 tons (Espinal et al., 2005).
2.3.

Colombian foreign trade

This section describes the Colombian situation in terms of current and potential Free
Trade Agreements (FTAs). Taking into account its relevance and major impact, main
emphasis is placed at describing the FTA between Colombia and the United States.
However, a further description of current and potential FTAs is also presented.
2.3.1. Free Trade Agreement between Colombia and the United States of America
After 15 rounds of discussions and lasting a total of 22 months, on February 27 of 2006,
the negotiations for the Colombia – U.S. Free Trade Agreement (CFTA) were officially
closed (SAC, 2006). This is a bilateral commercial agreement that is based on
eliminating tariffs and other commercial barriers in products and services between the
two countries. In order to implement the agreement, the congresses of both countries
must discuss and approve the document; however, so far only the Colombian Congress
has endorsed the agreement. Despite the fact that both presidents have signed the
document, U.S. Congress still has to enact legislation to approve it in order to go into
effect. By March 2011, recent dialogues and meetings held between both governments
have shown favourable politic conditions that indicate a plausible approval of this
agreement by the U.S. Congress during the course of the year. The delay in the CFTA
approval from the U.S. side has been caused by “concerns about the violence against
labour union activists in Colombia and because of the perceived negative effects of the
trade on the U.S. economy” (Villarreal, 2008).
From the Colombian side, the implementation of the CFTA will represent an entry
position under permanent and preferential conditions into one of the world‟s largest
markets. This market expansion can represent labour increase and investment
opportunities that can help to eradicate poverty (Ministry of Commerce, Industry and
Tourism, 2010a). The CFTA is designed to serve as a permanent continuation of the
Andean Trade Promotion and Drug Eradication Act (ATPDEA), which was a unilateral
trade preference program in which the United States extended preferential duty free
treatment to selected Colombian goods entering into the United States (Villarreal,
2008). In fact, during 2010, 58% of total exports from Colombia to U.S. were carried
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out under ATPDEA program, representing a total of US $9,800 million (Ministry of
Commerce, Industry and Tourism, 2010a). However, this program expired on February
2011, after a repeated number of renewals that U.S. Congress performed during
previous years. Therefore, the approval of the CFTA is expected to maintain the
preferential trading conditions for Colombia, which were granted during the ATPDEA
period.
In the case of the United States, CFTA implementation will represent the immediate
elimination of tariffs on 80% of U.S. exports of consumer and industrial products to
Colombia. Besides this commercial advantage, as stated by Villarreal (2008), “the
agreement also contains provisions for market access to U.S. firms in most services
sectors; protection of U.S. foreign direct investment in Colombia; intellectual property
rights protections for U.S. companies; and enforceable labour and environmental
provisions”.
As a result of the negotiations carried out for the agreement, it is clear to notice that not
all products would result favoured when commercial barriers between the two countries
start to reduce. Therefore, while some sectors get tangible benefits as a result of
expanded markets, some others will have to compete directly with imported products
that will reach final consumer at lower prices. In the case of Colombia, this is
particularly important for three products that are considered as “sensitive” as a result of
the CFTA implementation; those products are corn (maize), chicken leg quarters and
rice (Franco, 2006). For these products, however, tariff elimination periods are longer if
compared with the periods achieved for “non-sensitive” products. The idea of
maintaining a longer tariff elimination period is to improve the competitiveness at
production level through productivity enhancements while commercial barriers are still
present, in order to maintain a competitive position against imported goods once the
tariff elimination period reaches its end. Otherwise, farmers and producers will have no
option than search for productive alternatives that result more attractive and competitive
from a commercial point of view.
In the case of rice, the effects of the CFTA are supposed to cause harmful effects for the
Colombian farmers taking into account their disadvantageous competitive position
against North American farmers, who are favoured by their highly efficient production
systems and the governmental subsidies received. Such advantages make it possible for
U.S. farmers to achieve lower costs of production; therefore, farmers can negotiate their
production at lower prices when compared with international competitors and still
achieve profit margins (Griswold, 2006).
In their research, aimed at evaluating the impact of the CFTA on the small farm
economy in Colombia, Garay et al. (2009) indicated that in case of an implementation
of a FTA with the United States, there would be a reduction on 20% in the price for
paddy rice, 19% in the area cultivated and 35% in value of production in comparison to
the situation before the FTA. These values were calculated taking into account a
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scenario of average prices and exchange rates. However, in the worst of the cases
represented by a scenario of low prices and revaluating exchange rate, the effects of the
CFTA according to their study indicate a reduction on 45% on the price for paddy rice,
43% in the area cultivated and 69% on value of production (Garay et al., 2009).
Rice was the product with the longest tariff elimination period negotiated (19 years),
together with a relatively high import tariff (80%). This percentage will remain constant
during the first six years of the agreement; from the seventh year onwards, tariff
percentage will decrease linearly until it reaches cero value at the nineteenth year (Table
8 and Figure 11) (Ministry of Agriculture and Rural Development, 2006).
Table 8. CFTA final negotiations – Rice (Adapted from Ministry of Agriculture and
Rural Development, 2006)

Import
tariff

80%

Tariff
elimination
period

19 years
(6-year grace
period)

Tariff
elimination
method

Linear

Import
quota

79,000 tons
(milled
rice)

Quota
growth rate

4.5% per
year

Quota
management

Safeguard

Export
Trading
Company

Safeguard
applies for
imports
exceeding
the quota
plus 20%; it
consists on
customs
duty

Figure 11. Import quota and import tariff for rice during tariff elimination period
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Regarding import quota, during the first year, results of negotiations indicate an amount
of 79,000 tons of milled rice that can be imported from U.S. This amount can increase
annually at a rate of 4.5%, representing a total of 174,470 tons of rice that can be
imported at the end of the nineteenth year after implementation of the CFTA (Figure
11). The negotiations also defined safeguard mechanisms for rice imports that exceed
the quota allowed plus 20%. In such case, additional tariff are implemented in order to
protect Colombian rice production.
The administration of import quotas represents another distinction of the negotiations
made in the case of rice. The mechanism, known as Export Trading Company, is
intended to favour Colombian farmers as they will receive economic benefits from the
auctions performed among the U.S. rice producers interested on exporting rice to
Colombia (Franco, 2006).
2.3.2. Free Trade Agreements in force
Nowadays, Colombia is trading goods and services with preferential conditions within
several countries located in Central and South America. Such bilateral agreements were
defined after a series of negotiations held, and they aim at increasing the regional
exchange of goods and services among the countries by means of eliminating their
tariffs and providing them with special duty-free treatment in most of the cases. As a
result of the FTAs, it is expected that trade between the countries involved increases due
to specialization, division of labour and comparative advantage (Ministry of Commerce,
Industry and Tourism, 2011).

Figure 12. Current Free Trade and Economic Complementation Agreements in force
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Figure 12 shows the different FTAs and Economic Complementation Agreements that
Colombia has signed and implemented. Currently, all of them have been executed with
Latin-American countries.
The FTA among Colombia, Mexico and Venezuela called the G3 Free Trade
Agreement, came into effect on January 1995. This agreement creates an extended
market for products and services that can be commercialized among 149 million
consumers with a combined GDP of US $486.5 billion. This agreement is seen as an
opportunity to increase and diversify exports and foster employment generation.
Furthermore, it represents an opportunity for companies to reach economies of scale
through commercial alliances. Regarding agriculture, this FTA established a tariff
elimination period of 10 years, including a list of exceptions for certain products. It was
also negotiated the safeguard system and the establishment of several committees that
oversee for the accomplishment of policies negotiated (Ministry of Commerce, Industry
and Tourism, 2010b).
The Colombia – Chile FTA came into effect on May 2009 and since then, both
countries have been trading their products, services and productive factors within an
extended economic space that facilitates their fluid circulation. This agreement included
the total liberation of duties and restrictions for imports made from both countries.
In order to strengthen the regional economic integration as a tool for the socioeconomic
development, Colombia started in 2006 negotiations for implementing an FTA with
each of the countries belonging to the Central American North Triangle, comprising El
Salvador, Guatemala and Honduras. Finally, the general agreement was signed with
each of the three countries and came into effect from 2010 onwards. This market,
calculated on 27.5 million of inhabitants, represents an opportunity for the Colombian
products and services which can be traded under preferential conditions, strengthening
the commercial relationship between the countries, which has been increasing since the
last years. For instance, the balance of trade for Colombia and the Central American
North Triangle, indicated a predominance of exports from Colombia, representing
during 2008 a total of US $336.7 million and showing an increase of 25% with respect
to the exports executed during 2007 (Ministry of Commerce, Industry and Tourism,
2009). In the case of agriculture, Colombian exportable products are favoured by the
elimination of the quantitative restrictions and tariff and non-tariff barriers, which
together with the liberalization of access conditions, aim to increase and diversify the
exports of agricultural products in which Colombia can develop comparative advantages
(Ministry of Commerce, Industry and Tourism, 2006).
Besides the direct FTAs mentioned above, Colombia has multilateral Economic
Complementation Agreements with the Andean Community of Nations (CAN) and with
Mercosur. In the first case, the CAN represents a customs union comprising the South
American countries of Bolivia, Colombia, Ecuador and Peru. Its total population
reaches more than 98 million of inhabitants and its GDP is about US $491.000 million
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(Ministry of Commerce, Industry and Tourism, 2011). In terms of agricultural trading,
and more specifically in the case of rice, the CAN represents a major commercial
partner taking into account that most of the paddy rice exported from Colombia and
most of the milled rice imported, is commercialized within countries belonging to the
CAN, especially Ecuador.
Another economic complementation agreement currently in force is the one signed by
the Colombian Government and Mercosur, which makes part of the cooperation
agreement established between the Andean Community and Mercosur; the aim of this
agreement is to foster a regional integration among the South American countries in
terms of commerce and international cooperation. Mercosur (Mercado Común del Sur)
is an economic and political agreement between Argentina, Brazil, Paraguay and
Uruguay and its major purpose is to promote free trade and the fluid movement of
goods, people and currency.
The agreement between Colombia and Mercosur facilitates the creation of a free trade
area for products, both agricultural and industrial, which can be commercialized with
progressive tax reliefs that are applied to current customs duties. This agreement
represents for Colombia an opportunity to commercialize its products on a potential
market of 216 million inhabitants, with a GDP around US $569.000 million and import
demands around US $74.000 million during the last years (Ministry of Commerce,
Industry and Tourism, 2011).
2.3.3. Free Trade Agreements awaiting approval
Nowadays, Colombian government has signed FTAs with the governments of Canada
and the United States, which are in phase of final approval prior to their final
implementation. Taking into account that description for the Colombia – U.S. FTA was
presented above, this section will focus on the Colombia-Canada FTA.

Figure 13. Free Trade Agreements awaiting for final approval
Negotiations for the FTS between Colombia and Canada started on July 2007 and were
closed with the official signing of the agreement on November 2008. The Canadian
market represents the opportunity for Colombian goods and services to reach 33 million
inhabitants with a high-income level. This FTA aims at creating a common and
unrestricted free space, searching for a continuous economic development between both
countries. In general terms, the agreement includes not only the trading of goods, but
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also the commercialization of services, transit of people, technical standardization,
investment opportunities, and environmental and labour cooperation (Ministry of
Commerce, Industry and Tourism, 2008).
In terms of agriculture, both countries agreed to eliminate the agricultural export
subsidies on the products being traded and maintain an agricultural safeguard measure
in the form of an additional customs duty. Based on the negotiations, the approval of
this FTA will represent positive impacts for the milled rice exports from Colombia into
Canada under preferential conditions, placing this industry into equal commercial
conditions as the ones found for Chile, Costa Rica and Peru, with whom Canada has
already implemented FTAs (Ministry of Commerce, Industry and Tourism, 2008).
2.3.4. Free Trade Agreements proposed
At this moment, there are several countries that are discussing the possibility to
establish FTAs with Colombia. Those countries are presented in figure 14.

Figure 14. Free Trade Agreements proposed
For each case, negotiations include goods and services that are of mutual interest
between the two parties. In the case of agriculture, it is expected that Colombian
Government will leverage the negotiation of those agricultural products that nowadays
have a competitive position as coffee and flowers, and, on the other hand, will try to
protect those products that can be affected by the eventual implementation of the FTAs.
In some cases, sensitive products could become excluded from the negotiations as
happened with rice during negotiations held for the Colombia- E.U. FTA.
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2.4.

Conclusion

This chapter provided a general description of the Colombian rice sector, indicating its
configuration and main characteristics. In general terms, rice production in Colombia is
carried out in three main regions (i.e. Central, Eastern Plains, and North Coast). At
national level it is possible to distinguish three different productive systems: Irrigation,
rainfed/manual and rainfed/mechanized, each of them representing different productive
outcomes. Besides milled rice, there are also important by-products that are sold in
diverse market niches. There are important organizational stakeholders who are
involved in policy making and thus represent a key source of information that will be
considered in the following chapters. Regarding international trade, Colombia has
mainly an importer position, characterized by imports of milled rice, especially from
countries located in the Andean Community.
The impacts of the FTA between Colombia and the United States seem to be negative
for the Colombian rice sector. Therefore, longer tariff elimination periods and higher
import tariffs were negotiated in order to mitigate those constraints. In general terms,
Colombia is nowadays trading goods and services by means of FTAs with five
international destinations (i.e. CAN, Mercosur, Chile, Central American North Triangle,
and G3). Furthermore, Colombia has two FTAs in phase of final approval (i.e. U.S. and
Canada) and four FTAs under negotiation (i.e. E.U., South Korea, Panama, and
Turkey). The following chapter presents the set of theories and tools that are used along
the research.
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3. THEORETICAL BACKGROUND
3.1.

Introduction

This chapter starts with the description of the evolution of competitiveness theory and
provides a definition of the concept. Furthermore, several methods for measuring
competitiveness are discussed. In the second section of the chapter, theory on value
chain is presented, emphasizing on the concept of agro-commodity value chains, which
is central taking into account the aim of this research. From this topic, further
explanation is given regarding the governance, market trends and coordination of value
chains. Subsequently, scenario analysis is presented. For this, the definition of the
concept and the explanation of its use are discussed, prior to present the steps required
for applying this technique.
3.2.

Competitiveness theory

3.2.1. The evolution of competitiveness theory
The discussion of international trade and competitiveness among nations was initially
approached from a perspective known as trade theories. In this case, a set of theories
and theorems were developed in order to explain the global outcome of exchanging
goods between nations. Some of these theories served as guidelines during the twentieth
century for designing trade policies. This is the case of the theory of comparative
advantage, which is a famous representative of the concepts developed during this stage.
The Classical School
The concept of competitiveness derives its roots from the theories and conceptions
established with the Classical Trade Theories proposed by authors like Adam Smith
(1723-1790), David Ricardo (1772-1823), and John Stuart Mill (1806-1873). The point
of discussion was set up around the idea that nations could reach higher levels of
economic growth by maintaining an open international trade (Esterhuizen, 2006).
Therefore, prices that foreigners are willing to pay constitute the guide for domestic
production and consumption. For a national economy to grow, it was suggested the
concept of competition; the pursuit of self-interest, restrained by competition results in
maximization of outputs. In his paper, Esterhuizen (2006) cited some ideas initially
presented by Smith (1776) describing competition as a restrictive factor that fosters the
allocation of resources into their highest valued uses, boosting the economic growth.
Furthermore, it was also mentioned the concept of division of labour, presented also by
Smith, indicating that the amount of labour used for the production of a certain good
provides its value (Esterhuizen, 2006).
Under this scheme, Smith emphasized that each nation should focus on producing the
goods for which it has an advantage and should trade the ones produced by other
nations with higher degree of advantage. One of Smith‟s famous lines stated that:
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“If a foreign country can supply us with a commodity cheaper than we ourselves
can make it, better buy it of them with some part of the produce of our own
industry, employed in a way in which we have some advantage…” (Smith,
1776).
Another important leading figure from this period was David Ricardo. One of his most
remarkable ideas introduced the concept of comparative advantage, explaining that
countries could benefit from international trade even though any of them lacked of an
absolute advantage in any good. Ricardo (1817) stated that by means of concentrating
on the activities that each nation could perform the best, employing the least resources
and effort, the result of an international trade would represent a greater comparative
advantage. At the end of the trading process, each nation could acquire more goods than
it could have had by producing them independently without the advantage of
international exchange. Therefore, under this approach, each nation should focus on
producing the goods for which it has a relative advantage, and exchange the ones with
lower domestic opportunity cost (Esterhuizen, 2006).
Neoclassical models
The fundamental line of reasoning from neoclassical thinkers was derived from the
Ricardian model that explained the gains from trade; in this case, the aim relied on
explaining why opportunity costs differ among nations. Therefore, the major
contribution by Neoclassical models is the identification of sources of comparative
advantage, emphasizing the reasons why some industries can profitably expand whilst
others cannot.
Neoclassical theory of international trade is associated directly with the “HecksherOhlin” or HO model, which includes the concept of capital to the previously
consolidated notion of labour, presented before as part of the elements of classical
theory of comparative advantage. The HO model states that countries have comparative
advantages as a result of differences in factor costs. In this case, a country will achieve
comparative advantage in exporting the product that requires an intensive amount of the
factor with which that country is relatively well endowed with (Esterhuizen, 2006).
Several theorems are enclosed within the Neoclassical perspective of trade. For
instance, The Stolper-Samuelson theorem indicates the existence of one restriction on
trade based on the relationship between output prices and factor prices in a single
country (Samuelson, 1962). Furthermore, Samuelson was also involved in developing
The Factor Price Equalisation theorem stating that as a result of trade, countries increase
the real reward of an abundant factor whereas lowers its price in case of scarce ones.
In general terms both Classical and Neoclassical models reflect an overall conclusion
based on the determinants of comparative advantage. From this point, Neoclassical
thinking states the importance of identifying the pattern of national comparative
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advantage, which could be measured taking into account the production costs and the
product value.
Economies of scale and learning curve
The HO model assumes constant returns of scales, meaning that if production inputs
were doubled, output would be doubled proportionally. However, in many industries
this situation is rarely present due to the fact of economies of scale. This concept states
that as output increases and production locations get larger, the unit cost of production
decreases. Besides economies of scale, a reduction in production costs could be
accomplished by means of the learning curve. In this case, as firms increase the amount
of units produced, the knowledge regarding production efficiency gets improved as
well, achieving a decline in production costs which is possible to predict (Cho & Moon,
2002).
As indicated by Esterhuizen (2006), both concepts of economies of scale and learning
curve have an influence on international trade because some national industries could
become low-cost producers despite the non-abundance of specific production factors.
Therefore, nations could specialize in the production of goods that provide comparative
advantage and trade the ones that supply the additional needs. As stated by Yarbrough
and Yarbrough (2000), economies of scale and international trade are linked together in
a way that it is possible for each country to specialize in the production of a certain
good more efficiently without sacrificing the variety of goods.
Porter’s Competitive Advantage of Nations
The work carried out by Porter serves as a platform to study the competitiveness of
nations and the identification of factors associated with the success of certain nations in
particular industries. According to Porter, the competitiveness of a nation depends on
the capacity of its firms to innovate and upgrade and does not grow from a country‟s
national endowments, as was concluded by traditional trade theories (Porter, 1990).
In his book “The competitive advantage of nations” Porter mentions that competitive
success is determined and maintained by a series of interrelations between national
values, culture, economic structures, institutions and history. Furthermore, nations are
successful in particular industries as a result of a dynamic pressure fostered by strong
domestic rivals, aggressive home-based suppliers and demanding local customers. Is
this local-based challenging environment, the one that enhances the competitiveness of
companies against their global competitors.
The way companies can achieve a competitive advantage and industry leadership is
tightly related to their innovative potential. This is the capacity to generate new product
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designs, new production processes, new marketing approaches or new ways of
conducting training (Porter, 1990).
The capacity for a company to maintain a constant level of innovation leading to
successful competitive advantage has its basis on four broad attributes of a nation which
are represented by the so-called diamond of national advantage. The four attributes are:
factor conditions / demand conditions / related and supporting industries / firm strategy,
structure and rivalry. The description of the model and its attributes are presented in
section 3.2.3.2.
3.2.2. Definition of competitiveness
The concept of competitiveness has been used widely in literature encompassing a
broad scope of possibilities. Each definition aims at describing the concept from a
different dimension, creating difficulties when selecting a single option. Therefore, in
order to find the most suitable definition, the following section will present the
alternatives that result more appropriate for the purpose of this analysis.
In his article, Freebairn (1987) proposed a definition which results convenient when
analysing the ingredients for achieving international competitiveness on agricultural
export industries:
Competitiveness implies “the ability to deliver goods and services at the time, place
and form sought by overseas buyers at prices as good as or better than those of
other potential suppliers whilst earning at least opportunity cost returns on
resources employed” (Freebairn, 1987)
A subsequent description of the concept was developed by Esterhuizen (2006) taking as
a reference the previous definition. In this case, the author emphasizes that being
competitive implies the fact of gaining or wining something (e.g. market share,
increased rate on investment, increased profits, etc.) by defeating other competitors.
Competitiveness means “the ability to compete successfully in order to achieve
sustainable growth within the global environment, while earning at least the
opportunity cost of returns on resources employed” (Esterhuizen, 2006).
The Agri-food Policy Directorate of Agriculture Canada (1993) analysed the term
competitiveness taking into account an approach based on results. The definition states
that:
Competitiveness implies “the sustained ability to profitably gain and maintain
market share in domestic and/or export markets” (Agri-food Policy Directorate of
Agriculture Canada, 1993)
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From a Strategic Management point of view, Kennedy et al., (1997) provided a
definition which implies a direct relationship between competitiveness and the factors
that influence both the cost and demand structure of a firm. The author writes the
following:
The concept of competitiveness refers to “the ability to profitable create and
deliver value through cost leadership and or product differentiation” (Kennedy et
al., 1997)
When defining competitiveness it is important to take into account the intent of the
analysis. Hence, when adopting a definition of competitiveness it is adequate to have a
clear idea of the desired purpose (e.g. policy description, sector productivity growth,
export performance, etc.) (Abbott & Bredahl, 1992). Furthermore, it is possible to carry
out a competitiveness analysis across different levels of investigation. In their article,
Frohberg & Hartmann (1997) mention three levels of product aggregation for which
studies can be carried out. They suggest that it is possible to focus on the entire
economy, a specific sector or a single product. Furthermore, another differentiation of
competitiveness is related to the spatial extension of the analysis; in this sense, it is
possible to take as point of comparison different enterprises, regions or countries when
performing a competitiveness analysis (Frohberg & Hartmann, 1997). Therefore, when
searching for an integral definition of competitiveness it is recommended to take into
account the intent of the analysis, the level of aggregation, and the spatial scope.
When discussing about competitiveness, it is important to distinguish between the
concepts of comparative advantage and competitive advantage. The first one is based on
real factors emphasizing the benefit that results from trade when nations make an
efficient use of resources such as land, capital input and labour under conditions of
unrestricted trade. The second term, includes existing trading patterns which are present
in the real world, taking into account the implications of price distortions and barriers
to free trade i.e. policy effects, price effects, product quality differences and industry
marketing skills (Worley, 1996).
3.2.3. Measures of competitiveness
In order to measure and analyse competitiveness, there are two broad approaches that
can be taken into account: models and indicators. The first approach relies on complex
and sophisticated procedures which are used mainly by academic researchers or used in
the context of analysis aimed at supporting high-investment decisions. The second
approach, based on indicators, is focused on measuring competitive performance over
time in order, for instance, to carry out comparison across industries (Esterhuizen,
2006). Taking into account that competitiveness is a relative measure, Frohberg &
Hartmann (1997) stressed the importance of using a reference value while performing
the comparison. Since it is a relative measure, the competitiveness of enterprises or
regions within a country, or between countries could be compared.
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An important aspect that determines the precision of the measurement corresponds to
the quality of the data available. Therefore a good starting point when measuring
competitiveness corresponds to verify the quality, type and amount of data available;
once this is carried out, it is recommended to select the most appropriate method in
order to measure competitiveness (Frohberg & Hartmann, 1997).
The large amount of tools available to measure competitiveness reflects the multiple
dimensions covered by the concept and its complexity but also shows that it is
perceived as a source of ambiguity (Siggel, 2006). Therefore, in order illustrate the
distinctions between measures of competitiveness, the different levels of
competitiveness are presented as follows based on the article written by Thorne (2005):
1. Competitive Performance: This term refers to the measurement of indicators of
competitiveness of specific firms, sectors or countries. As part of his research,
Thorne (2005) considered profitability as a leading indicator of longer term
competitiveness. This appreciation was consistent with the findings obtained by
Kennedy et al. (1997) who indicated that profitability provides a useful insight
regarding overall competitiveness.
2. Competitive Potential: It represents the measurement of sources of Competitive
Performance. According to Pitts and Lagnevik (1998), “It is concerned with the
availability, quantity and quality of inputs and how they are formulated to produce
superior performance”. For instance, costs of production and productivity could be
used as measures of Competitive Potential (Thorne, 2005).
3. Competitive Process: is the mechanism whereby Competitive Potential is translated
into Competitive Performance including mainly qualitative measures.
Several methods for measuring competitiveness are presented in the next section,
according to the distinction presented above as part of the levels of competitiveness. In
this case, the classification of measures is presented according to measures of
Competitive Performance and measures of Competitive Potential. In the case of
measures of Competitive Process, their usage is more oriented towards qualitative
distinctions and therefore are not included as part of the present research, which is
oriented on making use of quantitative indicators of competitiveness.
In order to have a clear understanding in the usage of the measures of competitiveness
that are presented as follows, their description will start from those measures that can be
used to assess competitiveness at a national level, ending with those that can be used at
a corporate level. This strategy is managed for each of the two levels of competitiveness
discussed.
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Figure 15. Measures of competitiveness
3.2.3.1. Measures of competitive performance: Refers to indicators and measures of
past performance of competitiveness.
-

Competitiveness reports:

As an instrument to measure international competitiveness, it is possible to consider the
competitiveness reports produced by two Swiss institutes: the World Economic Forum
(WEF) and the International Institute for Management Development (IMD). These two
institutes provide their own view of competitiveness and compile the rankings of
international competitiveness on annual reports which are considered as international
references in this field.
In case of the report produced by the WEF, called the Global Competitiveness Report,
the institution takes into account the result of GDP and/or productivity as parameters
that influence international competitiveness. The general index or Global
Competitiveness Index that is presented in the report combines two specific indices:
The Growth Competitiveness Index which relies on measures of economic performance
and the Business Competitiveness Index which is based on qualitative perceptions of
the business environment provided by business executives from different countries
(WEF, 2010).
On the other side, the report published by the IMD, called The World Competitiveness
Yearbook, focuses on ranking and analysing how a nation´s environment creates and
sustains the competitiveness of enterprises. For this, the organization searches for data
from both national and international sources which is used to obtain statistical
indicators. This report also includes a component based qualitative results from
questionnaires sent to executives and managers who are asked to evaluate the current
and prospective competitiveness of the nation in which they work (IMD, 2010).
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-

Unit labour costs

This indicator of competitiveness evaluates the cost of labour required to produce one
unit of output. It helps to determine the competitiveness of countries based on the
calculations of unit labour costs determined by wages, product prices, output and
exchange rates. However, it is important to notice that calculating labour costs is not an
easy task due to the sensitiveness associated with obtaining accurate wage information
that is essential for this indicator. This aspect is more critical especially for developing
countries (Nabi & Luthria, 2002). There is a relationship between productivity and unit
labour costs. According to Nabi & Luthria (2002) “an increase in productivity can offset
an increase in compensation per hour and its effect on unit labour costs”.
-

Trade and market share indicators

This set of indicators focuses on measuring competitiveness taking into account market
and trade data. Although initially designed for international comparison, they also
provide a frame to compare the competitiveness of different countries or regions. Two
important advantages of using trade data for this purpose are that demand and supply
responses are considered simultaneously, and also that costs of marketing and transport
to and from the port of entry are also taken into account (Frohberg & Hartmann, 1997).
The most comprehensive indicators of international competitiveness that use trade data
are: the Relative Export Advantage Index (RXA), the Relative Import Penetration Index
(RMP), and the Relative Trade Advantage Index (RTA). While the first two indexes
consider exclusively export and import values respectively for calculating the
competitive advantage of a country in a certain product category, the third index
considers both activities which results in more precise and accurate measurements
(Frohberg & Hartmann, 1997).
In their study, Valentine & Krasnik (2002) discussed several considerations that are
important when comparing and interpreting RTA indicators. In this case, there are three
important aspects of the RTA formula that may change when calculating the indicators.
Firstly, it is important to determine if the comparison will be done for a single
commodity, a product or a commodity group. Secondly, it is required to define the
country or group of countries for which competitive advantage will be estimated.
Thirdly, the group of reference countries needs to be considered. As a result of the
previous considerations, the interpretation of the RTA index may generate the following
options for comparing competitiveness:
 Comparison of the differences in the RTA index for different products or
commodities in a single country with the same reference countries. In terms of
results, the higher the RTA index the greater the competitive advantage for a
particular product compared with the other products in that particular country.
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 Comparison of the differences in the RTA index for a single product or commodity
in a specific country and comparing against different reference countries. The result
of the comparison may indicate the relative importance of the traded commodity to
different trading partners.
 Comparison of the RTA index between different countries trading the same product
or commodity, using the same group of reference countries. In this case the absolute
value of the RTA indicator is affected by the size of the country, generating
difficulties when comparing the competitiveness. In this case, it is recommended to
use a different measure, such as trend analysis comparison.
-

Real Exchange Rate

The real exchange rate (RER) is a measure that can be used for evaluating the gain/loss
of competitiveness of the entire economy of a country or in some cases as a measure for
specific sectors. For this, the RER equation relates the price index of tradable
commodities over the price index of non-tradable inputs. In this case, a relative increase
in the cost of non-tradable inputs which corresponds to an appreciation of the real
exchange rate leads to higher production costs (Frohberg & Hartmann, 1997).
This indicator can be used both at macroeconomic level, by using economy-wide price
indices, and also at micro-level, by using the price indices of single industries
(Helleiner, 1991). However, when used at macroeconomic level, it is essentially a
monetary indicator, focusing on the distortion of the currency value, rather than
capturing factors of real competitiveness.
Some arguments that are found in literature indicate that RER possesses several
problems when used as a measure of competitiveness. For instance, Minale (2002)
suggests that at conceptual level, this particular measure relies on relative price/cost
factors, excluding important non-price factors that could complement the concept of
competitiveness. Furthermore, there are difficulties when using RER for measuring
competitiveness in developing countries. Such difficulties are derived from assumptions
that consider technology as widely available and cost effective for all the countries and
the assumption of homogeneity of tradables in the domestic country and tradables in the
rest of the world (Minale, 2002).
-

Foreign Direct Investment

This concept represents an indicator of national competitiveness which reflects the
foreign ownership of productive assets and the capability of a foreign country to pull in
mobile international resources in the form of physical capital and know-how.
In order to measure competitiveness, it is important to focus on the amount of foreign
direct investment that a particular country is showing. Thus, a high level of FDI is seen
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as a positive indicator of competitiveness. On the other side, the amount of FDI a
foreign country attracts is also considered as a sign of competitiveness of that particular
nation or even more, of the sector or region attracting the foreign investment (Frohberg
& Hartmann, 1997). In this case, there is a congruence between the factors that provide
attractiveness for inward FDI for a certain country and the factors that determine its
competitiveness (Nabi & Luthria, 2002).
-

The Growth-Share matrix

In the early 1970´s the Boston Consulting Group developed a planning model used for
managing the portfolio of different business units within a firm. For this purpose, the
model developed consists of a 2-axed diagram that relates the market growth rate and
the relative market share for the different business units. Market growth serves as a
proxy for industry attractiveness whereas the relative market share serves as a proxy for
competitive advantage.
The resulting matrix includes four categories which represent the possible positions for
the business units or products according to these two indicators of profitability. In
practical terms, firms can use the resulting categorization of their products or business
units in order to allocate resources. The description of the four positions within the grid
is illustrated in figure 16 and presented as follows:
Cash cows (Low growth, high market share): Profitability and cash generation should
be high. This category represents mature and slow growing industries in which business
units require low investments and generate cash that can be invested in different
business units.
Stars (High growth, high market share): Profitability should be high but require high
investments. Correspond to high growing markets in which business units can succeed
turning into cash cows once industry reaches a mature stage.
Question Marks (High growth, low market share): These business units require
resources and cash to maintain their high growth rate but because they have a low
market share they do not generate much cash. Furthermore, it is uncertain if they will
succeed and become stars in the future. This category should be analysed carefully in
order to decide if it is worth to maintain the investment required to increase the market
share over time.
Dogs (Low growth, low market share): Profitability is generally absent but it ties up
capital that could be better deployed in more profitable options. These business units are
good candidates for divestiture.
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Growth Share Matrix
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Figure 16. Growth-Share Matrix
To ensure long-term value creation, firms should manage a portfolio of products that
includes both high-growth products in need of cash inputs and low-growth products that
generate substantial cash. Firms can also compare their competitive positions against
each other by classifying their products in the matrix. As a result, firms that show a
large share of their sales in categories like cash cows or stars are considered to be more
competitive than those firms projecting a large share in categories as question marks or
dogs (Esterhuizen, 2006).
3.2.3.2. Measures of competitive potential: Refers to indicators and measures which
can assess both past performance and future potential of competitiveness.
-

Domestic resource costs

A well-known measure of comparative advantage is the Domestic Resource Costs
(DRC). This indicator equals the real domestic resource cost required to save or earn a
unit of foreign exchange. In their research Mohanty, Fang & Chaudhary (2002)
mentioned that DRC can be used as an indicator to compare the relative efficiency
among agricultural commodities. The definition provided by these authors state the
DRC represent “the shadow value of nontradable factor inputs used in an activity per
unit of tradable value added”. As a result of the calculation of DRC values, the selected
commodities can be ranked and this classification is used as indication of comparative
advantage or disadvantage. On the other hand, if the domestic value added is greater
than the opportunity costs of the domestic resources, the considered alternative will lead
to growth. (Frohberg & Hartmann, 1997; Mohanty, Fang & Chaudhary, 2002).
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-

Mathematical models

Whenever it is necessary to measure competitiveness, it is possible to make use of
simulation models that rely on robust mathematical procedures that integrate several
variables of interest. For instance, general equilibrium models, which usually depict the
entire economy and take into account econometric interdependencies, include a variety
of variables such as changes in output, input, use, final consumption, export, import,
prices, among others.
However, those models result costly and time consuming to build. Furthermore, they
must be built strong enough against policy alterations, since any of these modifications
is likely to induce a change in the way the product under investigation is produced in
the particular economy or sector. This characteristic, called external robustness, provide
the model with parameters that remain functional even in the case of new policies
inclusions. Highly sophisticated mathematical models are not usually used for
comparing competitiveness across countries, because they demand high requirements in
terms of manpower, data and time. Nevertheless, once specified they can easily be used
to analyse the impact of a variety of policy scenarios (Frohberg & Hartmann, 1997).
-

Accounting methods:

It is possible to compare production costs and gross margins in order to indicate
whether or not an individual enterprise, region or even a country has a competitive
advantage on producing a single commodity. For this purpose, information derived from
e.g. individual farms is averaged to make comparisons between different regions or
countries. In case of gross margins, values are obtained by subtracting costs of variable
inputs from gross revenue.
In their article, Frohberg & Hartmann (1997) suggest that it is advisable to normalize
gross margins values with e.g. the value of sales or labour costs, in order to realize
comparisons in an easier way. By using this indicator, the authors mentioned that it is
possible to obtain detailed insights into the reasons why some enterprises, regions or
countries are not competitive in particular products; the reason for this lies in the fact
that such indicator offers a comparison at production level taking into consideration a
detailed breakdown of the various cost items used at this level.
A serious requirement for achieving satisfactory results while using this set of
indicators, especially when making comparisons across countries, has to do with the
quality and homogeneity of data employed. It is necessary to include the same data set
for all the different countries under comparison in terms of output and input values
(Frohberg & Hartmann, 1997). For instance, when comparing grain production at
international level, some countries include the value received for the straw as a
component of outputs whereas in other countries this sub-product does not represent
any component of the revenue structure.
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In order to measure and compare the competitiveness of cereal production among
selected EU countries, Thorne (2005) focused on determining two different sets of
indicators: comparative cost of production as indicators of Competitive Performance
and partial productivity as indicators of Competitive Potential. In the first case, the
measures were oriented on comparing the total costs as a percentage of the total value
output, total costs per 100kg of production, and total costs per hectare of cereal
production. In order to get an insight on the sources of Competitive Potential associated
with the international performance, Thorne examined the individual cost variables and
associated returns for each of the individual countries. Furthermore, the indicators used
for determining the partial productivity were yield, land productivity and labor
productivity.
In a similar study, aimed at analysing the competitiveness of Irish agriculture, Boyle
(2002) recognized that cost of production determines in a large extent the
competitiveness in the market place for commodities. Additionally, when discussing
about issues in agricultural competitiveness, Abbott & Bredahl (1992) recognized that
the most pervasive concept of competitiveness practiced by agricultural economists is
price competitiveness. In order use this concept, data required includes measures of
productivity, unit costs, trends in yields and output unit costs (Abbott & Bredahl, 1992).
-

Porter’s diamond model

The framework proposed by Porter and known as the “National Diamond” is used in the
context of case studies of competitiveness to assess the prospects of an industry, product
or economic activity (Abbott & Bredahl, 1992). This model provides a qualitative
description of factors that confer competitive success of an industry in a particular
country. Furthermore, once the description of the factors is done, it can also be used as
an instrument to compare the competitiveness of different industries in a particular
country or a particular industry among different countries (Esterhuizen, 2006). In
addition, scores can be given to each factor in order to perform the comparison among
countries.
According to Porter there are four main determinants of competitiveness of enterprises:
their strategy, structure and rivalry, the demand conditions they face, the factor supply
conditions they encounter, and the conditions of related industries (Figure 17). Despite
the fact that there are a multitude of factors that determine competitive success of
industries and enterprises, this particular model includes a classification that suggests
these four facets of a diamond. These facets can be viewed as dimensions along which
competitiveness can be measured. (Siggel, 2006)
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Firm strategy, structure
and rivalry

Factor conditions

Demand conditions

Related and supporting
industries

Figure 17. Porter‟s National Diamond
The four determinants represented by the diamond and their intrinsic relationship reflect
the essential parameters that allows international competitive success. The elements of
the diamond will be discussed as follows:
Factor Conditions: This element takes into account the availability of high quality,
efficient and specialized inputs to firms and businesses. Factor conditions that
determine competitive advantage in most industries are not inherited but created within
a nation, as part of a process of development that is carried out under different schemes
across nations and among industries. The success of achieving competitive advantage
from exploiting such factors depends at a large extent on their arrangement in terms of
efficiency and effectiveness. At production level, the most important factors required
are those that are specialized requiring a sustained and strong investment. Examples of
factor conditions are natural endowments, human resources, capital availability and
infrastructure (physical, administrative, scientific and technological).
Demand Conditions: The second determinant of competitiveness shows the influence
that home demand conditions have over firms within a nation. In situations in which
local customers reflect a demanding and sophisticated pattern, companies within a
nation can improve their competitive advantage. Is this fact of being exposed to
demanding and sophisticated customers, the one that forces companies to innovate and
upgrade, reaching higher standards as a response to continuous challenges.
Related and supporting industries: This determinant emphasizes on the support for
upgrading that is provided by locally based suppliers and firms in related fields.
Clusters of such industries can help competing firms innovate and create more unique
ways of meeting customer needs without needing to make all the investments
themselves.
Firm strategy, structure and rivalry: The fourth determinant of competitiveness relates
the context that shape the strategies and structure of firms and the nature of local rivalry
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as a result of the beneficial pressure that leads to local competitors to develop unique
and better ways to meet the customer requirements. As part of the strategic context,
firms can develop local rules and incentives in order to encourage investment and
productivity; examples of this are the implementation of intellectual property protection
and the use of incentives for capital investments.
3.3.

Value chain theory

3.3.1. Value chain concept and agricultural commodity value chains
The term value chain serves to describe “the full range of activities which are required
to bring a product or service from conception, through the intermediary phases of
production, delivery to final consumers, and final; disposal after use”(Kaplinsky &
Morris, 2002). The concept of value chain has been used since 1960, but was widely
adopted in the 1990s decade as a result of publications made by Porter (1985, 1990) and
Womack and Jones (1996).
Taking into account the aim of the present research, based on the analysis of a particular
commodity sector in a certain country, the concept of value chain needs to be specified
to fulfil the characteristics of such a case. Therefore, based on the general description of
value chain presented above, the following paragraphs will expand this definition in
order to use the concept adequately. The subsequent explanations will be referred to
commodity value chains, and more specifically the case of agricultural products.
Therefore, the concept of agro-commodity value chains will be used, which is a concept
derived from Gereffi‟s (1994) basic framework for describing global commodity chains.
As stated by Moir (2006), the traditional pattern of agricultural production used to be
characterized by a more-or-less perfect competition which was fostered by product
homogeneity, a large number of buyers and sellers, and a relatively freedom of entry to
the market. Under this scheme, farmers were responsible for supplying their production
and they were the ones who decided the volume and type of output to be produced.
Once farmers placed their product on the market, the relationship among seller and
buyer (producer: wholesaler) was generally limited to simple spot transactions (Moir,
2006). Therefore, the traditional framework used in such circumstances was derived
from a perfectly competitive economic model (Vettas, 2006).
The validity of the competitive framework referred above is nowadays subject of debate
inasmuch as the structure of agricultural and food markets seems to be changing in
different ways. The competitive framework can be used, however as a good starting
point, but the main difference lies in the fact of today´s increased concentration at one
or more stages of the value chain. As indicated by Vettas (2006), “where we may have
used to have a very large number of buyers and/or sellers that each operated as small
price takers, we now may have large buyers and sellers, each with significant market
power. We are also starting to see product differentiation emerging as an important
strategy and, for some products, even a significant number of “brand” names that
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become strong in the market”. The fact of increased concentration among different
stages of the value chain, including producers, distributors, retailers, and transporters,
has provided a common background in which concepts like vertically linked chains and
product differentiation are important issues that deserve further attention.
It is common to find powerful influences performed by participating firms within
commodity value chains. For instance, if the retail or processing sector is highly
concentrated, there is a high probability for firms in this sector to have an oligopoly
power while selling their produce. Furthermore, downstream firms can become
oligopsonists while buying inputs from farmers and processors (Moir, 2006).
Therefore, it is important to recognize the role of market power when discussing the
characteristics of agro-commodity value chains, as it affects the distribution of benefits
and costs across different stages in the chain as for example producers, processors and
consumers. For instance, in the case of raw commodities such as coffee, cocoa, and
banana, the inputs represented by primary production stand for a small proportion of the
value of the final product. In terms of the percentage received by producers of the total
value of the finished product, coffee producers receive around 10 percent, cocoa
producers around 15 percent and banana producers around 10 percent of the total value
(Moir, 2006). On the other hand, it is frequent to find a high proportion of the value of
the final product received by retailers in the case of agro-commodity value chains.
The effect of market power in the agro-commodity value chain has become more
evident in cases in which contractual agreements are used. In such a case, the generation
of close vertical relationships within the chain makes evident the power exercised by
private companies. For example, the influence of supermarkets over the supply of fresh
products has prompted farmers to modify their commercialization and negotiation
strategies. As a result, supermarkets are the ones who set in advance specific quantities,
quality requirements, prices and delivery dates, leading farmers to adapt to such
circumstances. However, not all farmers are able to adapt and enter this system. In
general terms, strong farmers are the ones supplying their production under a
contractual mechanism and even achieving exporting volumes whereas small farmers
commercialize their production in the traditional local market. This type of
differentiation between producers reflects what it is known as a two-tier system of
agricultural production (Moir, 2006), which is strongly present in developing countries.
In order to analyse the impact of market power on the benefits from trade liberalization
in developing countries, Moir (2006) suggested that the influence of trade reform on
economic agents will depend on the structure and characteristics of commodity supply
chains. Therefore, it is important to perform analysis of the structure of commodity
supply chains and the vertical linkages that characterize them while assessing the effects
of trade liberalizations.
When referring to agro-commodity value chains, Swinnen and Vanderplas (2006)
identified the influence of competitive structure of firms over farmers and pointed out
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that in circumstances of high competition among firms, farmers are offered high prices,
credits and inputs in order to assure the supply of the production. In this case of high
competition among buyers, it is common to negotiate by means of incorporating certain
incentives or penalties into contracts in order to maintain the supply of production as
farmers are highly attracted to ultimately sell their production to the most priceattractive buyer generating a side-selling situation.
3.3.2. Governance of value chains
The fact of having a dominant party in the value chain, who determines its overall
character lead us to the concept of ´governance´ of the value chain. Is this dominant
party the one that becomes responsible for upgrading activities within individual stages
and coordinating their interaction (Kaplinsky & Morris, 2002). As stated by Gereffi et
al. (2001) in the context of value chain analysis, “governance can be defined as nonmarket coordination of economic activity”. The role of governance can be distinguished
based on the party that mainly coordinates and plays the key role within the value chain.
Therefore, two main types of governance can be identified: buyer-driven value chains
and producer-driven value chains. In the first case and as stated by Gereffi et al. (2005),
global buyers exercise explicit coordination in order to help create a highly competent
supply base upon which global production and distribution systems could be built. For
instance, in sectors like processed fruits and horticulture, the power exercised by buyers
is clearly evident (Gereffi et al., 2001). In the case of buyer-driven value chains, entry
barriers are low and producers are subordinated to the key agents who control the design
and marketing at the downstream side of the chain. Furthermore, production is
outsourced to competitive sub-contractors, which are normally located in developing
countries.
On the other hand, producer-driven value chains are characterized by the dominance of
key producers, which play the role of coordinators among the various stages of the
chain. Those producers, generally owning vital technology, take the lead and get
actively involved in supporting both their suppliers and customers. Producer-driven
value chains are more likely to be characterized by FDI than are buyer-driven chains
(Kaplinsky, 2000). Furthermore, in this case, barriers to entry are high as they involve
strong investments in order to achieve economies of scale and competitive positions.
Producer-driven value chains are also increasingly structured so that low-profit
activities are outsourced upstream to network of suppliers which are bound by contracts
that lead them to produce under specified conditions. At downstream side, competitive
networks of retailers are also included in order to take care of low value-added
activities.
Governance structures are defined in response to two different needs for coordination.
First, as companies get more involved in specifying the product that is provided by their
suppliers, there is a higher interest to develop governance structures in order to
coordinate supplier activities. Second, as companies get more exposed as a result of
55

suppliers‟ failures, there will be more interest on monitoring the supply chain (Gereffi et
al., 2001).
In his article, Gereffi et al. (2005), indicated five basic types of value chain governance
which are represented in figure 19 and will be explained as follows:
-

Markets: In this case, market linkages persist over time representing the possibility
to develop repeated transactions between the parties involved. Furthermore, costs of
switching to new partners and complexity of information exchanged are relatively
low. Market exchanges are mainly based on price determinants.

-

Modular value chains: Under this category, suppliers manufacture a certain product
based on customer specifications that can be codified. There is a reduction in
buyer‟s control and direct monitoring over the product due to the faculty of
suppliers to provide a full package and general control over production processes
and procurement. This is usually the case of products that require modular
construction. Codification makes possible to exchange complex information with
little explicit coordination. Costs of switching to new partners remain low.

-

Relational value chains: These are complex relationships between buyers and
sellers, creating in some cases mutual dependencies and higher levels of asset
specificity. Tacit knowledge must be exchanged between the two parties, as product
specifications cannot be codified. The mutual dependence that is created is
maintained through reputation, trust, social ties or proximity. The high levels of
explicit coordination required for a smooth process of knowledge exchange make
that costs of switching to new partners result high.

-

Captive value chains: In this case, small suppliers are transactionally dependent on
larger buyers as they face significant switching costs. Lead firms show a high level
of control and intervention over the production process. Therefore, by having
complex products and specifications controlled in a large extent by leading firms,
suppliers are unable to develop strong capabilities and are captive by those leading
firms. Captive suppliers are often confined to a narrow range of activities and are
dependent on the leading firm for complementary activities that require deeper
involvement. The power of leading firms is derived from their market power and
their positioning in chain segments in which they can create high returns.

-

Hierarchy: This category is characterized by vertical integration. In this case,
leading firms are forced to develop and manufacture their products in-house due to
the high complexity required and the lack of highly competent suppliers.
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Figure 19. Five types of global value chain governance (Source: Gereffi et al., 2005)
In the figure, linear arrows represent exchange based on price while block arrows
represent higher flows of information and control, which is regulated through explicit
coordination.
3.3.3. Market trends of agro-commodity and food value chains
When referring to agro-commodity value chains it is important to distinguish between
upstream firms, i.e. the producers or suppliers and the downstream firms, i.e. the
processors, manufacturers or retailers. Each of these two stages might be characterized
by imperfect competition (i.e. low number of firms upstream and downstream) which is
a common phenomenon in agricultural and food value chains (Vettas, 2006). In many
developing countries, there is a trend based on oligopolistic positions of the downstream
level in which profits tend to increase as the stage in the chain moves toward the
downstream side. Furthermore, in order to study the development of food chains, it is
important to consider tariff systems and international barriers as it is common to find
many upstream suppliers of raw materials located in developing countries whereas the
downstream firms are importers operating from developed countries.
When analysing the market trends for agricultural and food chains at the downstream
stage, there are important changes that have occurred since 1950 in both developed and
developing countries. At this time, the common settings were defined by traditional
markets integrated by small number of producers who provided agricultural products to
both local brokers and traditional wholesalers by means of direct sales (McCorriston,
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2006). The evolution of markets emphasized the presence of supermarkets replacing in
a large extent the role of brokers and wholesalers in a way of market transformation;
such transformation was developed at different paces and according to socioeconomic
and structural characteristics of each geographic region. As a result, of this
“supermarket revolution”, final customers were favoured by a series of new features
offered by supermarkets which made a crucial difference at the downstream side of the
agricultural and food chains. One of the most important aspects that enhanced the
success of supermarkets is related to the fact that supermarkets offer a wide portfolio of
services in addition to the fundamental role as food suppliers. The growing availability
of supermarket services has been fostered by major improvements in retail procurement
logistics technologies, inventory management, liberalization of the tariff system in
many countries and increased levels of FDI (Vettas, 2006). The evolution of market
structures has resulted in increased concentration at the downstream stage of the
agricultural and food supply chains nowadays.
As a result of the concentration of retailers at the downstream level described above, the
situation of farmers and producers at the upstream side has been subject of permanent
change. In order to maintain the large volumes of supply required by the supermarkets,
large growers have shown a dominant position when compared with small producers,
which are restricted by a small financial base, inabilities to achieve economies of scale,
and difficulties for obtaining the certifications required to commercialize their
production. Therefore, traditional farmers have been pushed as secondary players within
this vertical supply food chain. Despite the clear disadvantages found, there are
potential opportunities that can be achieved by small farmers that would allow them to
remain active in the market; in this case, the ability to provide the care required to
guarantee premium quality and the faculty of produce at lower costs (due to family
labour supply) are advantages that can be taken into consideration (Cacho, 2003).
3.3.4. Value chain coordination
A recent discussion has been set when referring to value chains in agriculture around the
fact of developing vertically coordinated supply chains. This concept derives from the
idea that farmers provide their production under a contractual mechanism to subsequent
retailers in the value chain. It is supposed that this system provides advantages to
farmers as firms supply them with inputs, technical assistance, training and credit as
additional features within the negotiation for their production. Besides, the fact of
having a guaranteed market and a fixed price can be understood to serve as a positive
gain to farmers in much of the cases. Nevertheless, once the other side of this
negotiation mechanism is observed, it is possible to identify a reduction in the
independence of farmers as they are locked into producing a specific product with fixed
parameters and less bargaining power against their buyers. Once both positive and
negative aspects are observed it can be concluded that those farmers who are involved
in vertically coordinated supply chains by means of contractual agreements have higher
levels of income and wealth than those in the traditional sector (Moir, 2006).
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In his article, Vettas (2006) mentioned three broad methods that can be used for
organizing the transfer of agro-commodities from farms (upstream stage) to the
subsequent stages of the value chain at downstream sides. The three methods are:
-

Spot markets: This method was suited for perfectly competitive environments and is
based on the principle of setting prices as a result of the interaction between supply
and demand mechanisms. This situation provides a clear view of the cost and value
of each commodity negotiated and its relative scarcity.

-

Agricultural contracts: As a result of the increased concentration downstream in the
chain, the relationship between producers and retailers has evolved towards the
implementation of agricultural specific contracts. This evolution has been fostered
also by the gradual liberalization of agricultural markets and the removal of trade
barriers worldwide. In this case, there is a clear definition in advance of specific
parameters as for example quantity to be delivered, buying price, quality
requirements, and time of delivery, among others. The general implications for
farmers as a result of negotiating via agricultural contracts can be seen as a trade-off
between risk and return. As indicated previously, there are clear advantages for
farmers which are associated mainly with a reduction of the risk in the productive
activity. On the other hand, farmers often obtain a lower price due to the high
bargaining power of downstream firms compared with the price obtained in a free
(spot) market.

-

Vertical integration: This method is based on developing strategies for vertical
integration as mergers and acquisitions in order to expand the business along the
value chain. The integration follows two different directions: backward and forward.
In the first case, the common example is represented by a large retailer which moves
back towards the distribution, transportation and even the production stage. The
second case is exemplified by a producer, typically with strong and wealthy
capabilities, who moves its operations to cover the different stages that are all the
way to the final consumers. The implementation of vertical integrations is mostly
common in the case of complex and tightly coordinated production systems (Gereffi
et al., 2005)

In some cases, the role of traditional wholesalers is based on finding, buying and selling
different agricultural products on a day-to-day basis without generating a deep
involvement in the activities that are undertaken at production level. In this case, their
scope does not include the implementation of production support programs or the
interest for maintaining a long term commercial relationship with farmers. This
negotiation mechanism can be seen as opposed as the one presented above for
contractual agreements. As a result, traditional wholesalers are not able to maintain a
capacity for monitoring and enforcing the quality and homogeneity of the products they
buy (Moir, 2006).
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3.4.

Scenario analysis

3.4.1. Historical development and definition of the concept
The process of scenario analysis as a tool for disciplined thinking has its roots as a
result of global concerns in the field of atomic physics. By the year of 1942, computer
simulations were developed by atomic physicists as part of the Manhattan Project, in
order to determine if a fully explosion of an atom bomb would result in an
uncontrollable ignition of the skies (Schoemaker, 1993). Rather than basing predictions
merely on complex physical equations, researchers used computer simulations to
estimate probabilities of the possible outcomes of this procedure. After this initial use of
scenario analysis, the concept continued to be used and developed further in the military
field by Rand Corporation. By this moment, one of the first definitions of the scenario
concept emerged, provided by Kahn & Wiener (1967). These authors stated that
scenario represent a “hypothetical sequences of events constructed for the purposes of
focusing attention on causal processes and decision points”. An important characteristic
of this definition was represented by the mental shift from traditional forecasting
methods into the analysis of decision making processes that scenario analysis supported.
To do so, scenario analysis focuses on “enhancing the mutual dependencies and
implications of current and future trends” (Fleisher & Bensoussan, 2003). These mutual
dependencies were later recognized as important factors of scenario analysis inasmuch
as they often surpass the relevance of the individual factors themselves.
During the decade of the seventies, several commercial companies started to implement
scenario planning as part of their strategic decision process. Prior to this time,
entrepreneurial views into the future were one-dimensionally oriented at economic
growth. The increase in adoption was fostered by complex and uncertain situations
during this period, for instance, the oil shocks (1973 and 1979), a widespread
deregulation, and the emergence of new technologies (Schoemaker, 1993). A welldocumented example of a pioneer company using this approach is found at the Royal
Dutch/Shell Company, who began using formal scenario analysis around 1970, in order
to visualize the future outcomes considering the possibility of an OPEC-induced price
hike. In fact, once oil prices quadrupled in 1973, Shell considered this planning tool as
of major importance and continued using it on trying to anticipate and exploit
subsequent oil shocks (Schoemaker, 1993). The use and implementation of scenario
analysis in Shell was suggested to induce an improvement in company‟s global position
in the industry, by moving from number 6 in 1973 to number 2 by the late 1980s
(Grayson & Clawson, 1996).
Other companies that incorporated scenario analysis as part of their strategic planning
process during this decade were General Electric and Lockheed. The common
denominator for such enterprises was an operation under unstable economic, political,
and social environments, forcing their strategists to consider long-term views as
fundamental activity for their planning (Gausemeier, 1998). A survey conducted on
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“Fortune Industrial 1000” enterprises in 1977 indicated that multiple scenario planning
was being used by 16% of the companies surveyed. The same survey, carried out on
1982, indicated an increase in the rate of adoption reaching a 32% of the Industrial 1000
enterprises (Fleisher & Bensoussan , 2003; Gausemeier, 1998 ).
The market for scenario analysis was also positively influenced by the disillusion found
with some of the comparative forecasting models, which probed to be not as fancy and
scientific-focused as they claimed to be. As a result, planners recognized the usefulness
of identifying a number of plausible future environments rather than relying on a single
forecast (Schnaars, 1987). There are two ways in which scenario analysis differ from
other forecasting models. Firstly, it is based on qualitative and contextual descriptions
about the future rather than using robust quantitative procedures. Secondly, scenario
analysis aims to generate a set of different views of the future, each of them having a
plausible chance of occurrence which is not assured. These are some of the features that
explain why scenario analysis have had an important popularity in the field of strategic
planning, turning it into a tool that allows the generation of plausible views of the future
in a narrative way (Schnaars, 1987).
The use of scenario analysis proved to be of great importance for visualizing the future
in situations of high uncertainty. Such a tool can be used for enterprises in order to
strategically think about the future, in cases in which strong influencing forces
associated with i.e. globalisation, trade liberation, and information technology generate
prospective uncertainty (Fleisher & Bensoussan , 2003).
By means of developing multiple scenarios, it is possible to overcome two common
mistakes in the decision making process: under and over-prediction of change. Such
process is known as scenario planning, having as final purpose to build a shared
baseline for strategic thinking (Fleisher & Bensoussan, 2003). Scenario planning, then
“allows us to chart a middle ground between under and overprediction… by dividing
our knowledge into two areas: (1) things we believe we know something about and (2)
elements we consider uncertain or unknowable.” (Schoemaker, 1995). In terms of
psychological effects, scenario analysis influences the exploitation of one set of biases
(e.g. conjunction fallacies) to counteract another set (e.g. overconfidence) (Schoemaker,
1993).
In order to continue explaining the use and the process for developing scenarios, it is
convenient to make a review on some definitions of the concept. For this purpose,
several definitions will be provided in order to obtain a concise view of this strategic
tool.
In his article, (Schnaars, 1987) refers to scenario analysis as a qualitative process based
on the assumption that future is not a merely mathematical manipulation of the past, as
considered by forecasting techniques, but is more a confluence of many forces, past,
present and future that can be analysed by thinking about the problem. The resulting
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narrative scenarios can be used to trace the evolution of the present into the future, or to
describe what the future will look like.
In order to emphasize the use of scenarios as part of the strategic planning process at
corporate level, Schoemaker (1993) mentioned that scenarios represent “focused
descriptions of fundamentally different futures presented in coherent script-like or
narrative fashion”. Gausemeier (1998) refer to scenarios as a “generally intelligible
description of a possible situation in the future, based on a complex network of
influence factors”. In this case, enterprises must ensure the creation of alternative
projections of the future (multiple futures) which can support the strategic management
process (Figure 18)

Figure 18. Multiple futures (Source: Gausemeier, 1998)
In their book, Fleisher & Bensoussan (2003) refer to scenario as a “detailed, internally
consistent description of what the future may look like and is based on a set of
assumptions that are critical for the economy´s, industry´s, or technology´s evolution”.
The output of a single scenario is one possible configuration of the industry, while a
group of scenarios can reflect a wide range of possible structures. This group of
scenarios can help to develop competitive strategies or movements.
As it is possible to appreciate in the previous chronologically-arranged definitions, the
concept of scenarios has remained valid since its introduction at the beginning of the
seventies. However, each author tries to adapt the concept to fit into his/her main
intention, showing that scenario analysis is also a versatile tool. Nevertheless, the
guidelines and essential characteristics around this concept need to be rigorously met in
order to accomplish the main goal of this planning method, generally based on helping
decision makers to capture the richness and range of possibilities available considering
changes they would otherwise ignore.
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3.4.2. Use and characteristics of scenarios
Scenario analysis is characterized for being a powerful tool that aids enterprises to
identify future success potentials at a very early stage, by means of managing growing
uncertainties in a strategic way (Gausemeier, 1998). The prospective description
generated as a result of the creation of multiple scenarios can be used as a tool for
increasing competitiveness due to the identification of success potentials timely. The
use of scenarios can help to identify the “window of opportunities” when it is taken into
account for generating not only a single visionary view of the future, but also alternative
views of the external environment in which strategies can be developed (Gausemeier,
1998). In their article, Postma & Liebl (2005) presented a distinction among some of the
most important uses or functions of scenarios: evaluation and selection of strategies,
integration of various kinds of future-oriented data, identification of future possibilities,
consideration and awareness regarding environmental uncertainties, extension of
managers´ mental models, and acceleration in processes of organizational learning. In
the case of the first three functions, they are associated with a methodological character,
whereas the last three functions represent the main reason that explains the success of
scenario analysis among business organizations.
According to Schoemaker (1995), scenario analysis results highly useful in corporate
wide strategic planning and vision building. It is especially useful in organizations
facing the following conditions: high level of uncertainty, difficulties for generating
new opportunities, low quality of strategic thinking, high probabilities of industrial
change, desire for achieving a common framework within the company, and presence of
strong differences of opinion.
In the case of corporate planning, the use of scenarios is focused principally on
analysing those aspects of the environment that directly influence their products and
markets. However, it is appropriate to find a balance between the fact of considering a
large number of factors and the validity of considering only a few. In situation in which
many factors are taken into consideration, scenario analysis becomes unwieldy, and
changes into a merely exercise of speculation. In circumstances as the ones found at
industry and business level, in which the environment is highly influenced by a set of
factors that are easy to identify but notoriously difficult to predict, scenario analysis
results suitable as it considers a more narrow focus (Schnaars, 1987).
Some research however has been carried out for applying scenario analysis at industry
level. In her research, Pagani (2009) successfully employed multiples scenarios in order
to deal with growing uncertainties in the 3G wireless TV industry by integrating the
prospective perceptions of multiple industry stakeholders such as senior executives,
market analysts, government advisors, and representatives of the public relations,
advertising and marketing sectors. Furthermore, while explaining the specific purposes
associated with scenario analysis, Fleisher & Bensoussan (2003) included the concept
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of „Industry Scenario‟, which focuses on the analysis of interrelated sequences of trends,
events, and issues over time within industry-specific environments.
When discussing about long-term plans, Gausemeier (1998) emphasized that depending
on entrepreneurial priorities, a projection of the future can be seen as either extremely
rosy or extremely grim. To avoid this, decisions that are taken based on multiples
scenarios, projecting several sights of the future, can be of great help as they enable
executives to consider several directions with their respective opportunities. It is not a
prediction of what will exactly happen in the future (to four significant decimal places),
but it is more a process of thinking into the future and understanding the mutual
dependencies and implications of future and current trends (Schnaars, 1987; Fleisher &
Bensoussan, 2003).
When differentiating scenarios from other traditional planning tools, Schoemaker
(1993) mentioned the following three main characteristics of scenarios:
-

Use of a narrative style
Uncertainty across rather than within models
Decomposition of the future into discrete states

In a similar study, Schoemaker (1995) directly compared the characteristics of scenario
analysis against three planning methods: contingency planning, sensitivity analysis, and
computer simulations. In the first case, as contingency planning focuses only on
analysing one uncertainty, scenarios differ in that respect by exploring the joint impact
of various uncertainties. Regarding sensitivity analysis, which examines the effect of the
change in one variable, keeping all other variables constant, scenario planning shows a
different usage inasmuch as it takes into account a variation on several variables at a
time. This aspect results useful when it is desired to evaluate the impact of larger
changes after major shocks or deviations in key variables. Finally, when compared with
computer simulations, scenario planning includes subjective interpretations of patterns
and clusters among the multiple, and often numerous amounts of possible outcomes that
are normally generated by a computer simulation (Schoemaker, 1995).
Taking into account that scenario planning constitutes the step in which possible futures
are visualized and do not imply the revelation of strategic decisions, it results useful to
invite several participants during the process. For instance, it will be constructive to
invite major consumers, key suppliers, regulators, consultants, and academics during the
workshops organized as part of the scenario development (Schoemaker, 1995).
When discussing about the content of scenarios, Schnaars (1987) mentioned two
different approaches. First, he considered the type of scenarios that identify plausible
future environments that particular firms might face. In this case, scenario analysis as a
planning tool provides the description of those future environments that can be
considered during the subsequent stage of strategy and plan formulation. As a second
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approach, the author mentioned the use of scenario analysis for considering both the
scenarios themselves and the corresponding plans. In this case, scenario analysis
contains not only the environmental forecast but also how well a given plan will fare in
it. This latter approach results more complicated due to the inclusion of additional
uncertainties (Schnaars, 1987).
3.4.2.1. Time horizon
In terms of the ideal time horizon for scenario analysis, it is important to consider the
specific industry, product or market. Schnaars (1987) considered that even though
scenario analysis has been used mainly in long-term planning, there is not a strict rule
that discards its use for short-term forecasts. Armstrong (1978) defined a long-range
forecast as “the length of time over which large changes in the environment can be
expected to occur”. As a matter of reference, Linneman and Klein (1979) suggested
that most of firms considered a time horizon of 5 years while developing scenario
analysis. However, companies like Xerox and Shell have both developed scenarios with
a time horizon of 15 years.
3.4.2.2. Arrangement and number of scenarios
When trying to identify the most appropriate number of scenarios to generate, several
authors consider three scenarios as a good indicator. However, by developing three
scenarios, there is a danger in which users will focus mainly on the scenario that
represents the „middle ground‟ option; once all three scenarios are represented
graphically, they could be categorized as high/low/middle with the resulting middle
position being selected as it represents the safest option. To avoid this situation,
scenarios must be equally balanced and must be distinctively themed to make them look
equally likely. In case of developing only two scenarios, except in the case that both
scenarios are fundamentally distinct to each other, the outcome of the exercise might
generate two scenarios that can be classified as good vs. bad (Schnaars, 1987).
Nonetheless, it is possible that firms may want to generate such a classification of good
vs. bad scenarios in order to confront their situation under the worst case scenario, being
able to plan their strategies accordingly. In general terms, creating between two and four
scenarios will provide adequate results. More than this range will lead to confusion
whereas less than two (one) will constitute just a point-estimate forecast (Ringland,
2002).
Regarding the arrangement of scenarios, Schnaars (1987) suggested four different background themes that can be considered:
-

Favourability to the sponsor: By following this way of arrangement, the outcome of
the analysis includes scenarios that consider both an optimistic and pessimistic
future sight. This sort of classification generates what is known as a „surprise-free‟
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or baseline scenario. However, by following this procedure for generating scenarios
there is a waste of creativity in which several alternatives are not considered.
-

Probability of occurrence: In this case, scenarios are arranged according to their
likelihood of occurrence. As a result, one of the scenarios created represents the
„most likely‟ option. One approach for scenario analysis called cross-impact
analysis, which will be discussed further in this chapter, can be considered to follow
this way of arrangement. In order to generate a ranking among the scenarios, cross
impact analysis attaches probabilities of occurrence to each of them.

-

Single, dominant issue: There are situations in which possible effects of one single
dominant factor need to be visualized in the future. Such a factor determines the
arrangement of scenarios, each of them including plausible outcomes of this single
issue. For instance, a governmental policy or the economy as a whole are examples
of dominant issues.

-

Themes: Whenever it is necessary to tackle the future environment influenced by
several issues which interact with one another, it is possible to arrange scenarios
according to themes. Each theme encompasses a different group of options that
characterize each scenario. For instance, themes as economic expansion,
environmental concern and technological domination were considered to be part of
different scenarios.

In order to reduce the large number of potential future outcomes that can be generated
to a few plausible scenarios, two methods can be considered for this purpose: deductive
and inductive.
In the first case, deductive approach considers the general narrative themes of each
scenario in order to concentrate in the factors that will be dominant for each case.
Therefore, the reduction of scenarios is achieved by means of constraining the possible
values of several factors by setting the themes beforehand or by mentally integrating the
extensive list of factors into a consistent set of scenarios (Fleisher & Bensoussan, 2003;
Schnaars, 1987).This approach is useful when many factors are considered.
On the other hand, if the number of factors is small, it is possible to opt for an inductive
approach, in which only a few key factors are considered at the beginning of the process
in order to project potential future values and multiple combinations of them, generating
plausible scenarios (Fleisher & Bensoussan, 2003).
In their book, Fleisher & Bensoussan (2003) explained further the risks associated with
each of these methods by indicating that “while deductive reduction allows the analyst
to combine many factors into several narratives that describe the future, it may omit
important combinations of factors. Hence, a critical scenario may be missed.
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Conversely, inductive reduction, by first reducing the number of factors, may omit an
important variable”.
3.4.3. Scenario categories
Several approaches or categories of scenarios have been developed since this concept
was established. Huss & Honton (1987) suggested the following three categories or
approaches for scenario analysis, which have remained as a parameter of classification
throughout the years:
A. Intuitive logics: This method, based on qualitative descriptions, embraces the
identification of fundamental trends and the impact of variables over the future. The
resulting scenarios “are based on scenario logics which are organized themes,
principles, or assumptions that provide each scenario with a coherent, consistent,
and plausible logical underpinning” (Gausemeier, 1998). This approach is fully
described by authors like Schoemaker (1995), Schwartz (1991), and Wack (1985).
B. Trend-impact analysis: This category is described by Gausemeier (1998) making
reference to Porter´s vision of the concept: “These set of scenarios are based on
alternative projections of different key factors, which are combined to coherent,
consistent, and plausible descriptions of the future”. A complementary description
of this category is presented by Huss (1988), indicating that based on the generation
of a time series forecast for a key variable initially identified, a list of impacting
events is prepared. Subsequently, by means of simulation models, the occurrence of
these impacting events and the resulting effect on the key variable are determined.
As a result, the alternative narrative scenarios are created upon one or more of the
simulations, describing the impacting events.
C. Cross-impact analysis: The major characteristic of this category is the inclusion of
estimations, provided by different experts consulted, of the probabilities and time of
occurrence of future trends and events. The basic philosophy of this technique is
that no development occurs in isolation; therefore, it is necessary to capture the
interaction among trends or events based on the judgmental estimates of experts
(Schnaars, 1987). As a result, Cross-impact analysis “focuses on the interrelated
dependencies between the various identified factors/events/issues that will impinge
on the future” (Fleisher & Bensoussan, 2003). The resulting set of scenarios can be
classified and ranked according to their associated probabilities.
3.4.4. Process for applying the technique
The process of scenario planning involves the accomplishment of well-defined phases
that confer the process a systematic and recognizable identity. It requires a high level of
interaction between the participants of the workshop through a process of imaginative
and effective exchange of ideas. Once the decision to be made is isolated, the major
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challenge consists of understanding the mental maps that shape one´s perception,
followed by a process of data gathering from multiple sources (Fleisher & Bensoussan,
2003). While there is no a „best‟ way to develop a scenario analysis, the purpose of the
following paragraphs is to describe an appropriate process for scenario construction. In
this case, two important representatives from the intuitive logics methods presented
above will be explained. The purpose is to make clear the step-by-step procedure for
each of the techniques, each of them carrying particular characteristics, in order to
provide a complete overview of the guidelines required for scenario construction. Once
the methodological requirements of this research are set, it will be possible to follow
one of the two procedures presented, or even more, combine both techniques if this
provides an enhanced result.
The first the procedure for scenario planning, created and promoted by Schoemaker
(1995), is divided in 10 different steps which are described as follows.
1. Define the scope: The first step involves the definition of the time frame and scope
of the analysis in terms of products, markets, geographic areas, and technologies. As
mentioned earlier, time frame should be considered according to each particular
industry, product or market. Furthermore, time frame is dependent on several factors
including: rate of technology change, results of political elections, product life
cycles, competitors‟ planning horizons, and so on. Once the specific time frame has
been selected, it is useful to inquire about the type of knowledge that would provide
a high value to the organization from that point in time onwards. At this point, it is
useful to look back over the past, recognizing events and changes that have
influenced the course of the department, organization, industry, region, country, and
even the world. It is also advisable to involve the participation of several groups
(e.g. management team) into this step as their unstructured concerns and anxieties
provide a good starting point for scenario planning.
2. Identify the major stakeholders: The purpose of this step is to clarify the current
roles, interests and power positions of particular stakeholders and actors in the
industry, in order to assess how and why they have changed over time. Some
questions that need to be answered at this point include: What parties will have an
interest on developing particular issues in the future? Who will result affected by
them? Who could influence them?
3. Identify basic trends: At this point, a list of current trends or predetermined
elements needs to be specified. These trends are associated with political, economic,
societal, technological, legal and industrial changes that affect the issues identified
in the first step. Once recognized, each trend must be explained including why and
how (positively, negatively, neutrally) it influences the organization. For this task, it
is useful to make use of an influence diagram in order to show interlinkages and
causal relationships. Any trend for which there is a disagreement regarding its
continuation, belongs to the following step
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4. Identify key uncertainties: This crucial step involves the identification of events
whose outcomes are uncertain and will significantly affect the issues previously
identified. For each uncertainty, it is required to include its possible outcomes (e.g.
legislation passed or defeated; U.S. president being a Republican or a Democrat;
technology developed or not developed). It is also important to define the
relationships among these uncertainties, in order to discard those combinations that
result implausible or inconsistent. A correlation matrix can be used at this point of
the procedure.
5. Construct initial scenario themes: After having identified trends and uncertainties, it
is possible to start building the scenario themes. For this, there are three methods
that can be followed: (a) identifying extreme words by allocating all positive
elements in one and all negatives in another; (b) clustering various strings of
possible outcomes (which jointly define a scenario) around high versus low
continuity, high versus low surprise, degree of preparedness, and so on; (c) selecting
the two top uncertainties and cross them.
6. Check for consistency and plausibility: This step identifies where and why these
forced scenarios may be internally inconsistent, in terms of trends, outcome
combinations, and reactions of major stakeholders. Therefore, there are three types
of consistency that should be checked for: (a) trend consistency: verification of the
compatibility of trends within the chosen time frame; (b) outcome consistency:
refers to the suitability between the different outcomes of key uncertainties (Do the
scenarios combine outcomes of key uncertainties that indeed fit together?); (c)
stakeholder consistency: requires that major stakeholders agree on their resulting
positions.
7. Develop learning scenarios: The purpose of this step is to identify consistent themes
that are strategically relevant in order to organize the possible trends and outcomes
around these themes. It is necessary to discard those combinations that are not
credible or impossible. Although the basic trends are, by definition, present in all the
scenarios, it is possible to give more or less weight to each of them in different
scenarios.
8. Identify research needs: It is required at this point to do further research that
enhances the understanding of uncertainties and trends. This implies the
identification of topics for further study that would provide stronger support for the
scenarios. For example, it is important to assess the revised scenarios in terms of
how the key stakeholders would behave on them.
9. Develop quantitative models: After completing additional research, re-examine the
internal consistencies of each scenario and define whether certain interactions
should be formalized by means of a quantitative model. When faced with high
complexity, the challenge is to construct models that explain the relationships
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among the variables. The models can also help to quantify the consequences of
various scenarios and keep managers from straying toward implausible scenarios.
10. Evolve toward decision scenarios: Finally, as part of an iterative process, reassess
the scenarios created in order to validate their use for supporting decision making
and strategy formulation. Decide if the resulting scenarios address the real issues
facing the company or industry and whether they will foster creativity and interest
among the decision makers.
The second procedure for scenario planning, proposed by Schwartz (1991) in his
famous book “The Art of the Long View”, involves the fulfilment of the following 8
steps.
1. Identify focal issue or decision: It is necessary to start the procedure by selecting an
important circumstance that will guide the generation of ideas. This is known as the
focal issue and represents the major concerns that arise when thinking about the
future. For instance, what are the decisions that have to be made that will have a
long-term influence on the fortunes of the company? It is the specific decision or
issue where having scenarios will be helpful. At this point it is also necessary to
define the time frame of the intended scenarios, as this aspect influences the range
of movement and creativity within the process.
2. Identify key forces in the local environment: The second step involves the listing of
key factors that have an influence on the success or failure on the focal issue
previously defined. For instance, what will decision-makers want to know when
making key choices?
3. List the driving forces: Once the key forces have been defined, it is time to list the
driving forces in the macro-environment that influence the key forces identified
earlier. An adequate parameter of reference is the one provided by the categorization
according to social, technological, economic, environmental, and political forces.
Some of these forces are predetermined and some are highly uncertain. It is also
important at this stage to recall past situations that have had a great influence and
analyse their guidance towards the future. This step usually demands a high level of
research in order to adequately define the driving forces.
4. Rank key forces and driving forces by importance and uncertainty: Once the process
has provide us with a comprehensive list of local and environmental forces, it is
time to rank them according to the degree of importance for the success of the focal
issue or decision and the degree of uncertainty surrounding those factors and trends.
The main outcomes from this step are the two or three forces that are most important
and most uncertain. This can be accomplished by means of using an x-y plot, in
which those forces that fall in the quadrant high importance and high uncertainty
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should be selected for further analysis as they are more critical for defining the
nature and direction of the scenarios.
5. Select scenario logics: After having ranked the forces according to their degree of
uncertainty and importance, it is required to determine the axes along which the
eventual scenarios will differ. The purpose is to end up just with a few scenarios
whose differences make a distinction to decision-makers. Therefore, it is convenient
to avoid a proliferation of scenarios. In order to reduce the potential future
possibilities at this stage, it is wise to consider the methods discussed in section
3.4.2.2.: deductive and inductive reduction of scenario factors.
6. Flesh out the scenarios: At this point it is required to return to the list of key forces
and trends identified in steps two and three in order to flesh out the skeletal
scenarios defined. Each of the key factors and trends should be given some attention
in at least one scenario. However, some are likely to show up in all the scenario
plots. It is possible to make use of some tools for fleshing out the scenarios; for
instance, by using systems and patterns (systems thinking), building narratives or
defining characters.
7. Explore implications: It is necessary to return to the focal issue or decision and
evaluate its appearance in each scenario. At this moment, it is convenient to analyse
the implications of the occurrence of different possibilities. For instance, is the
decision robust across all scenarios, or does it look good in only one or two of the
scenarios?
8. Selection of leading indicators and signposts: Relate the scenarios to real situations
- some are more likely than others given the trends underway. Then, it is time to
identify further indicators (e.g. leading indicators) that could alert in case that a
certain scenario plays out. Those indicators will be used as monitoring tools in an
on-going way. By taking into account this set of indicators, it will be possible to
know what the future holds for a given industry and how that future is likely to
affect strategies and decisions in the industry.
In order to verify the quality associated with the resulting scenarios, it is necessary to
verify the accomplishment of four criteria (Schwartz, 1991):
-

Relevance (The impact caused by the scenarios in terms of the connection with
mental maps and concerns of the users).
Internal consistency
Scenarios must be archetypal (they should describe several futures rather than
variations of one theme).
Scenarios should reflect an equilibrium (state in which the system might exist for
some length of time and not just a transitional stage)
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3.5.

Conclusion

As part of the literature review, three main theories were selected and explained along
the previous chapter. In the first case, a theoretical description about competitiveness is
provided, including a historical overview of the concept starting at the Classical School
up to Porter‟s concept of competitive advantage. Furthermore, diverse measures of
competitiveness are explained, according to the distinction made on indicators of
competitive performance and competitive potential. For the purpose of this research, it
is possible to notice that accounting methods will provide an adequate measure of
competitive potential as it is widely used for analysing competitiveness in the case of
agricultural commodities. Secondly, a theoretical review about value chain is presented,
in which the concept of agro-commodity value chains is introduced. For this topic, five
different types of value chain governance are described together with the explanation of
market trends evolution and value chain coordination along agro-commodity and food
value chains. Regarding scenario analysis, the chapter provides a clear description of its
use and important considerations that need to be taken into account while using this
strategic technique. Furthermore, the required steps that need to be followed during
scenario planning process are included, differentiating between two different procedures
from the intuitive logics category. The next chapter presents the research methodology
that is used at the empirical stage of the research.
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4. METHODOLOGY
4.1.

Introduction

After a comprehensive explanation of the different theories and concepts used during
this research, it is time to present the methodological considerations that are used as part
of the data gathering process. As mentioned in the first chapter, this research is
performed in two different stages: literature research and empirical research. Firstly, a
theoretical review is carried out by following a desk research strategy. Secondly, a
single case study is chosen as the research strategy by performing a qualitative analysis
of several research units, constituted by the main organizational stakeholders in the
Colombian rice sector. In this chapter, the description of the main activities performed
at the empirical stage and its respective methods of data acquisition are also presented.
4.2.

Research activities at empirical stage

For this research, the empirical stage is divided in four main activities that are carried
out. In the first case, a competitiveness analysis is performed in order to identify the
current status of competitiveness of the Colombian rice sector when compared with
some of its most important competitors. This activity is carried out, following the
theoretical considerations for competitiveness that were defined during the literature
research stage. Subsequently, a second activity is carried out in order to identify and
illustrate the different stages and stakeholders encompassed within the value chain for
the Colombian rice sector. The third activity performed is related with the scenario
planning process, aimed at defining the fundamental scenarios for the sector that will
represent its situation up to the year 2020. For this activity, a focus group interview is
performed, involving the participation of several experts who give their impression
regarding a focal issue. Once the scenarios are defined, they are communicated and
explained to the major organizational stakeholders of the sector in order to identify the
extent to which each of the scenarios presented is influencing the set of strategies
considered by them. This action constitutes the fourth activity of the research and is
supported by the execution of a Multi Criteria Decision Analysis (MCDA) model.
The different sources of information used during the research were initially presented in
Tables 1 and 2 in the first chapter. The four main activities performed during the
empirical stage and their corresponding methods of data acquisition are presented in
figure 20.
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Competitiveness
analysis

Value chain
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planning

Identification of
strategic options

Content analysis

Content analysis

Focus group
interview (scenario
planning
workshop)

Semi-structured
interviews
(MCDA modeling
exercise)

Figure 20. Activities performed during empirical research and methods of data
acquisition
4.3.

Data gathering and operationalization

Taking into account the four activities presented in the previous section, the aim of the
next paragraphs is to further describe the procedure followed for each case and its
linkage with the theoretical structure of the research.
4.3.1. Competitiveness analysis
In order to assess and measure the current level of competitiveness of the Colombian
rice sector, the process of data acquisition is based on comparing measures of
competitive performance and competitive potential, as explained in previous chapters.
In this case, emphasis is placed at comparing some accounting methods like cost of
production as indicator of Competitive Performance and land productivity as indicator
of Competitive Potential. In case of assessing competitiveness for agricultural
commodities like rice, these measures result suitable for comparing the international
performance and competitive advantage (Boyle, 2002; Frohberg & Hartmann, 1997;
Thorne, 2005).
The different sets of indicators used to compare the competitiveness of the Colombian
rice sector are listed in Table 9. Besides the above-mentioned indicators of Competitive
Performance and Competitive Potential, as a matter of international comparison,
production efficiency, producer price, area harvested and volumes of production are
included as part of the analysis.
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Data for the analysis were obtained from local sources (e.g. statistics, databases)
available at each country of reference. Additionally, global databases as FAOSTAT
served as source of information for carrying out the comparisons.
Table 9. Indicators of competitive performance and competitive potential
INDICATOR
Land productivity or yield
Costs of production
Production efficiency
Producer price
Area harvested
Production

UNIT
Ton/ Ha
US$/ Ha
US$/ Ton
US$/ Ton
Ha
Ton

Therefore, by comparing the values for the different set of competitiveness indicators
presented in table 9, it is possible to identify the level of international performance for
each country and the corresponding sources of competitive advantage.
In the case of costs of production, values calculated for the different countries under
examination are shown under a common currency (US$) and are calculated based on the
respective exchange rate for the year of analysis (2009). Costs of production expressed
on local currencies can be found in Appendix 2. In order to compare the influence of
independent items or productive factors over the total cost of production for each
country, their corresponding percentages are included as part of the analysis. Therefore,
besides the overall values for the national costs of production, it is also possible to
analyse the specific factors that cause differences on those total costs. In order to have a
valid comparison across countries, the data set used includes the same input and output
values as suggested by Frohberg & Hartmann (1997). Furthermore, national costs of
production are calculated excluding any kind of subsidy or governmental payment.
In order to evaluate the statistical differences, values for area harvested, production and
yield were analysed following the ANOVA procedure using SAS software. Significant
differences were determined using Duncan‟s Multiple Range Test for mean values on
each of the indicators mentioned.
4.3.2. Value chain analysis
By means of representing the different stages that are encompassed within the value
chain for the Colombian rice sector, it is possible to distinguish those crucial segments
and stakeholders that require higher attention. As suggested by Castellanos et al. (2009),
value chains are characterized by differentiated structures that interact among them in
order to achieve a common objective. Those structures are represented by the stages,
segments, flows and organizational environment. This set of elements is used to
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construct the „value chain model‟, which represents in a simplified way, those
phenomena from the real world.
Value chain representation starts with the identification of those major stages that
encompass the actors involved in the principal activities of the chain. This aggregation
of stages, starting commonly from input procurement and finishing at final consumption
of produced goods, is the one that delineates the value chain. Additionally, the
subdivisions or categories within each stage are represented by the segments. The
relationships between stages and segments are symbolized by the flows, which are
represented by arrows and indicate the flow that moves in different directions. A value
chain is characterized also by the exchange relationship that occurs with its immediate
environment and which is captured under the concept of organizational environment.
This environment is permanently involved in the chain from a supportive position,
influencing its performance (Castellanos et al., 2009). By taking all the previous
elements into consideration, it is possible to perform the representation of a value chain.
Once the value chain representation is performed, it is possible to distinguish those
stages and stakeholders that represent a strong source of information and thus, need to
be considered for the research, especially as part of the MCDA modelling exercise.
Based on the theoretical considerations described in the third chapter, value chain
coordination and its corresponding way of governance are also analysed.
4.3.3. Scenario planning
For achieving one of the main outcomes of this research, the empirical stage includes
the definition of the most relevant scenarios for the future of the Colombian rice sector.
As part of the process of scenario development or scenario planning, the next section
provides an overview of the methodology that is used. The following paragraphs are
derived from the information presented in the third chapter, which describes the
characteristics and considerations that need to be taken into account while developing
prospective scenarios.
In order to define the scenarios for the Colombian rice sector during the period 20112020, a focus group interview is carried out involving the participation of several
experts in this field. The people involved in the focus group interview contribute with
their view about a focal issue from a particular perspective, according to their field of
expertise. As a result, an integral vision of the sector can be obtained representing a
global scope. In methodological terms, the workshop carried out represents an interview
strategy denominated „focus groups‟ (Ghauri & Grønhaug, 2005). This type of group
exercise is characterized by the interaction between the researcher and several
respondents at the same time in order to initiate a discussion on a certain topic. It differs
from other interview methods in the fact that interaction occurs not only between the
interviewer and the respondent, but also among the respondents. This interaction is
performed by a small group of people to seek information on a small (focused) number
of issues under the direction of a moderator. The moderator plays an important role in
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keeping the discussion on the focus issue and securing the interaction between the focus
group members (Ghauri & Grønhaug, 2005). For this case, the role of the moderator is
performed by the author of the thesis himself.
Characteristics of the focus group interview:
-

It is a creative process of interaction among several participants

-

The scenario building team must have the following characteristics: support from
highest levels of management, broad representation across functions and divisions,
and must be composed by imaginative people with open minds.

-

Scenario planning is a structured process, guided by a facilitator who follows a
predetermined script through the session.

In order to create and define a set of prospective scenarios, the following guideline
explains the steps that are followed during the focus group interview. The following
steps are based on scenario planning techniques described in chapter three (see par.
3.4.4.). In this case, the procedure used corresponds to a hybrid technique that uses
features suggested by Schoemaker (1995) and Schwartz (1991). Additionally, some
methodological procedures taken from Ogilvy & Schwartz (2004), Castellanos et al.
(2009) and Postma & Liebl (2005) are implemented in order to adapt the focus group
interview to local circumstances.
1. Present the research project, including the steps required and the final outcome
expected.
2. Define the objectives of the focus group interview, making emphasis on the type of
interaction among the participants, the time frame of the scenario planning process,
and some possible limitations.
3. Define the concept of scenario, explaining its characteristics and the steps required
in order to create prospective scenarios.
4. Present the definitions of the following concepts, explaining how and when they
will be used during the focus group interview.
-

Focal Issue: In this case the focal issue is derived from the central research question
of the research project: ¿What would be the implications of the implementation of
international free trade agreements (FTAs) on the competitiveness of the Colombian
Rice Sector?

-

Key forces: factors that have an influence on the success or failure on the focal issue
previously defined. They determine the evolution of the system under analysis as
they support its competitiveness or limit its development.

-

Level of impact of the key forces: Related to the direct impact over the focal issue.
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-

Level of uncertainty of the key forces: Possibility of knowing with any degree of
certainty their future behaviour.

5. Identification and brainstorming of key forces based on PESTEL (political,
economic, social, technological, environmental, and legal) categorization. At this
point it is required to make use of a mind-mapping software for organizing text in a
tree structure (e.g. FreeMind®). The purpose is to retrieve and write all key forces
as they are discussed, including also their possible outcomes in the future (e.g.
legislation passed or defeated; high vs. low level of technology adoption;
technology developed or not developed).
6. Selection of the four most relevant key forces for each of the PESTEL categories.
7. Each of the participants must evaluate each of the key forces previously selected
according to their levels of impact and uncertainty, using the scales shown below.
This is an individual procedure in order to avoid any influence or bias on the results.
Once all participants have finished the evaluation, results are placed on a matrix for
further analysis.
Table 10. Definition of scales of impact and uncertainty

0
1
2
3
4

SCALE OF IMPACT
No impact
Low impact
Medium impact
High impact
Very high impact

SCALE OF UNCERTAINTY
0
No uncertainty
1
Low uncertainty
2
Medium uncertainty
3
High uncertainty
4
Very high uncertainty

8. Graphical representation of the results as illustrated below. At this step it is possible
to classify key forces in: perturbations, trends, and critical uncertainties. Critical
uncertainties are key forces that are highly uncertain and have a large impact on the
focal issue. Different scenarios are distinguished from one another by how the
critical uncertainties unfold.

4

Impact

3

Trends

Critical Uncertainties

2

Perturbations

1

0

1

2

3

4

Uncertainty

Figure 21. Critical uncertainties vs. trends and perturbations
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9. Identify critical uncertainties and construct initial scenario themes. This step
involves the distinction of “scenario logics” in order to determine the axes along
which the eventual scenarios will differ. For this it is necessary to select two of the
critical uncertainties obtained and discuss the interaction of their possible outcomes
(e.g. high vs. low). This can be accomplished by means of using a 2-axis diagram or
scenario matrix as illustrated below.

Hi gh A

Scenario 1

Scenario 2

Hi gh B

Low B

Scenario 3

Scenario 4

Low A

Figure 22. Scenario matrix - Critical uncertainties: A & B
The idea of prioritize the initial list of key factors in order to find the two most
critical uncertainties and construct the scenario matrix based on the deductive
approach. This method accelerates the discussion by narrowing the group´s focus to
the two most critical forces, which then become the axes of the 2 x 2 scenario
matrix. The possible values for each of the critical uncertainties selected constitute
the scenario coordinates. It is required to check the plausibility of the scenario
coordinates and the combinations of outcomes generated. In case of finding an
inconsistent scenario that does not represent a plausible prospective situation, it is
necessary to eliminate such alternative.
10. Once the basic themes for the different scenarios are defined, it is time to flesh out
each scenario with the key forces identified earlier. This stage involves the inclusion
of outcomes from the initial list of key forces to the scenario coordinates defined in
the previous step. It is important also to consider consistency and plausibility while
fleshing out each scenario. The participants of the focus group interview should
choose scenarios that are compelling to the sector and which provide clearly distinct
possibilities for the future.
Once the set of scenarios is defined and presented in a narrative way, they are used as
input data for the subsequent stage of the research that is aimed at assessing the strategic
options considered by the major organizational stakeholders of the Colombian rice
sector.
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4.3.4. Quantitative modelling for identifying the strategic options
In order to visualize the implications of potential FTAs on the Colombian Rice Sector,
the purpose of this stage is to evaluate the performance of the strategies considered by
the different stakeholders across the range of scenarios already defined. For this, it is
necessary to develop a quantitative model which integrates the scenarios with Multi
Criteria Decision Analysis methodology.
As mentioned above, the research strategy used for the empirical stage of this research
corresponds to a single case study with various sub-cases that are represented by the
major organizational stakeholders in the Colombian rice sector. These organizational
stakeholders are the ones considered in order to assess their strategies by means of
performing MCDA modelling.
The organizational stakeholders considered for the interviews are selected according to
their level of importance within the sector. Each of them belongs to a stage of the value
chain or is included as part of the organizational environment as described before.
In order to identify the strategic options considered by the major organizational
stakeholders of the Colombian rice sector, individual semi-structured interviews are
selected as the interview strategy in this case. This type of interview is characterized by
the definition in advance and prior to the execution of the interview of topics, issues to
be covered, sample sizes, people to be interviewed and questions to be asked (Ghauri &
Grønhaug, 2005). Prior to the interviews, an initial screening of each organization was
done by means of reviewing their internet websites. This initial approach was useful
inasmuch as it helped to optimize time during the interview and to orient the
interviewees during the process of objective and strategy identification. The interviews
were intended to last between 1 and 2 hours, depending on the deepness of the
discussion and time available. However, in some cases, the exercise performed during
the interview took more than 3.5 hours. All the interviews were conducted face to face
in Spanish. They took place during the months of February and March 2011.
Interviews were carried out with managers or experts from the different organizations
and companies visited in order to obtain a representative view of the interests and
concerns faced on each case; therefore, as a certain type of respondent is tackled,
interviews lie in the category known as expert or informant interview. The list of
interviewees can be found in Appendix 6. During the interview, main emphasis is
placed on eliciting scores and weights for the set of strategies and objectives,
respectively. The interview protocol can be found in Appendix 1.
The principal goal of the interviews is to perform the exercise required as part of the
MCDA modelling process, in which the main strategies and objectives for each of the
stakeholders need to be discussed and assessed, having as input the set of scenarios that
are created during the focus group interview for scenario planning. The resulting data
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and scores obtained during the interviews, were translated and processed in an excel
data base for further calculations.
Within MCDA, there are several methods that can be used to help decision makers
organize and synthesize valuable information in a way which leads them to feel
confident while making a decision. For the purpose of this research, the MCDA method
selected corresponds to multi-attribute value function, which “synthesize assessments of
the performance of alternatives against individual criteria, together with inter-criteria
information reflecting the relative importance of the different criteria, to give an overall
evaluation of each alternative indicative of the decision makers‟ preference” (Belton &
Stewart, 2002). In this case, alternatives correspond to particular strategies considered
by the stakeholders whereas criteria are defined by the set of fundamental objectives
under consideration.
Multi-attribute value function is derived from an additive model that is represented by
the following algebraic equation:

Where:
V(a) is the overall value of strategy a
vi(a) is the value score reflecting strategy a‟s performance on objective i
wi is the weight assigned to reflect the importance of objective i
Taking as reference the methodological aspects for implementing MCDA proposed by
Belton & Stewart (2002) and following the approach proposed by Goodwin & Wright
(2001) and Montibeller et al. (2006), based on combining a multi-attribute value
function together with future scenarios, the description of the steps involved is
presented as follows:
1. Define a set of 3 strategic options to be evaluated:
The identification of alternatives or strategies represents a major challenge at this stage
of the process. It is necessary to identify few but precise strategies (strategic options)
considered by the stakeholder which are related with the future performance of the issue
under consideration, in this case the Colombian Rice Sector.
2. Identify a clear and unambiguous set of objectives:
This can be achieved by formulating an objectives hierarchy or value tree in which
essential objectives are decomposed to a level of specificity, which allows the decision
maker to assess the performance of the strategies. It is important to mention that
objectives within the value tree must be judgmentally independent, meaning that it must
be possible to judge the performance of a certain strategy against a given objective
without having to consider its performance on other objectives. The purpose is to
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identify objectives that are fundamental for the company or organization under
consideration.
While developing value trees, it is possible to follow two different approaches: Topdown or bottom-up. In the first case, analysis starts from a general statement of the
overall objectives which is expanded to generate more detailed and measurable concepts
that clarify the former. In the second case, emphasis is placed at defining detailed
aspects that encompass the strengths and weaknesses of available alternatives.
3. Elicitation of scores (Intra-criterion information)
This step is focused on evaluating strategic options independently for each scenario
considering its level of achievement according to particular objectives. Therefore, it is
required to measure the achievement of each strategic option for each objective or
bottom level criteria (leaves) of the value tree using a 0-100 value scoring. This
procedure must be done for each of the scenarios considered.
Interval scale property: One characteristic of the multi-attribute value function is that
values need to be assessed on an interval scale of measurement (i.e. scale on which the
difference between points is the important factor). At this point, elicitation of scores
requires the definition of an interval scale to position each strategic option accordingly.
In such scale, the addition or subtraction of a constant term to each of the vi(a) will not
affect the preference ordering implied by the resultant V(a). The addition or subtraction
of such term simply re-defines the level of performance which is allocated a “zero
value” so as to provide a reference point against which other performances are
measured. Nonetheless, operations such as calculation of ratios of partial values will
result meaningless as addition of constants to each vi(a) will change their ratios, unless a
natural and unambiguous zero value is being used as initial point in the scale. In such
case, the scale will turn into a ratio scale involving the use of a true zero point. It is
possible, however, to calculate ratios of difference (i.e. the relative magnitudes of
differences) in an interval scale independent of the generally arbitrary choices of zero
point and scaling.
To construct the scale it is necessary to define two reference points per objective which
in this case are represented by the lowest and highest strategic options identified for the
worst and best scenarios available, respectively, after they have been ranked and
discussed. In other words, the strategy that is considered to have the least performance
in the worst scenario constitutes the bottom of the scale whereas the highest-rated
strategy in the best scenario constitutes the top of the scale. For each case, values
assigned correspond to 0 and 100 respectively. The resulting scale, which in
methodological terms is known as “local scale”, is based on the assumption of assigning
the highest scores to those alternatives which perform best on a particular criterion and
assigning the lowest scores to those alternatives with the least performance (not
necessarily badly in any absolute sense). All other strategic options within a certain
scenario, will receive intermediate scores which reflect their performance relative to
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these two reference points for each objective. This process of direct rating will be
performed by decision makers by means of using a visual analogue scale that represent
the 0-100 point scale. The task for decision makers will be to focus on a single scenario
while evaluating strategic options for each of the objectives. This scheme, derived from
the approach suggested by Montibeller et al. (2006), reduces the cognitive complexity
of the appraisal inasmuch as decision makers must consider only the total number of
strategies and not the complete set of decision alternatives (i.e. strategy-scenario
combinations) at the same time during the evaluation.
In order to check consistency of judgments provided by decision makers, it is important
to include questioning procedures which make explicit pairwise comparisons between
strategic options, especially the ones that represent higher levels of doubt or uncertainty.
4. Elicitation of weights (Inter-criterion information)
This step aims to elicit the weights of each objective in the value tree using swing
weighting (anchoring the worst and best decision alternatives in each criterion). As
stated by Belton & Stewart (2002), “weights are scaling constants which render the
different value scales commensurate”. Therefore, this numerical weight parameter is
used to model the relative importance of the objectives under consideration.
The scaling factor that arises as a result of calculating weights for a certain objective
serves to relate scores achieved on that objective to scores on all other objectives. For
instance, “if criterion (objective) A has a weight which is twice of criterion (objective)
B this should be interpreted that the decision maker values 10 value points on criterion
A the same as 20 value points on criterion B and would be willing to trade one for the
other” (Belton & Stewart, 2002).
The first activity that decision makers must do at this stage is to define a ranking of the
objective´s weights per scenario. For this, decision maker needs to consider all
objectives simultaneously in order to assess which swing provides the greatest increase
in overall value. The swing for each objective is considered to be the one encompassed
between those extreme values which are represented by the worst value to the best or
from the least value to the highest according to each objective. The chosen objective
will be placed at first place in the ranking and will also determine the highest weight
(score of 100). The process will be repeated until all objectives are ranked for each
scenario.
Following the ranking procedure, decision makers must assign values or weights for
each of the objective´s swings relative to the score for the most highly weighted
objective. In other words, decision maker is asked to “assess the increase in overall
value resulting from an increase from a score 0 to a score 100 on the selected criterion
as a percentage of the increase in overall value resulting in an increase from a score of 0
to 100 on the most highly ranked criterion” (Belton & Stewart, 2002).
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Once the swing weights for each of the objectives are estimated, it is necessary to
normalize these values so that resulting sum is equal to 1. This is achieved by dividing
each weight by the sum of the weights. Such normalization provides a much more easy
way for interpreting results as weights are then possible to visualize as a percentage of
the total importance weight for each scenario.
5. Aggregation of scores for each decision alternative:
The final step is designed to aggregate the performances of each decision alternative
using the weights attached to the objectives in the value tree, finding an overall score for
the decision alternative. For this it is required to multiply the value score for each of the
decision alternatives on each objective by the normalized swing weight of that
objective, and then add the resultant values. At this point, if the scores for the decision
alternatives relating to individual objectives are assessed on a 0 to 100 scale and the
swing weights are normalized to sum 1, then the overall values will lie on a 0 to 100
scale. As a result, for each scenario, an aggregate score can be obtained to measure the
performance of a given strategy over all the set of objectives.

4.4.

Conclusion

This chapter presents the methodological considerations for the present research. As
part of the empirical stage, four main activities are performed in order to acquire the
data required to answer the corresponding research questions. In the first case, in order
to execute a competitiveness analysis for the Colombian rice sector, the following set of
indicators is considered: land productivity, costs of production, production efficiency,
producer price, area harvested and volumes of production. Subsequently, as part of the
value chain analysis, basic structures and elements required to build a value chain model
are identified, including stages, segments, flows and organizational environment.
Regarding scenario planning, a complete guideline of the steps required to carry out the
focus group interview is included. Finally, a methodological overview of MCDA
technique, which is used for assessing stakeholders‟ strategies, is discussed. The
following chapter presents the results of the research.
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5. RESULTS
5.1.

Introduction

This chapter presents the results of the information gathered during the empirical stage
of the research. In the first place, a set of indicators for evaluating competitiveness is
presented in order to explain the current situation of the Colombian rice sector
compared with its most important international competitors. Next, a complete
representation of the value chain is presented, including a description of its different
stages and stakeholders. Subsequently, a description of three possible scenarios for the
future of the Colombian rice sector is given. The chapter ends with the analysis of the
strategic options for the major organizational stakeholders of the sector, which was
obtained as part of the development of the MCDA model.
5.2.

Competitiveness results

This section provides an overview of the Colombian rice sector in terms of
competitiveness. As parameter of reference, two of the major neighbour competitors are
included as part of the analysis: Peru and Ecuador. Additionally, two countries that are
important destinations for the rice and seed produced in Colombia are also taken into
consideration: Panama and Costa Rica. Finally, information from the United States is
also included in order to clarify its role as a major competitor in case of an approval and
implementation of an FTA.
5.2.1. Paddy rice yield
The first indicator refers to the comparison of values for land productivity or yield,
which specify the number of tones of paddy rice harvested per hectare. As illustrated in
figure 23, there is a pattern for each country which reflects a slightly increasing trend in
some of the countries (i.e. U.S., Peru, Costa Rica, and Panama) and a steady level for
some others (i.e. Colombia, Ecuador). Improvements for this indicator are normally
achieved at production level via technology adoption, integrated crop management and
usage of more efficient varieties, among others.
In Colombia, the highest values for productivity are derived mainly from irrigation
production systems due to its infrastructure and efficiency. In the case of rainfed
production, productivity fluctuates according to climatic variations. Therefore, once all
the different production systems are weighted and clustered into one national value, the
resulting yield decreases if compared to the countries with the best performance (i.e.
United States and Peru) from the group of countries under analysis.
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Figure 23. Comparison for paddy rice yield (Ton/Ha). (Source: FAOSTAT, 2011)
There is evidence that indicates a significant statistical difference in the mean values for
this indicator among the six countries evaluated during the years 2002-2009. In this
regard, at a significance level of 95%, each of the countries evaluated was statistically
different from each other (Appendix 3). The highest values during this period of time
were found for the United States (7.69 Ton/Ha) followed in their respective orders by
Peru (6.95 Ton/Ha), Colombia (5.90 Ton/Ha), Ecuador (4.06 Ton/Ha), Costa Rica (3.73
Ton/Ha), and Panama (2.47 Ton/Ha).
5.2.2. Costs of production
In order to compare the cost of production among the six countries under consideration,
tables 11 to 16 present the total set of items involved as part of the total costs during the
year 2009. Items are categorized according to direct and indirect costs; particular
activities and expenses are clustered in the same category for all the countries in order
to obtain a common basis for comparison. The information is presented excluding
government payments and subsidies.
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Table 11. Cost of production (US$) for
paddy rice per hectare in Colombia 2009 (Source: FEDEARROZ, 2009)
COST OF PRODUCTION (2009)
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equipment
Others
TOTAL DIRECT COSTS
INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS
Total costs (U$/Ha)
Yield - paddy rice (Ton/Ha)
Total cost per Ton (U$/Ton)

COLOMBIA
225.9
325.1
401.3
134.6
294.7
74.2
1455.7

COST OF PRODUCTION (2009)
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equipment
Others
TOTAL DIRECT COSTS

161.8
190.1
268.3
161.9
589.7
198.9
1570.6

273.2
145.2
23.8
442.2

INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS

394.5
119.0
0.0
513.5

1897.9
5.7
332.9

Table 13. Cost of production (US$) for
paddy rice per hectare in Peru - 2009
(Source: CNPA-CEPES, 2009)
COST OF PRODUCTION (2009)
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equipment
Others
TOTAL DIRECT COSTS
INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS
Total costs (U$/Ha)
Yield - paddy rice (Ton/Ha)
Total cost per Ton (U$/Ton)

Table 12. Cost of production (US$) for
paddy rice per hectare in USA - 2009
(Source: USDA, 2009)

PERU

Total costs (U$/Ha)
Yield - paddy rice (Ton/Ha)
Total cost per Ton (U$/Ton)

2084.2
8.3
251.3

Table 14. Cost of production (US$) for
paddy rice per hectare in Ecuador 2009 (Source: MAGAP, 2009)

106.3
134.2
367.3
609.1
305.2
80.6
1602.7

COST OF PRODUCTION (2009)
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equipment
Others
TOTAL DIRECT COSTS

116.9
51.7
38.3
206.9

INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS

1809.6
8.1
222.5

USA

Total costs (U$/Ha)
Yield - paddy rice (Ton/Ha)
Total cost per Ton (U$/Ton)

ECUADOR
106.5
185.7
208.8
159.3
365.0
0.0
1025.3

100.1
116.9
0.0
217.0
1242.3
5.2
240.9
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Table 15. Cost of production (US$) for
paddy rice per hectare in Panama - 2009
(Source: MIDA, 2009)
COST OF PRODUCTION (2009)
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equipment
Others
TOTAL DIRECT COSTS
INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS
Total costs (U$/Ha)
Yield - paddy rice (Ton/Ha)
Total cost per Ton (U$/Ton)

PANAMA
132.7
242.5
296.0
41.0
537.7
0.0
1249.8

126.2
193.9
34.6
354.8
1604.7
4.6
346.0

Table 16. Cost of production (US$) for
paddy rice per hectare in Costa Rica 2009 (Source: CONARROZ, 2009)
COST OF PRODUCTION (2009)
DIRECT COSTS
Seed
Fertilizers and chemicals
Labor
Machinery and equipment
Others
TOTAL DIRECT COSTS
INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS
Total costs (U$/Ha)
Yield - paddy rice (Ton/Ha)
Total cost per Ton (U$/Ton)

COSTA RICA
169.3
667.4
87.5
698.2
150.3
1772.8

105.2
357.3
0.0
462.6
2235.3
3.8
592.9

The general comparison of costs of production among the six countries under
examination indicates that during the year 2009, Ecuador was the country with the
lowest costs of production (1242.3 US$/Ha), followed by Panama (1604.7 US$/Ha),
Peru (1809.6 US$/Ha), Colombia (1897.9 US$/Ha) and the United States (2084.2
US$/Ha), respectively. Within the group, Costa Rica registered the highest costs of
production (2235.3 US$/Ha).
In general terms, Colombia has a costly structure of production, derived mainly from
the high values that need to be paid for fundamental items like seeds, chemicals,
fertilizers and land. From these, the first three items were found to be the most
expensive in Colombia among the six countries under comparison. On the other hand,
items like labour, machinery and equipment are not as costly as in the remaining
countries. In fact, the cost for machinery and equipment in Colombia during 2009 was
the lowest among the six countries.
In the case of the United States, despite the fact of being one of the countries with the
highest cost of production, once the set of subsidies and governmental payments is
taken into consideration, the net profit achieved by farmers allows them to remain
competitive if compared with the international competitors. This country registered
during 2009 higher costs associated with land usage, machinery and equipment if
compared with the countries under analysis. In the case of land, costs for this country
are calculated based on the opportunity cost of land use, which resulted to be higher as
shown in the results.
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Peru and Ecuador registered some of the lowest costs per item from the total set of
countries analysed. For instance, while Peru showed the lowest costs for seeds,
chemicals and financial and administrative expenses, Ecuador revealed the lowest costs
for fertilizers and land. Furthermore, both countries registered the lowest indirect costs
from all the countries analysed. However, the cost of labour in Peru was found to be the
highest among the six countries.
In the case of Panama and Costa Rica, costs of labour were lower if compared with the
remaining countries. However, Costa Rica is a country that showed an expensive
structure of costs, characterized by high costs for machinery, equipment and financial
and administrative expenses.
The analysis of costs of production in the different countries of reference can be better
understood if the common items, which together constitute the total value, are
discriminated in their percentage values. This information is illustrated in figures 24 –
29.

Figure 24. Percentage discrimination of
costs of production for paddy rice in
Colombia - 2009
(Source: FEDEARROZ, 2009)

Figure 25. Percentage discrimination of
costs of production for paddy rice in
USA - 2009
(Source: USDA, 2009)
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Figure 26. Percentage discrimination of
costs of production for paddy rice in
Peru - 2009
(Source: CNPA-CEPES, 2009)

Figure 27. Percentage discrimination of
costs of production for paddy rice in
Ecuador - 2009
(Source: MAGAP, 2009)

Figure 28. Percentage discrimination of
costs of production for paddy rice in
Panama - 2009
(Source: MIDA, 2009)

Figure 29. Percentage discrimination of
costs of production for paddy rice in
Costa Rica - 2009
(Source: CONARROZ, 2009)

Based on the figures, it is possible to distinguish the items that represent a higher
percentage over the total costs of production. For instance, costs for fertilizers,
chemicals, machinery and equipment are relevant and contribute with a higher
percentage in all the countries analysed.
As a matter of comparison, costs for fertilizers in Colombia represented 21% of total
costs of production whereas in the United States the same item weighted 13% during
2009. For this product, the final value is determined by international prices, some of
which have shown an increasing trend over the last years, especially on nitrogen
fertilizers.
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In terms of costs associated with chemicals, values found for Colombia indicate a
participation of 17% over the total costs. This item is composed mainly by herbicides
and fungicides, although insecticides are also required for crop protection. High values
found for this item can be explained by the increase in the price for specific products,
and the influence of exchange rate fluctuations of imported raw materials required for
manufacturing such products.
Despite the fact that costs for machinery and equipment in Colombia are not as high as
in other countries, the percentage obtained for 2009, equivalent to 16% of total costs,
indicates that improvements for this item can represent an important gain in cost
reduction. Although any investment in new equipment and machinery is associated with
improved efficiency and productivity, there is still a tendency among Colombian
farmers of renting the required machinery instead of buying it new for permanent use.
In Colombia, the cost associated with land usage is a crucial factor that strongly affects
the total cost of production in the rice sector. This item, that represented 14% of the
total costs during 2009, is recognized as one of the main limitations of the sector which
hinders its competitiveness on an international basis. In fact, since many of the
Colombian farmers are tenants, land has become a speculative asset that increases
considerably the costs of production. This situation also leads to restrict the level of
investment that is necessary to achieve superior results in terms of productivity; as land
is not property of the farmer itself, there is no interest on building an adequate
infrastructure for rice production that would allow a competitive position against
international competitors.
Furthermore, the cost of land is directly associated with the availability of infrastructure
required for water management. In this sense, land tends to increase its value according
to the availability of irrigation districts. Taking into account that most of the area
available for rice production that is equipped with irrigation districts is located in the
Central Region, the costs of land rental in this area are the highest in the country. In
their report, Espinal et al. (2005) indicated that costs associated with land rental during
2003 represented 23.2% of the total costs in the Central Region and 7% in the Eastern
Plains. Therefore, the influence of water availability and its management play a crucial
role for setting the prices for land rental.
In Colombia, costs associated with irrigation and water are known for being higher if
compared with neighbouring countries. These values are encompassed within the
category called „others‟ as part of the direct costs of production. In percentage terms,
cost for irrigation and water represented 3% of the total costs at national level during
2009; however, it is important to notice that much of this value is derived from
irrigation production rather than rainfed production.
Besides the common items that represented a higher percentage in the total costs of
production for the countries analysed, it is worth to mention the situation found for seed
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costs. This item implied a higher percentage in Colombia (12%) if compared with the
remaining countries, for which the percentage was similar and around 8%.
5.2.3. Production efficiency
By means of integrating the cost of production per hectare and the corresponding yield,
it is possible to estimate the production efficiency for each of the countries under
examination. This analysis shows a clear disadvantageous position for the Colombian
rice sector that is characterized by higher costs of production if compared with its most
important competitors.
It is possible to notice that Colombia is characterized by important levels of
productivity, which are represented by the yield values. Based on the results, it is
possible to appreciate that Colombian rice production is located on an intermediate
position among its main competitors, only behind the United States and Peru (as
illustrated previously on figure 23). Furthermore, there is potential to increase such
levels as a result of the optimization of resources and inputs required at the productive
stage. However, once the productivity is merged with the respective costs of production
to obtain the production efficiency values, the situation for the Colombian sector
changes considerably. In this case, the country appears to have a disadvantageous
position that places it among the countries with the lowest levels of production
efficiency such as Panama and Costa Rica. Therefore, despite the fact of having a
competitive position in terms of productivity, the costs of production, which are a
fundamental asset for achieving global success, hinder the competitiveness of the
Colombian rice sector.
Table 17. Production efficiency (US$/Ha)
Production Efficiency – (2009) (US$/ Ton)
Colombia
332.9
United States
251.3
Peru
222.5
Ecuador
240.9
Panama
346.0
Costa Rica
592.9

Taking into account the production efficiency values obtained for the main Colombian
competitors, it is possible to understand the trade pattern that has characterized the
Colombian market during the last years. As shown in previous chapters, Colombian
market is characterized by imports rather than exports of rice. Therefore, the rice that is
produced at much more lower costs in neighbouring countries like Peru and Ecuador
and which is available at lower price, constitutes an attractive option for the industrial
stages within the Colombian rice chain.
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5.2.4. Producer price
Producer prices correspond to those prices received by farmers for their crops which are
paid at the farm gate in the moment in which the product is sold and collected. The
relationship between costs of production and producer price determines the profit
margins. Taking into account that rice production and commercialization are highly
characterized by subsidies in many of the countries, international prices for rice tend to
get depressed and to diverge from the cost structure.

Figure 30. Comparison for price (paddy rice) received by farmers (US $/Ton) (Source:
FAOSTAT, 2011; FEDEARROZ, 2009)
As it is shown in figure 30, most of the countries exhibit a similar price trend that shows
a gradual increase throughout the years. It is important to notice the sharp rise in the
price of rice observed during 2007 and 2008, which occurred at a global scale and was
fostered by an increase in the global demand and a drop on global stocks that were
decreasing since 2003 and reached their lowest level in 2007. Furthermore, during 2008
there was an increase on rice demand duo to an intensification of biofuel production,
which also influenced the increase over the price.
In Colombia, price formation is determined mainly by conditions in the local market,
rather than from the trend observed at the international rice market. However, there is an
influence from the international market derived from variations in the price of rice in
Thailand (FOB Bangkok) as it is taken as the reference price for the Andean System of
Price Band „Sistema Andino de Franja de Precios‟, which is a mechanism used for
stabilizing import costs for several agricultural products characterized by a strong
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instability on their international prices. Therefore, via the Price Band mechanism it is
possible to convert the import tariffs into a variable factor that is automatically adjusted
in order to counteract external fluctuations of international prices. In terms of price for
the milled rice in Colombia, its behaviour has been characterized by erratic fluctuations
due to production seasonality; during the first semester of the year, there is a deficient
availability whereas during the second semester, there is a surplus. Therefore, higher
prices are reached principally during the first six months of the year, coinciding with the
corresponding harvest season (rice that is sown during the second semester of the
previous year).
Regarding international prices, the cost of importing to Colombia a ton of dried paddy
rice from a third country is similar to the domestic price, given the high level of tariff
that is derived from the protection mechanism of Price Band. However, there are some
countries, especially from the Andean Community of Nations (CAN) that are nowadays
exporting rice to Colombia under preferential conditions; for instance, taking into
account that in Ecuador rice is offered at lower prices than in Colombia, there is a risk
of price drops in the Colombian rice market as a result of large imports of rice from this
country. In fact, this situation has occurred during recent years, affecting the
equilibrium of the national market, especially when rice imports coincide with the main
harvest seasons in the country.
Taking into account that high levels of tariff protection that are applied to imported rice
nowadays have served as a mechanism to protect domestic production, once the tariff
elimination comes to effect as a result of FTAs implementation, especially with US, a
significant impact on domestic prices is to be expected.
As the international prices of rice are determined in a large extent by the United States,
exports prices are strongly influenced by US policies of subsidies to farmers and
exporters, distorting trade flows. In US, despite the fact of showing lower prices
received by farmers, higher yields compensate this situation to some extent and
therefore profit levels remain competitive.
5.2.5. Area harvested and volumes of production
In order to have an idea of the differences for the number of hectares and the
corresponding amount of paddy rice produced, figures 31 and 32 present these values
for the six countries under consideration expressed in the number of hectares harvested
and the number of tones of paddy rice obtained per year.
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N.A.

Figure 31. Comparison for area harvested (Ha) (Source: FAOSTAT, 2011)
The statistical analysis of the information revealed a significant difference among the
countries for both variables during the period 2002-2009. In the case of area harvested,
at a significance level of 95%, the United States (1,241,437 Ha) registered the highest
values which were statistically different from the rest of the countries. Colombia
(440,954 Ha) ranked second with an average statistically superior from the one found
for Ecuador (378,947 Ha), which obtained an average value equivalent to the one found
for Peru (342,489 Ha). Panama (113,123 Ha) and Costa Rica (56,188 Ha) registered the
lowest values, respectively, each of them being statistically different from each other.
Regarding production volumes, the statistical analysis revealed four different groups of
countries that were different from each other. The list begins with the United States
(9,540,227 Tones), and is followed by Colombia (2,595,473 Tones) and Peru
(2,390,890 Tones); these two last countries belong to the same group and show no
significant difference from each other. Ecuador (1,540,478 Tones) was located in the
fourth place and was found to be statistically different from the remaining countries,
Panama (265,756 Tones) and Costa Rica (209,274 Tones). Both of them registered
average values which are not statistically different from each other. The Statistical
analysis of the variables can be found in Appendix 3.
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Figure 32. Comparison for volumes of production of paddy rice (Ton)
(Source: FAOSTAT, 2011)
Based on the results, it is possible to identify the Colombian situation in terms of area
harvested and production among its closest competitors. In the first place, the role of
U.S. as a major producer of rice is evident. The amount of rice produced in that country
represents nearly 4 times the amount of paddy rice that is produced in Colombia. Taking
into account that U.S. is a major player in the rice market worldwide and is fully
acknowledged as an important exporter, it is necessary to take it into account as a key
international competitor, especially in the case of an approval and implementation of an
FTA. There is a second group of countries, constituted by Ecuador and Peru, which
show a similar trend if compared to Colombia. It seems that both countries constitute
direct competitors for the Colombian rice sector and therefore, major efforts in
productivity should be considered in order to overcome the competence.
In the case of Peru, despite the fact of registering a lower number of hectares harvested
than the one registered for Ecuador, due to its superior productivity (yield), the volumes
of production registered during the period under consideration resulted to be slightly
higher.
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5.3.

Value chain analysis

This section aims to describe and represent the different stages, segments, stakeholders
and flows that are included as part of the value chain for the Colombian rice sector.
The analysis of a value chain requires the segmentation or stratification of each stage on
its main constitutive parts, in order to facilitate the development of differentiated
strategies. Therefore, the set of stakeholders with similar characteristics constitutes the
segments of the value chain. The results for the representation of the value chain for the
Colombian rice sector indicate that it is composed by six major stages with their
respective segments. They altogether are part of the value chain model, which is
illustrated in figure 33.
Besides the basic stages that provide the fundamental structure in the value chain, the
role of the organizational environment is also included within the value chain model. It
is composed by organizations and institutions, both private and governmental, which are
dedicated to foster knowledge generation and policy making within the sector. They
represent and defend the interests of particular stages of the value chain at national
level. As stated in the second chapter of this document (see par 2.2.1.), some of the
organizations and institutions referred at this point, denominated organizational
stakeholders, are part of the National Committee for the Competitiveness of the Rice
Chain.
The description of each of the stages and its respective interaction are presented as
follows.
Stage I. Suppliers: This is the first stage in the value chain and clusters the
stakeholders involved in the provision of inputs, materials, seeds and machinery that is
used by the farmers at production level.
Their principal commercial relation is performed with rice farmers, although they are
also involved as suppliers of machinery and inputs for the rice milling industry.
Stage II. Farmers: This stage gathers the rice farmers from all the different regions in
the country according to the production system used (i.e. mechanized or manual
production). This way of classification of farmers according to the respective production
system allows the generation of two completely different segments with fundamental
differences in terms of social, economic and productive aspects. In this case, farmers
who opt to produce rice by following a mechanized production exhibit superior
indicators in terms of yields and production efficiency. Furthermore, it is important to
notice that the majority of rice produced in Colombia is obtained through mechanized
systems and is derived from two main regions: Central Region and Eastern Plains.
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By further discriminating the mechanized production segment, it is possible to
distinguish two distinct systems of production: irrigation and rainfed. Due to the rainfall
behaviour, rice production under rainfed systems in Colombia is carried mainly during
the first semester with its corresponding implication in terms of area sown and
production. As rice crop requires high amounts of water for its adequate development,
rice sowing is planned to coincide with the months of March, April and May, which are
characterized by an increase in the rainfall levels. However, production is maintained to
some extent due to irrigation production which relies on the existence of irrigation
districts that allow a year-round production.
The main commercial relation for farmers downstream in the value chain is with the
milling industry, which is the stage that buys the paddy rice as soon it is harvested in the
field.
Stage III. Milling industry: This stage represents the stakeholders that are involved in
the transformation process of paddy rice in order to obtain the milled rice that is sold in
the market. It also includes the warehousing deposits that serve as temporal storing
facilities, especially during harvest seasons, once the storage capacity of mills reaches
its maximum level.
The milling industry can be classified in two main segments according to the size of the
enterprises and the processing volume. In general terms, there are 7 major milling
enterprises who concentrate a large portion of the rice milling activities in the country.
In this sense, these large milling enterprises constitute a particular segment within this
stage and the remaining companies, with lower processing volumes, constitute another
segment. Large milling enterprises are characterized by a business-like structure which
is widely industrialized and employs forefront technology.
One of the main interests of the milling industry during the processing of rice is to
maintain the percentage on broken grain as lower as possible. This indicator provides a
good picture of the competitiveness of the milling industry and is associated with the
revenues obtained. Higher percentages of broken grain imply larger amounts of rice that
are used as by-products, which are normally paid at lower prices in the market.
At this stage, mills switch their role from a demanding position for the paddy rice
acquired from farmers to a supplying position of milled or white rice and the respective
by-products which are offered to the subsequent stages in the value chain.
The interaction observed for the milling industry at the downstream side of the value
chain is mainly with the packaging companies, the wholesalers in the food market and
the major hypermarkets in the case of the rice that is intended for direct consumption.
Furthermore, the animal feed industry plays also an important role as a major buyer of
rice by-products, especially rice bran and flour which are generated during the rice
milling process.
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Stage IV. Wholesalers: This stage encompasses the stakeholders that are involved in
the commercialization of the milled rice after it has been processed by the industrial
millers. It is composed by three major segments with particular differences: the
wholesale food market, packaging companies, and hypermarkets.
In the first case, the wholesale market serves as a clustering site in which food products
are taken to be commercialized in subsequent market niches. It is an important place, for
most of the basic commodities that are produced in the countryside.
At this stage in the chain, there is a competence between the wholesale food market and
the hypermarkets, especially in the largest cities. This is a trend that has increased since
the last decade as a result of the proliferation of foreign and national hypermarkets. In
the case of intermediate and small cities, the predominance for rice commercialization is
mainly found in the wholesale food market.
The packaging companies acquire the rice in bulk from millers and pack it according to
commercial specifications using their own brands. However, due to an increase
competition at this point in the chain, some of the main mills in the country have opted
for packaging the rice themselves, which is later offered directly to consumers using
their own brands through the supermarkets. The packaging companies have close
relations with the supermarkets, for which they distribute the milled rice in different
presentations.
Stage V. Retailers: This stage presents the stakeholders that serve as a bridge between
the wholesalers and the final consumers. It is composed by a segment that gathers local
supermarkets and the grocer‟s at the marketplace. This segment is supplied from rice
that is offered by the wholesalers, which is completely processed, classified and packed.
As this is the stage of the value chain that approaches directly to the final consumer, one
characteristic of the segment in this stage of the chain is the commercialization of rice in
small units; therefore, from this point onwards rice is available at small presentations,
suitable for household usage.
As described for the wholesalers‟ stage, there is a trend that shows a higher presence of
supermarkets as food suppliers in both large and intermediate cities. In this case,
consumers feel attracted since there is a wide variety of assortment concentrated in one
site with additional services that represent an added value.
Stage VI. Consumers: This stage represents the different consumers of milled rice and
rice by-products. It is composed by two main segments which differ in the way of
product acquisition. On the one hand, there is the traditional final consumer who
purchases the rice from the retailer or at the marketplace, together with other domestic
products. In this case, the rice moves through all the different stages represented as part
of the value chain model.
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On the other hand, there are local consumers who are located near the mills in the
productive regions of the country. In this case, it is possible for them to purchase the
rice directly from the mills without the intervention of commercialization agents.
Figure 33 presents the different stages and segments of the value chain for the
Colombian rice sector.
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Organizational Environment: Colombian Rice Federation (FEDEARROZ), Colombian Association of Seed Producers (ACOSEMILLAS), representatives
of rice millers (INDUARROZ, MOLIARROZ), Colombian Society of Farmers (SAC), Colombian Ministry of Agriculture, Colombian Ministry of
Commerce.

Figure 33. Value chain representation for the Colombian rice sector
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The previous representation of the value chain for the Colombian rice sector explains
the different stages and stakeholders involved in the process and their respective
interactions. It also represents the typical path that is found for this commodity at
national level in most of the cases, which reflects a structure based on markets and price
determinants. However, there are possible variations of this structure due to the
dominance exercised by some of the parties within the value chain. For instance, due to
the oligopsonistic tendency of the milling industry in the country, there are
modifications of the above-mentioned value chain structure in the case of the major
milling companies that participate actively in more than one stage within the chain. This
dominance or governance over the value chain can reach the extent to which the milling
company is in charge of processing, commercializing and distributing the rice without
the participation of external commercialization agents. In this sense, the value chain
reflects a hierarchical structure in terms of governance in which milling companies
become vertically integrated.
In order to analyse the governance of the value chain for the Colombian rice sector, it is
necessary to take into account two different products that are part of the process: paddy
rice and milled rice. Therefore, for each of these products, it is possible to perform a
particular analysis of the governance according to the roles exercised by the
corresponding producers and buyers.
In the case of paddy rice, which is the basic product obtained in the field, the role of
producers is awarded to farmers, whereas the role of buyers is executed by the industrial
millers. Since there is a high amount of power exercised by buyers granting them a
dominant position, it is possible to recognize a buyer-driven type of governance. For
instance, in order to maintain an explicit coordination over the supply base, major
milling companies influence the productive stage by means of providing technical
assistance, specifying the rice varieties to be produced and defining the types of
payment mechanisms and commercial agreements (e.g. direct purchase, production
contracts). Regarding producers, there are low entry barriers and there is a low
bargaining power exhibited by farmers, which is derived from the necessity to sell a
highly perishable product at the most favourable price.
On the other hand, in the case of milled rice, producers are represented by the industrial
millers whereas buyers are constituted by the final consumers at the end of the value
chain. From this perspective, due to the existence of strong milling companies which
dominate the national market, it is possible to identify a producer-driven type of
governance. As main characteristics for this case, leading milling companies are highly
efficient on their productive activities and are constantly upgrading their technologies
and equipment; this implies the existence of high entry barriers. At downstream side,
despite the fact that final consumers demand high quality over the final product and are
attracted by innovative by-products derived from rice, their main interests are based on
constant supplies and favourable prices.
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5.4.

Scenarios for the Colombian rice sector

This section presents the results for the scenario planning process carried out during the
empirical stage of the research. In order to capture the prospective perception from
different experts in the sector, regarding the implications of the implementation of
international FTAs in Colombia, a focus group interview was carried out in which the
most important key forces for the sector were identified. The group of experts involved
in the focus group interview, corresponded to 7 professionals who are actively involved
in the rice sector and who contributed with opinions from their fields of expertise,
encompassing the economic, technical, environmental and commercial areas. The
resultant scenarios include the possible outcomes for the different key forces identified
which were clustered according to their consistency and plausibility, providing three
different possibilities for the time frame 2011-2020. In general terms, the scenarios
defined reflect the potential situation that the Colombian rice sector might face in case
of the implementation of FTAs, especially the one already signed with the United
States.
Table 18 presents the list of key forces identified during the focus group interview and
the corresponding assessment values for uncertainty and impact according to the 4-point
scales previously defined (see par. 4.3.3. – step 7). The list of key forces is derived
from PESTEL (political, economic, social, technological, environmental, and legal)
categorization. A total of 23 key forces were selected from the brainstorming activity
and were used for the analysis. The total list of key forces identifies is presented in
Appendix 4.
Table 18. Key forces and details obtained during focus group interview (N=7)

POLITICAL

ECONOMIC

SOCIAL

TECHNOLOGICAL

ENVIRONMENTAL

LEGAL

UNCERTAINTY
IMPACT
KEY FORCES
Mean Minimum Maximum Std. Deviation Mean Minimum Maximum Std. Deviation
1 Debate on food safety
0.43
0
2
0.79 1.86
0
4
1.35
2 Opening of new markets
0.29
0
2
0.76 3.29
2
4
0.76
3 Policies on strenghthening the sectorial competitiveness
1.43
0
2
0.79 2.14
1
3
0.69
4 Commitment towards trading agreements
0.71
0
1
0.49 3.00
1
4
1.15
5 Levels of protection to the sector
1.57
0
4
1.51 3.00
1
4
1.15
6 Farmers' profitability
1.57
0
4
1.40 2.86
2
4
0.90
7 Costs of production
1.14
0
3
1.21 2.57
1
4
0.98
8 Redistribution within the rice value chain
0.57
0
2
0.79 3.00
1
4
1.15
9 Evolution of land ownership
1.00
0
3
1.15 2.57
1
4
0.98
10 Crop reconversion
1.29
0
3
1.25 2.57
1
4
1.13
11 Integration of the different links within the value chain
1.14
0
2
0.90 2.57
1
4
1.13
12 Farmers as entrepreneurs
2.14
1
3
0.69 2.86
2
4
0.69
13 Technology adoption
2.00
0
3
1.00 3.00
2
4
0.82
14 Technological change
1.57
0
4
1.40 2.71
1
4
1.38
15 Development of new by-products from rice
2.86
1
4
1.21 2.00
0
3
1.00
16 Integrated crop management
2.00
1
3
0.82 2.29
0
4
1.25
17 Water management
2.14
0
4
1.57 3.00
1
4
1.15
18 Agrochemicals management
1.29
0
3
1.11 3.00
2
4
1.00
19 Greenhouse gas emission
1.43
0
4
1.27 2.29
1
3
0.76
20 Rational resource management
1.14
0
2
0.69 2.57
2
3
0.53
21 Environmental regulations
0.86
0
2
0.69 3.29
2
4
0.76
22 Standarization of quality requirements
1.57
0
4
1.27 2.43
1
4
0.98
23 Trading penalties
0.86
0
2
0.69 3.14
2
4
0.69
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Figure 34 shows the graphical representation of the 23 key forces according to their
levels of impact and uncertainty, which together configure the vertical and horizontal
axes of the diagram, respectively (see par. 4.3.3. – step 8). Values used for classification
correspond to mean values obtained from the assessment done by the 7 experts involved
in the focus group interview.

Quadrant A

Quadrant B

Quadrant C

Figure 34. Graphical representation of key forces: trends, critical uncertainties and
perturbations
As a result, key forces were classified on trends (Quadrant A), critical uncertainties
(Quadrant B) and perturbations (Quadrant C), as explained in the methodological
chapter. Critical uncertainties are located at the upper-right side of the figure. In this
case, farmers as entrepreneurs and water management are the key forces fully located at
this quadrant. Technology adoption and integrated crop management appear to be in the
limit for this quadrant in terms of uncertainty level. However, the first one was
evaluated with a higher level of impact.
Most of the key forces were located at quadrant A, which corresponds to the trends.
These important forces are not expected to experience a surprising change over time. In
fact, trends are key forces that are expected to continue developing in the way they have
evolved through time.
Regarding perturbations, which are highly uncertain forces with a low level of impact,
results did not show any key force located entirely in this quadrant. However,
development of new by-products from rice resulted to be a highly uncertain force but
lacks of the level of importance required to become a critical uncertainty and therefore
is located in the limit for this category.
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Based on the critical uncertainties obtained, a discussion among the participants in the
focus group interview was carried out in order to select the two most transcendental
ones that were used to construct the scenario matrix (Figure 35) (see par. 4.3.3. – step
9). The selected critical uncertainties were: farmers as entrepreneurs and technology
adoption.
Farmers as entrepreneurs

SCENARIO 1:
Entrepreneurial progress
No

Yes

Technology adoption

High

SCENARIO 2:
Technological forefront

SCENARIO 3:
Falling behind
Low

Figure 35. Scenario matrix
As a result of placing the two selected critical uncertainties in the 2 x 2 scenario matrix,
four different scenarios emerged from the combination of their scenario coordinates.
However, based on the discussion held with the participants during the focus group
interview, it was concluded that one of the resulting combinations was not plausible,
and therefore was removed from the list of final scenarios. The implausible option
corresponds to the combination of a high level of entrepreneurship among farmers with
a lack of technology adoption. The reason behind this argumentation lies in the fact that
it is not possible to find high levels of entrepreneurship among the farmers without the
adoption of new technologies used to improve processes and activities.
5.4.1. Description of scenarios:
The following section presents the narrative description of the three scenarios identified.
The total list of key forces (Appendix 4) was used to flesh out the skeletal scenarios
presented in the scenario matrix, according to the similarity and coherence of the
outcomes available for each of them in each scenario. This procedure was done taking
into account the information collected during the focus group interview plus the
knowledge of the rice sector from the author of the thesis.
Trends present in all scenarios:
-

There is an increase on national rice consumption per capita as a result of relative
price.

-

Industrial productivity of milling industry increases.
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-

International reference price for rice causes a change in expectations among farmers
regarding price formation. Impact of future rice imports generates a decrease in
local price of rice.

-

There is a reduction in tariffs for imported rice.

-

Current subsidies for rice production tend to decrease whereas a new type of
subsidies derived from the financial sector become available. They are based mainly
on credits, reduction of interest rates, and subsidies for guarantees.

-

Water usage becomes restricted due to environmental policies.

SCENARIO 1: Entrepreneurial progress
-

The adoption of entrepreneurial schemes as part of the productive process promotes
an increase in farmers‟ quality of life and boosts an economic development of those
rural communities that host rice production. There is an interest on developing
business management skills, especially from farmers and industry.

-

There is a forward vertical integration of farmers in order to strengthen individual
businesses and/or associations to take advantage of technological, financial, and
commercial resources. As a result, farmers increase their bargaining power and open
the possibility to implement technological changes which allow them to manage a
storage volume of production in optimum conditions; therefore, it is possible to
commercialize the production timely whenever prices are most favourable. For
instance, this can be accomplished by implementing a grain drying system owned
and operated directly by farmers.

-

Once an entrepreneurial culture is built both at individual and associative level in
which financial incentives are more accessible, it is possible to incorporate
technologies that support competitiveness of the productive activity.

-

It is recognizable the importance of each of the stages in the value chain in order to
enhance the sectorial competitiveness. Each stage has a clear and organized strategy,
which recognizes the fundamental role of articulating each of the stages within the
chain. This coordination is fostered by business initiatives that arise from each of
the stages. The integration between the stages of the sector leads to improved levels
of productivity and competitiveness.

-

There is an awareness of the importance of optimize resources and adopt
technologies in order to compete and produce efficiently in a globalized market.
This aspect is reflected on a clear interest on incorporating new technologies
throughout the different stages in the value chain. For instance, permanent
inventories of machinery and equipment are carried out and there are mechanisms
that incentive their renewal, once they are no longer usable.
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-

There is a high availability of more efficient rice varieties, which are developed as a
result of using genetic technologies. These varieties have a high level of adoption by
farmers and are used altogether with technological packages that allow an increased
productivity, reduced costs of production and decreased use of agrochemicals. Great
emphasis is placed on integrated crop management and rational resource
management.

-

In order to access new markets and increase the selling price of the product, it is
necessary to follow strict quality standards, as rice production becomes influenced
by international standards and implementation of good agricultural practices. The
implementation of such standards provides a more efficient management of the
productive activity.

-

Agro industrial enterprises in charge of the milling process maintain a business-like
structure, which prioritize the optimization of their management techniques in order
to enhance processes and improve product quality. This scheme, which has been
followed mainly by large enterprises, is adopted also by medium size enterprises.

-

Rice millers continue adopting new technologies for rice processing, generating a
positive direct impact on their production costs.

-

New entrepreneurial ideas lead to create by-products derived from rice which are
sold in new market niches.

SCENARIO 2: Technological forefront
-

The productive activity becomes strengthened due to a continuous process of
research and development. As a result, new technologies are offered both to farmers
and millers which are well received and mostly adopted. National institutions
responsible for carrying out research and development become stronger.

-

In order to enhance fundamental aspects of production, several programs on training
and technology transfer are implemented by private and governmental institutions
throughout the country. However, there are some regions in which it has been
difficult to adopt these technologies due to the lack of organization among farmers
and a limited view of the importance of such implementations as part of a
sustainable and efficient activity.

-

Despite of achieving satisfactory results regarding productivity and profitability for
farmers, there is a low level of association among them impinging a limited
competitive development as a whole. Cohesion and cooperation among the various
stages in the value chain is intermittent, generating a reduced scope for policies and
agreements developed. It is not possible to reach enough levels of entrepreneurship
among farmers that provide tangible benefits.
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-

In terms of agronomic development, it has been possible to achieve significant
progress in the biotechnology field, especially for developing hybrid and transgenic
techniques. By using these technologies, it is possible to increase productivity levels
and promote a more rational resource management, especially by reducing the use
of agrochemicals. It is possible to widen the genetic base for rice, identifying genes
that are used for developing varieties which are more efficient on water use and are
resistant to local pests and diseases. As a result, costs of production and yields per
hectare improve considerably. Great emphasis is placed on developing regional
varieties, which potentiate the environmental conditions of each of the production
regions in the country.

-

Production costs tend to decrease as farmers increase their rate of technology
adoption.

-

At milling level, the most large and innovative enterprises continue adopting edge
technology on their specific processes of drying, warehousing, polishing, and
threshing. Medium size mills follow the larger ones in terms of technology
implementation, according to their capacity and requirements. Technological
advances adopted by the milling industry are reflected on a high threshing rate,
together with improved performance of milling practices which are competitive at
international context.

-

There is a lack of entrepreneurial ideas that lead to create by-products derived from
rice. Marketing is based mainly on white or milled rice.

SCENARIO 3: Falling behind
-

There is a reduction on those areas of production that are less competitive. This is
evident mainly in areas under irrigation, where water is becoming less available and
there are no mechanisms implemented for its preservation.

-

There is a lack of articulation within the stages of the value chain due to a sharp
difference of interests among them. This is impinged by a fragmented strategic
vision of the sector, in which every stage follows particular objectives that are
closed towards a common benefit for the entire sector. By having this
fragmentation, it is difficult to integrate all the stages in order to propose sectorial
agreements for competitiveness.

-

There is no adoption of new farming practices aimed at increasing productivity and
quality levels inasmuch as they are conceived as practices that increase the costs of
production. As a result of maintaining a low investment capacity together with a
rejection of technology adoption as part of their productive activity, it is common
the phenomenon of farmers‟ selection.
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-

The rate of crop reconversion increases due to high competition encouraged by rice
imports from international suppliers, often offered at lower prices, and because of a
weak organizational and managerial structure of farmers.

-

Despite the development of new rice varieties with enhanced characteristics, the
productive performance is diminished by the lack of adoption of technological
packages. Lack of technology adoption leads to greater natural resource degradation
and inefficient usage of agricultural inputs.

-

Machinery inventories fall behind new technologies, affecting basic agricultural
practices such as sowing, phytosanitary management and harvesting. There is a lack
of agricultural machinery, which is exacerbated at peak periods of activities. This
aspect affects the profitability of farmers as they are not able to perform activities on
time.

-

There is a redistribution within the rice value chain, in which millers become
vertically integrated (backward) in order to ensure the supply of paddy rice, under
circumstances of discouragement in rice production by traditional farmers as a result
of strong competition from imported rice.

-

There is a tendency to decrease the levels of protection to the rice sector, placing
less competitive farmers in a high vulnerable position against their national and
international competitors.
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5.5.

Strategic options for the major organizational stakeholders

The empirical stage of this research involved the participation of the major
organizational stakeholders from the Colombian rice sector. Based on the representation
of the value chain for the sector presented above, each of the stakeholders involved at
this point represents a major stage from the value chain in the stages between suppliers
and milling industry, which are in fact the ones that are actively involved in the
definition of policies in the sector. Furthermore, the organizational stakeholders
interviewed are part of the National Committee for the Competitiveness of the Rice
Chain.
The stage concerning suppliers was represented by the Seed Production Division from
the Colombian Rice Federation and the Colombian Association of Seed Producers. The
perception from farmers was obtained from the organization that represents them, the
Colombian Rice Federation. The information in this case was obtained from interviews
carried out with managers from the economic and technical research divisions. In the
case of the milling industry, data were obtained from the Colombian Federation of Rice
Industry, which is the organization that represents the interests from the companies
located at the industrial stage of the rice value chain.
In each of the companies and organizations visited, the perception of top managers and
experts was taken as a reference inasmuch as they reflect the global vision that is
required as part of the exercise of MCDA model building. The list of interviewees is
found in Appendix 6.
The process for identifying and evaluating the strategic options for each of the
stakeholders involved, implied the accomplishment of a series of steps defined in the
methodological chapter (see par. 4.3.4.). The guidelines used are derived from the
MCDA modelling approach which is a technique used for aiding the process of decision
making when there is an influence of multiple criteria. In this case, multiple criteria
were associated with a set of objectives that each company or organization seeks to
achieve by means of following a set of strategic options (strategies).
The results obtained as part of the development of the MCDA modelling approach,
represent the performance of the strategies considered by each of the stakeholders
interviewed on each of the three scenarios defined. These performance values are
calculated based on the swing weights defined for each of the objectives (Appendix 4).
The resulting figure for each case shows the aggregate score representing the
performance of each of the strategies over all the set of objectives.
Figure 36 shows the different organizational stakeholders interviewed and the
corresponding stage from the value chain to which they belong.
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Figure 36. Organizational stakeholders from the value chain
The purpose of the following section is to present the set of objectives and strategies
defined for each of the stakeholders interviewed. On the one hand, the pie chart
illustrates the weights calculated for each of the objectives defined according to the
three scenarios presented. In this case, the interviewees had the opportunity to assign
different weights to each of the objectives considering their level of importance
according to the implications of each scenario.
On the other hand, the column chart summarizes the performance for the set of
strategies considered by each stakeholder which arose as a result of the development of
the MCDA model, integrating the influence of the scenarios and the corresponding
weights for the objectives.
5.5.1. Seed Production Division - Colombian Rice Federation (FEDEARROZ)

A. Objectives

Figure 37. Objectives value tree for the Seed Production Division (FEDEARROZ)
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Figure 38. Weights for objectives as a percentage of the total importance weight for
each scenario
B. Strategies

STRATEGIES

Figure 39. Performance of strategies for each scenario
The first strategy considered by this stakeholder indicates a clear interest on
modernizing and increasing the capacity of production plants, in which seeds that are
collected in the field are prepared and disposed for further usage. This strategy can be
accomplished by means of adopting new technologies that allow an improvement in the
processes of seed conservation and storage. Furthermore, improvements on drying and
classification systems and cooling of warehouse deposits are considered as part of this
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plan. The second strategy is based on optimizing seed production in the field. The
purpose of this issue is to avoid varietal deterioration by means of enhancing the
agronomical practices required to produce seeds of excellent quality. The third strategy
is aimed at penetrating new markets using the portfolio of seeds available. The potential
market niches that can be explored are located both at national and international level.
The results for this organizational stakeholder indicate that strategies „Modernize and
increase processing capacity of plants‟ and „Optimize field production‟ provide a higher
performance for the scenarios „Entrepreneurial progress‟ and „Technological forefront‟,
both reflecting a high and intermediate promissory future for the sector, respectively. In
these two scenarios, the strategy based on „Penetrate new markets‟ shows a lower
performance. However, this strategy obtained the highest performance value for the
„Falling behind‟ scenario, although at a much lower level.
In a potential situation in which farmers adopt new technologies (scenarios
„Entrepreneurial progress‟ and „Technological forefront‟) the priority for this
stakeholder should rely on fostering a modernization of its production plants and
promoting the execution of adequate agronomical practices in the field that maximize
the quality of the seeds produced. In such circumstance, both strategies provide the
highest performances. Otherwise, in case of finding a lack of technological adoption of
farmers (scenario „Falling behind‟), the stakeholder should focus on exploring and
penetrating new market niches in order to promote the usage of certified seeds and
therefore, maintain a profitable business.
5.5.2. Colombian Association of Seed Producers (ACOSEMILLAS)
A. Objectives

Figure 40. Objectives value tree for the Colombian Association of Seed Producers
(ACOSEMILLAS)
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Figure 41. Weights for objectives as a percentage of the total importance weight for
each scenario
B. Strategies

STRATEGIES

Figure 42. Performance of strategies for each scenario

The first strategy for this stakeholder is directed towards the promotion of an effective
system of phytosanitary measures that helps to show the importance of using certified
seeds and the influence of this aspect over the preservation of the quality and purity of
the vegetative material. The second strategy is aimed at searching for credit lines that
can be invested in research and development, infrastructure for plants of production and
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use of certified seeds. The third strategy makes emphasis on optimizing the
certification process that is required as part of a legal system of seed production.
In general terms the strategies „Promote an effective system of phytosanitary measures‟
and „Search for credit lines‟ show the highest performances in the three scenarios. If
future circumstances turn out to be as promissory as described in „Entrepreneurial
progress‟ scenario, the strategy that will provide the highest performances is the one
that „Promote an effective system of phytosanitary measures‟ since it allows to foster
seeds recognition based on their quality and importance for the production.
Furthermore, this strategy could also lead to maximize the use of certified seeds since
there is a favourable adoption of this type of inputs by farmers.
The performance values found for strategies „Promote an effective system of
phytosanitary measures‟ and „Search for credit lines‟ in case of the scenario
„Technological forefront‟ result very similar as the one found in the most optimistic
scenario.
In „Falling behind‟ scenario, the strategy „Optimize the certification process‟ shows the
lowest performance, indicating that it should be handled with care. In this case, as
farmers are not adopting certified seed, efforts should be focused on exploring other
strategies as the ones defined in order to „Promote an effective system of phytosanitary
measures‟ and „Search for credit lines‟. For instance, by means of searching for direct
credit lines that can be used to acquire certified seed, it might be possible to foster its
use among farmers and therefore increase to some extent its recognition.
5.5.3. Economic Research Division - Colombian Rice Federation (FEDEARROZ)
A. Objectives

Figure 43. Objectives value tree for the Economic Research Division (FEDEARROZ)
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Figure 44. Weights for objectives as a percentage of the total importance weight for
each scenario
B. Strategies

STRATEGIES

Figure 45. Performance of strategies for each scenario

For this organizational stakeholder, the first strategy defined is oriented towards the
disclosure of the information contained in the system, which is the result of the
activities undertaken in the division. This information is related to economic and social
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aspects of rice production and some of the publications are available online for open
consultation. Therefore, the main interest lies on transmitting the information to a wider
audience by making use of new information and communication technologies. The
second strategy aims at proposing strategies for sectorial policy that can be taken into
account at a sectorial level to enhance its competitiveness and achieve satisfactory
results in terms of crop production, rice commercialization and social development. The
third strategy seeks to strengthen the statistical information system, which constitutes a
fundamental tool for knowledge management within the division.
Results obtained for the scenario „Entrepreneurial progress‟ indicate a superior
performance for the strategy „Disclose and publicize information contained in the
system‟. In this case, entrepreneurial farmers can rely on updated information that can
be used to take better decisions. On the other hand, the second strategy „Propose
strategies for sectorial policy‟ shows the lowest performance.
In case of the scenario „Technological forefront‟ the strategy with the best performance
corresponds to „Strengthen the statistical information system‟ followed by „Disclose and
publicize information contained in the system‟. In this case, it is possible to appreciate a
negative impact of the lack of entrepreneurial skills from farmers on the performance of
the strategy „Disclose and publicize information contained in the system‟. However, it
seems that an encouragement of information use might be positively influenced by the
strengthening of the statistical information system.
In „Falling behind‟ scenario, the strategies „Strengthen the statistical information
system‟ and „Disclose and publicize information contained in the system‟ indicate the
highest performance values, respectively, although at a lower level if compared with the
previous scenarios.
5.5.4. Technical Research Division - Colombian Rice Federation (FEDEARROZ)
A. Objectives

Figure 46. Objectives value tree for the Technical Research Division (FEDEARROZ)
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Figure 47. Weights for objectives as a percentage of the total importance weight for
each scenario
B. Strategies

STRATEGIES

Figure 48. Performance of strategies for each scenario

For this organizational stakeholder, its first strategy is aimed at strengthening the
genetic research program, which is meant to broaden the genetic base for the rice crop
in order to obtain new resources that can be used for the development of new varieties
with improved characteristics. The second strategy is focused on developing the
agronomy research program, which fosters an enhancement of the crop management
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practices that are undertaken as part of an efficient system of production. This program
is directed towards the accomplishment of an integrated crop management, in which
aspects related to water, soil, pests, diseases, and weeds are taken into account. The
third strategy is intended to transfer effectively the results of the research and
development projects that are performed in this division to the farmers.
The results for the scenario „Entrepreneurial progress‟ suggest a high and similar
performance for the three strategies considered. In this scenario, the fact of achieving
technological adoption by entrepreneurial farmers impacts positively the
accomplishment of the complete set of strategies.
In the second scenario, „Technological forefront‟, it is possible to appreciate a slight
superiority for the strategy „Technology transfer program‟ that can be favoured by the
positive adoption of technology by farmers. However, the difference with respect to the
other two strategies is not very large.
There is a substantial difference for the performance of the strategies in the scenario
„Falling behind‟. In this case, the strategy „Technology transfer program‟ shows the
lowest performance. For this scenario, the major role is attributed to genetic
developments that generate new and more efficient rice varieties that that are disclosed
by word of mouth among the farmers themselves.

5.5.5. Colombian Federation of Rice Industry (INDUARROZ)
A. Objectives

Figure 49. Objectives value tree for the Colombian Federation of Rice Industry
(INDUARROZ)
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Figure 50. Weights for objectives as a percentage of the total importance weight for
each scenario
B. Strategies

STRATEGIES

Figure 51. Performance of strategies for each scenario

In general terms, the role of this organizational stakeholder is oriented towards the
generation of a context in which rice activity can be recognized by its long term
profitability, both at productive and industrial level. In this sense, the first strategy
considered is meant to balance the loads between primary producers and milling
industry, in order to enhance the sectorial strength. By means of recognizing the role
and importance of both farmers and industrial millers, national policies can be designed
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in order to incorporate them into the scope and thus achieve a higher impact. Therefore,
Induarroz seeks to increase the relevance of the industrial stage from the rice value
chain, maintaining a cohesion and synergy with the other stages. The second strategy
aims to establish an anti-smuggling action front in cooperation with some other
organizations and governmental institutions. The third strategy is directed towards the
generation of research projects that lead to successfully design and position rice byproducts in the food industry.
For the scenario „Entrepreneurial progress‟ results indicate similar results for the three
strategies considered with a slightly superior performance for the strategy „Establish an
anti-smuggling action front‟. Furthermore, important values are observed for the
strategy that aims to generate research projects in rice by-products; in the context of this
scenario, such by-products have a great importance and represent a novel opportunity
for rice commercialization in potential market niches.
Results for the scenario „Technological forefront‟ suggest a major performance for the
strategy „Establish an anti-smuggling action front‟, followed by „Balance of loads
between primary producers and industry‟. By means of controlling rice smuggling, it
would be possible to increase per capita rice consumption as the market can become
more organized. The circumstances of this scenario impact the development of projects
for generating rice by-products.
In the case of „Falling behind‟ scenario, the strategies with the highest performances
correspond to „Balance of loads between primary producers and industry‟ and „Establish
an anti-smuggling action front‟, respectively. In this situation, the main interest would
rely on a defensive position based on the articulation of the main stakeholders in order
to achieve long term policies.
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6. CONCLUSIONS AND RECOMMENDATIONS
The present research was executed in order to identify the scenarios for the future of the
Colombian rice sector and the strategic options considered by its major organizational
stakeholders by making an assessment of the sectorial competitiveness considering the
possible implications of international FTAs. In order to have a clear structure of the
information collected and the analysis done, the research was divided in two separate
stages: literature research and empirical research. Using this differentiation, research
questions were formulated accordingly. This chapter provides an answer for each of the
research questions initially defined and summarizes the global conclusions of this
research. Furthermore, several recommendations for the sector are provided.
Sub-questions:
1. What are the most relevant tools from the field of Strategic Management that can be
used to define, assess and measure the competitiveness of a sector?
There are several definitions for the concept of competitiveness, covering a wide range
of scopes. Therefore, the selection of the most suitable concept depends on the intent of
the analysis, the characteristic of the industry, the level of aggregation, and the spatial
scope. In order to assess the competitiveness of a country, sector or firm, it is possible to
follow an analysis based on indicators that explain the competitive performance and the
competitive potential at an international basis. In terms of competitive performance,
which aims at comparing indicators of past performance, some of the measures that can
be used are competitiveness reports, unit labour costs, trade and market share indicators,
real exchange rates, foreign direct investment, and Growth-share matrix (see par.
3.2.3.1.). If the purpose is to consider the past performance and the future potential of
competitiveness, measures for this case include domestic resource costs, mathematical
models, accounting methods and Porter‟s diamond model (see par. 3.2.3.2.). Moreover,
when analysing competitiveness, it is necessary to take into account the evolution of
this concept since there are multiple approaches and conceptions that can be misused if
they are not clearly defined. This is the case of the concepts of comparative advantage
and competitive advantage, which are presented in the third chapter of this document.
For the purpose of this research, competitiveness assessment was focused on evaluating
some accounting methods like costs of production and land productivity since they
provide a good basis for comparing the performance and competitive advantage of the
Colombian rice sector at an international basis.
2. Based on scientific literature, which are the most effective ways to analyse a value
chain?
In order to analyse the structure, components, and interactions of a value chain, it is
possible to follow several approaches. For the case of this research, which aimed at
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representing the value chain for the Colombian rice sector, the approach selected
corresponded to the notion of agro-commodity value chain, since it is suitable for
analysing agricultural commodity chains. The construction of the „value chain model‟
presented in chapter five, implies the representation of those differentiated structures
that interact among them in order to achieve a common objective. Those structures are
represented by the stages, segments, flows and organizational environment from the
value chain.
As part of the value chain analysis, it is important to understand the role of market
power as it affects the distribution of benefits and costs across the different stages in the
chain. In this regard, it is common nowadays to include concepts like contractual
agreements and vertical integration to the previous notion of spot markets when
analysing the coordination among the stages in agro-commodity value chains.
While performing a value chain analysis, it is important to consider the governance
present within the chain, since it is common to have a concentration of power or
dominance among its different stages. Therefore, the dominant party in the chain
assumes the role for coordinating the interaction and upgrading the activities among the
individual stages. For instance, if the retail stage is highly concentrated, there is a high
probability for firms in this stage to exercise an oligopoly power while selling their
products. Likewise, downside firms can become oligopsonists while buying inputs from
their suppliers. Value chain governance can be analysed according to the party that
mainly coordinates the activities in the chain (see par. 3.3.2.). In this sense, two main
types of governance can be identified: buyer-driven value chains and producer-driven
value chains. A more detailed observation of the governance structures present in value
chains suggests a classification in five types of governance according to the degree of
explicit coordination among its stages: markets, modular value chains, relational value
chains, captive value chains, and hierarchy.
3. Based on scientific literature, which is the most effective approach to develop
scenarios?
After an exhaustive literature study on scenario theory, there are a number of important
issues that were recognized in order to successfully apply scenario analysis as part of a
strategic planning process. In the first place, scenario planning can be used to visualize
the course of events influencing an industry under a long-term scope by means of
describing a number of plausible views of the future. Furthermore, by relying on
qualitative contextual descriptions about the future, the narrative portrayals that are
generated seem to be more are appealing than traditional robust quantitative procedures
used at forecasting. In this way, scenarios allow the integration of past events, current
trends and potential circumstances in order to trace the evolution of the present into the
future, providing a description of how the future might look like.
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Scenario planning proved to be useful for evaluating the future of industries and
businesses that are influenced by strong external forces and high uncertainty. In such
circumstances, the development of alternative projections of the future by means of
scenario planning can be used to design competitive strategies at a firm level.
There are some considerations that need to be taken into account while developing the
scenario planning process. Firstly, it is necessary to define the time horizon for the
scenario analysis according to the characteristics of the industry and the environment
(see par. 3.4.2.1.). Secondly, it is important to consider the number of scenarios to be
developed, by an adequate balance between the minimum amount (i.e. two scenarios)
and an oversaturation of information as a result of having several scenarios. For this
aspect, literature findings suggest that creating between two and four scenarios will
provide adequate results. In terms of arrangements, it was possible to distinguish four
different themes that can be considered: favourability to the sponsor, probability of
occurrence, single-dominant issue and themes (see par. 3.4.2.2.). Thirdly, in order to
reduce the large number of futures that are generated during scenario planning process,
two methods were identified: deduction and induction.
In order to provide a clear description of the steps required in the process of scenario
planning, two different procedures that represent the intuitive logics categorization were
presented (see par. 3.4.3.). This category was chosen inasmuch as it is based on
qualitative descriptions of key forces influencing a focal issue which are used to define
scenario logics. The final approach was developed considering the procedures for
scenario planning developed by Schoemaker (1995) and Schwartz (1991). In both cases,
a step-by-step procedure was presented in order to provide a comprehensive basis for
executing the activity in practice. The effectiveness of the scenarios obtained was
associated with the successful achievement of four main criteria: relevance, internal
consistency, archetypal structure and equilibrium across time (see par. 3.4.4.).
4. What has been the historical development of the Colombian Rice Sector?
Rice production in Colombia is carried out in several departments all around the country
which are clustered in three main regions: Central Region, Eastern Plains and North
Coast. There are two growing seasons per year, each of them characterized by
differences in area sown, volumes of production and prices achieved. Historical
performances have shown that during the first semester of the year, rice production is
higher if compared with the production registered during the second half of the year.
This circumstance is due to climatic conditions and rainfall patterns.
There are two different production systems in the country characterized by the presence
or absence in the usage of machinery in the productive activities. Therefore, they are
referred as manual and mechanized production systems. Furthermore, in the case of
mechanized production, whenever the water required is obtained entirely from the rain,
the system is known as rainfed production, in contrast to irrigation production.
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The development for the Colombian rice sector was analysed taking into account
historical values for area harvested, volumes of production and yields (see par. 2.2.2.).
Results for these three variables indicate that irrigation production contributed with the
highest values, followed by the rainfed-mechanized system during the years 2002-2009.
Manual production represented a minor fraction over the total values. These findings
show the big gap that exists in terms of productivity between manual and mechanized
production; for instance, during the period analysed, yield values for irrigation
production were three times higher than the ones registered for manual production.
In terms of commercialization, the Colombian rice sector is nowadays characterized by
imports rather than exports of rice (see par. 2.2.3.). There is also an irregular pattern due
to variable conditions between internal production (supply) and national consumption
(demand). This panorama contrasts with the situation found in the seventies and the
eighties, time in which the country exported rice surpluses prior to the economic
opening that took place from 1991 onwards. The few exports executed during the period
analysed corresponded mainly to paddy rice, whereas the imports corresponded to
milled rice obtained especially from Ecuador and Venezuela. In order to protect national
rice production, the sector is nowadays benefited from a high degree of tariff protection
and safeguards mechanisms that are imposed to rice imports, avoiding a reduction in the
price received by local farmers due to international competence.
The industrialization process for rice has as a major input the paddy rice received from
farmers which is sold to the milling industry. At this point an important difference lies
in the fact that the paddy rice is dried once it reaches the mill and not directly in the
farm as happens in some other countries. After the industrialization process, besides the
milled rice which is the traditional product obtained, there are some other important byproducts that are generated as bran, flour and rice husk.
The Colombian milling industry is characterized by few leading enterprises with high
levels of technology (see par. 2.2.4.). However, there are also medium and small sized
mills that operate under lower levels of efficiency due to backward technology.
5. What is the situation of Colombia in terms of current and potential free trade
agreements?
In general terms, Colombia is nowadays trading goods and services by means of FTAs
with five international destinations: Andean Community of Nations (i.e. Bolivia,
Ecuador and Peru), Mercosur (i.e. Argentina, Brazil, Paraguay and Uruguay), Chile,
Central American North Triangle (i.e. El Salvador, Guatemala and Honduras), and G3
(i.e. Mexico and Venezuela). Furthermore, Colombia has two FTAs in phase of final
approval (i.e. U.S. and Canada) and four FTAs under negotiation (i.e. E.U., South
Korea, Panama, and Turkey).
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One of the FTAs that imply direct effects for the Colombian rice sector is the one
already signed with the United States. Results of this negotiation in the case of rice
determined a relatively high import tariff (80%) together with a tariff elimination period
of 19 years. Once the CFTA comes into effect, it will be allowed an import quota of
79,000 tons of milled rice that can be commercialized in Colombia during the first year;
this amount can grow at a rate of 4.5% per year.
As a result of FTAs implementation, especially the one defined with the United States,
the Colombian rice sector is considered as one of the most harmed sectors in the
country. These findings are similar as the ones presented by Garay et al. (2009)
indicating that in case of an implementation of a FTA with the United States, there
would be reductions in terms of price for paddy rice, area cultivated, and value of
production (see par 2.3.1.).
6. What is the current status of competitiveness of the Colombian Rice Sector?
Nowadays, the Colombian rice sector is characterized for maintaining an important
position in terms of productivity which is overshadowed by high costs of production if
compared with its closest competitors. For reaching this conclusion, the historical
performance of the sector was examined by means of comparing some indicators of
competitiveness taking as a reference some of its more important international
competitors. In the first place, yields values for the period 2002-2009 indicate important
gains in productivity derived mainly from areas under irrigation production (see par.
5.2.1.). In this case, a continuous improvement by means of technology adoption,
integrated crop management and efficient varieties has resulted in higher yields over
time.
In terms of costs of production, the situation is different and the country maintains a
costly structure of production if compared with its most important competitors (see par.
5.2.2.). Higher costs of production are derived from the amounts that need to be paid for
seeds, chemicals, fertilizers and land. These four items represented altogether 64% of
the total costs of production in the country during 2009. By means of integrating the
yields obtained and the corresponding costs of production, it was possible to calculate
the production efficiency for each of the countries analysed (see par. 5.2.3.). In this
regard, Colombia obtained lower values that placed it among the countries with the
lowest levels of production efficiency in the region, affecting its competitiveness.
Results obtained for area harvested and volumes of production indicate a similar level
for Colombia when compared with Ecuador and Peru. These three countries are
recognized as direct competitors nowadays, but the key factor that differentiates them is
related to the costs of production. For these variables, the United States showed a
notorious superiority, confirming its strength as a major rice producer worldwide (see
par. 5.2.5.).
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7. Which are the stakeholders of the sector and how are they organized?
The different stakeholders involved in the Colombian rice sector were represented by
means of designing a value chain model. For this, an identification of its fundamental
stages, segments and flows was carried out. In general terms, the rice value chain is
represented by six major stages: suppliers, farmers, milling industry, wholesalers,
retailers and consumers. At each of these stages, the group of stakeholders with similar
characteristics was clustered in segments.
Within the Colombian rice sector, there are important organizations and institutions that
are involved in policy making at a national level, representing the interests and concerns
of particular stages of the value chain. These organizations and institutions, which are
referred as the organizational stakeholders of the sector, are mainly constituted by
Fedearroz, Acosemillas, Induarroz and Moliarroz. Furthermore, such organizations are
part of the National Committee for the Competitiveness of the Rice Chain together with
governmental institutions and Ministries.
Although the basic configuration of the sector implies the participation of the six stages
previously mentioned (see par. 5.3.) exhibiting a governance structure based on markets
and price determinants, due to the oligopsonistic tendency of the milling industry in the
country which is concentrated on few leading firms, in some cases the value chain
exhibits a hierarchical structure in terms of governance characterized by vertical
integration from those leading firms (see par. 3.3.2.).
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Central research question:
What would be the possible scenarios for the Colombian rice sector and the strategic
options for its major organizational stakeholders considering the implications of the
implementation of international FTAs on the sectorial competitiveness?
In order to visualize the prospective panorama for the Colombian rice sector during the
period 2011-2020 as a result of the implementation of FTAs, three different scenarios
were defined. The main characteristics of each of them are presented in the following
table.

Table 19. Scenarios for the Colombian rice sector
Regarding the strategic options considered by the main organizational stakeholders, as
part of the exercise of MCDA modelling, it was possible to identify the fundamental
strategies considered by them as a result of analysing the implications of FTAs over
their operations (see par. 5.5.). The strategic options are summarized in the following
figure.
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Figure 52. Strategic options for the major organizational stakeholders
Recommendations:
As a result of the information analysed during the course of this research and the
activities carried out with different experts from the sector, there are important
considerations that provide a good picture of the status of competitiveness of the
Colombian rice sector and the implications as a result of the implementation of FTAs.
The following lines reflect those specific implications for the sector and the
corresponding recommendations.
-

A potential implementation of an FTA between Colombia and the United States will
have negatives effects for the Colombian rice sector, especially for its farmers. This
conclusion is comparable with the findings from other publications carried out in
order to estimate the impact of the CFTA in the Colombian agricultural production.
For instance, Garay et al. (2009) concluded that for the case of rice production in
Colombia, the net income or profit achieved by farmers after the implementation of
the FTA will decrease considerably. The procurement of imported rice from US
under preferential conditions will represent a decrease in the price for this
commodity in the Colombian market and therefore, farmers will not be able to
achieve profitable margins. Furthermore, taking into account the high value
registered for the price elasticity of supply, a reduction in the area of production will
be expected being almost proportional to the reduction in price. In such a case, if
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farmers are not able to reduce their fixed costs, such as those of land or capital, they
may opt to abandon the productive activity.
-

Among the main limitations found within the sector, it is recognizable the impact
caused by price instability overtime which leads to great variations in production
areas and its corresponding variation in product availability. Therefore, strong
emphasis should be placed at monitoring the relationship between product
availability and price which is strongly shaped by the productive seasons in the
country.

-

It is importance to recognize the fact that a large proportion of rice farmers in
Colombia are tenants. This aspect makes it difficult the access to services offered by
the financial sector like credits, loans and subsidies for guarantees, as land cannot be
used as a guarantee. Furthermore, in the case in which farmers decide to own their
own land for rice production, permanent enhancements in infrastructure can be
done, allowing an increase in productivity levels.

-

At the productive stage in the value chain, farmers may opt to follow strategies that
allow them to increase their bargaining power against the subsequent stages in the
chain. For example, farmers could associate themselves in order to implement
systems that allow them to dry their own harvest in order to commercialize the dried
paddy rice whenever prices are most favourable. This would represent a shift from
negotiating a highly perishable product during moments of low prices towards the
possibility of storing the grain for further negotiations at more convenient moments.
However, in terms of associativity (for instance among farmers), it is important to
consider the implications over property rights and economic feasibility. It is not
always the case that an association could represent higher gains than if the activity
or investment had been undertaken at particular level.

-

There is a potential opportunity by means of exploring genetic technologies for
developing new rice varieties and hybrids that can provide higher yields. Such
improved varieties must be linked to agronomic management practices in order to
reduce costs by decreasing the amounts of chemicals and fertilizers used. This is an
alternative that can be followed in order to increase the competitiveness of the
Colombian rice sector.

-

There is a low degree of future projection in the Colombian rice sector; therefore,
emerging circumstances are tackled as they arise with its corresponding
repercussions. In this sense, policies should be designed with a large scope. The
sector should avoid maintaining a protectionist attitude and a dependence from the
government for seeking solutions and resources. In this regard, it will be adequate to
consolidate the different stages within the rice value chain in order to accomplish
sectorial objectives that provide tangible benefits at both general and particular level
for the stakeholders involved. There are strong organizations within the sector that
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can lead the development of initiatives for technical research and advising in policy
making at sectorial level.
-

It is important to create initiatives that lead to the generation of new by-products
derived from rice. There is a large potential to commercialize innovative products in
new market niches besides the traditional milled rice. Successful by-products may
even achieve export levels, changing the tendency found in the balance of trade
registered so far.

-

The implementation of FTAs could bring however some positives outcomes for the
Colombian rice sector. As a result of international trade and commercialization of
rice by means of FTAs, it would be possible to achieve a reduction in rice
smuggling due to legal rice imports; this aspect is a major drawback that affects rice
commercialization in the country nowadays.

-

It is important to track the evolution of events reflected on each of the scenarios
presented in this research in order make adjustments to the strategies considered. As
this research already provide an estimation of the level of performance of
fundamental strategies, organizational stakeholders can use these values as a
reference for making future decisions.
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7. DISCUSSION
This chapter presents the discussion of the methodological aspects of this research.
In the first place, regarding the competitiveness analysis, from the complete list of
indicators for measuring competitiveness, the selection of „accounting methods‟
resulted useful taking into the availability of data for this particular sector. For instance,
the analysis for costs of production revealed an important difference among the
countries selected, reflecting their status in terms of competitiveness. This analysis,
however, was carried out for one particular year (2009). Previous data in this regard
were difficult to obtain for some countries and therefore it was not possible to include
trend analysis and historical comparisons. From the information available, it was not
possible to establish if differences in costs for certain items were due to the usage of
lower quantities or to the real price of such products in the corresponding countries.
The analysis of costs of production carried out for the year 2009 coincides with the
findings from Espinal et al. (2005), carried out in order to compare the respective costs
of rice production between Colombia and the United Stated during 2002. In this sense,
costs of fertilizers and chemicals were higher in Colombia. On the other hand, the main
advantage for Colombia was represented by the lowest costs of labour and machinery
required for activities like fertilization, chemical application, land preparation, sowing,
harvesting, and transportation. In their study, US showed an advantageous position in
terms of costs for seed and chemicals.
The analysis of competitiveness was executed taking into account the most important
international competitors for the Colombian rice sector. These countries were chosen
taking into account their close relationship with Colombia in terms of rice
commercialization and their similar characteristics in terms of factors of production.
However, it would result useful to assess the competitive position of the Colombian rice
sector taking as a reference the major rice producers as China, India and Thailand.
A major outcome of this research is the definition of three main scenarios for the
Colombian rice sector. The methodology followed for this purpose provided useful
results as it was possible to identify important forces that are embedded in the sector
and organize them in terms of scenario logics for the future. Despite the fact that the
number of participants in the focus group interview was not very high, the particular
view of the sector provided by each of them and derived from different disciplines,
implied the successful achievement of each of the activities required for the scenario
planning process.
As suggested by some authors, the integration of scenario planning and Multi Criteria
Decision Analysis (MCDA) results in a powerful combination for decision support in
strategic decisions. This is especially evident in the case of decisions that involve
multiple objectives requiring a higher level of attention while evaluating the strategic
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options available. Therefore, the possibility to estimate the performance of strategies
while considering the implications of several scenarios constituted a major challenge
that was successfully overcome in this research. As a result of time constraints during
the interviews with the organizational stakeholders, the number of strategies evaluated
was restricted (three strategies per stakeholder) and this could reduce the scope of the
results by leaving other strategies out of the analysis.
The MCDA modelling exercise is a complex activity that implies a high cognitive
burden for the interviewee and therefore implies a great level of ability and guidance by
the researcher. It is necessary to manage a deep level of specificity on concepts and
explanations in order to have an efficient development of the exercise. The fact of
managing differential weighting for the objectives assessed at each scenario constitutes
an enhanced procedure as it reduces the complexity for the interviewee by means of
splitting the model and allowing the allocation of different weights in the value tree for
each scenario. Further research in this topic may include the calculation of interscenario robustness and inter-scenario risk for each of the strategies evaluated as
explained by Montibeller et al. (2006). Such procedures support the appraisal of
strategies when combining scenario planning and MCDA.
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APPENDIX 1: Interview protocol (Translated version)
1. GENERAL INFORMATION:
Date:
Name of the company/organization:
City:
Phone number:
Respondent:
Position and years of work experience:
2. GENERAL QUESTIONS:
-

Please provide an estimation regarding the current level of competitiveness of the
Colombian Rice Sector:
(Low) - 1

2

3

4

5 - (Very High)

- Taking into account that your organization is a major organizational stakeholder within
the Colombian Rice Sector, please indicate the three main strategies that are considered
by your organization in terms of involvement on the future development of the sector.

- Development of a value tree. Select the three most fundamental objectives for your
organization that need to be accomplished during the coming years.

EXAMPLE
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3. ELICITING SCORES
Section 3.1. Please rank the strategies previously identified for each of the three scenarios according to their performance on each of the objectives.
OBJECTIVE 1:

OBJECTIVE 2:

SCENARIOS 2020
Technological
Forefront
(TF)

Entrepreneurial
Progress (EP)

STRATEGIES

OBJECTIVE 3:

SCENARIOS 2020

SCENARIOS 2020
Entrepreneurial
Progress (EP)

Falling
Behind (FB)

Technological
Forefront
(TF)

Entrepreneurial
Progress (EP)

Falling
Behind (FB)

Technological
Forefront
(TF)

Falling
Behind (FB)

1.

A.

D.

G.

A.

D.

G.

A.

D.

G.

2.

B.

E.

H.

B.

E.

H.

B.

E.

H.

3.

C.

F.

I.

C.

F.

I.

C.

F.

I.

Section 3.2. Place each of the letters (decision alternatives) on the corresponding position in the following scale for each scenario according to their
performance relative to the corresponding swing. The swing is represented by the decision alternatives which were ranked with the highest (assign score 100 in
the swing) and lowest (assign score 0 in the swing) values in section 3.1. for each objective taking into account the complete set of scenarios.
OBJECTIVE 3:

OBJECTIVE 1:
Swing: 0=

100=

OBJECTIVE 2:
Swing: 0=

0

10

20

30

40

50

60

70

80

90

Swing: 0=
100=

100

0

Scena ri o: EP

Scena ri o: EP

Scena ri o: TF

Scena ri o: TF

Scena ri o FB

Scena ri o FB

0

10

20

30

100=

40

50

60

70

80

90

10

20

30

40

50

60

70

80

90

100

100

Scena ri o: EP
Scena ri o: TF
Scena ri o FB
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4. ELICITING WEIGHTS
Section 4.1. Rank the objectives previously defined according to their relative level of importance for your company/organization on each scenario.
Based on the swing for each objective (e.g. worst profit to best, least growth to highest), estimate the corresponding swing weight. The weight
should be expressed on a 0-100 interval scale in which the highest ranked objective determines its top value (=100).

OBJECTIVE

OBJECTIVE´ SWING

SCENARIO

SCENARIO

SCENARIO

Entrepreneurial Progress

Technological Forefront

Falling Behind

RANK

SWING WEIGHT

RANK

SWING WEIGHT

RANK

SWING WEIGHT

1.

2.

3.
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APPENDIX 2: Costs of production in local currencies.
Cost of production for paddy rice per
hectare in Colombia - 2009 (Source:
FEDEARROZ)
COLOMBIA PESOS (COP)
COST OF PRODUCTION
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equiment
Others
TOTAL DIRECT COSTS
INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS
Total costs (COP$/Ha)
Yield - paddy rice (Ton/Ha)
Total Cost per Ton (COP$/Ton)

1 USD = 2.320,26 COP (2009)

Cost of production for paddy rice per
hectare in Peru - 2009
(Source: CNPA-CEPES)

524,122.2
754,255.7
931,163.7
312,284.0
683,673.5
172,084.6
3,377,583.6

PERU NUEVOS SOLES (PEN)
COST OF PRODUCTION
DIRECT COSTS
Seed
Chemicals
Fertilizers
Labor
Machinery and equiment
Others
TOTAL DIRECT COSTS

633,864.2
336,856.7
55,230.9
1,025,951.8

INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS

4,403,535.4
5.7
772,370.6

Total costs (PEN$/Ha)
Yield - paddy rice (Ton/Ha)
Total Cost per Ton (PEN$/Ton)

COLOMBIA

*WWW.BANREP.GOV.CO

PERU
320.0
403.9
1,105.6
1,833.4
918.5
242.6
4,824.1

351.9
155.8
115.2
622.8
5,446.9
8.1
669.7

1 USD = 3,00993 PEN (2009) *WWW.BANREP.GOV.CO

Cost of production for paddy rice per
hectare in Costa Rica - 2009 (Source:
CONARROZ)
COSTA RICA COLONES (CRC)
COST OF PRODUCTION
DIRECT COSTS
Seed
Fertilizers and chemicals
Labor
Machinery and equiment
Others
TOTAL DIRECT COSTS
INDIRECT COSTS
Land
Financial and administrative expenses
Others
TOTAL INDIRECT COSTS
Total costs (COP$/Ha)
Yield - paddy rice (Ton/Ha)
Total Cost per Ton (COP$/Ton)

1 USD = 570,094 CRC (2009)

COSTA RICA
96,521.1
380,501.8
49,899.7
398,043.3
85,672.4
1,010,638.2

* In the case of Ecuador and
Panama, original values were
obtained directly on USD.

60,000.0
203,716.0
0.0
263,716.0
1,274,354.2
3.8
338,025.0

*WWW.XE.COM
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APPENDIX 3: ANOVA results for area harvested, production and
yield (years 2002-2009)
The ANOVA Procedure
Class Level Information
Class

Levels
6

country

Values
Colombia Costa Rica Ecuador Panama Peru United States of America

Data for Analysis of Area Harvested (Ha)
Production (Ton)
Number of Observations Read

48

Number of Observations Used

47

Data for Analysis of Yield (Ton/Ha)
Number of Observations Read

48

Number of Observations Used

48

Note: Variables in each group are consistent with respect to the presence or absence of missing
values.

Dependent Variable: Area Harvested (Ha)
Source

DF

Sum of Squares

Mean Square

F Value

Pr > F

Model

5

7.1698191E12

1.4339638E12

610.51

<.0001

Error

41

96301135017

2348808171.2

Corrected Total

46

7.2661203E12

R-Square

Coeff Var

Root MSE

Area Harvested (Ha) Mean

0.986747

11.12658

48464.50

435574.0

Source
country

DF

Anova SS

Mean Square

F Value

Pr > F

5

7.1698191E12

1.4339638E12

610.51

<.0001
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Dependent Variable: Production (Ton)
Source

DF

Sum of Squares

Mean Square

F Value

Pr > F

Model

5

4.7645695E14

9.5291391E13

899.36

<.0001

Error

41

4.3441267E12

105954309544

Corrected Total

46

4.8080108E14

R-Square

Coeff Var

Root MSE

Production (Ton) Mean

0.990965

11.58376

325506.2

2810022

Source

DF

Anova SS

Mean Square

F Value

Pr > F

5

4.7645695E14

9.5291391E13

899.36

<.0001

country

Dependent Variable: Yield (Ton/Ha)
Source

DF

Sum of Squares

Mean Square

F Value

Pr > F

Model

5

165.0775745

33.0155149

332.86

<.0001

Error

42

4.1658339

0.0991865

Corrected Total

47

169.2434084

R-Square

Coeff Var

Root MSE

Yield (Ton/Ha) Mean

0.975386

6.133598

0.314939

5.134652

Source
country

DF

Anova SS

Mean Square

F Value

Pr > F

5

165.0775745

33.0155149

332.86

<.0001
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The ANOVA Procedure
Duncan's Multiple Range Test for Area Harvested (Ha)
Note: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
0.05

Alpha

41

Error Degrees of Freedom
Error Mean Square

2.3488E9

Harmonic Mean of Cell Sizes

7.813953

Note: Cell sizes are not equal.
Number of Means
Critical Range

2

3

4

5

6

49517

52067

53736

54940

55859

Means with the same letter are not significantly different.
Duncan Grouping

Mean

N

country

A

1241437

8

United States of America

B

440954

8

Colombia

C

378947

8

Ecuador

C

342489

8

Peru

D

113123

7

Panama

E

56188

8

Costa Rica

C
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The ANOVA Procedure
Duncan's Multiple Range Test for Production (Ton)
Note: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
0.05

Alpha

41

Error Degrees of Freedom

1.06E11

Error Mean Square
Harmonic Mean of Cell Sizes

7.813953

Note: Cell sizes are not equal.
Number of Means
Critical Range

2

3

4

5

6

332577

349702

360912

368998

375172

Means with the same letter are not significantly different.
Duncan Grouping

Mean

N

country

A

9540227

8

United States of America

B

2595473

8

Colombia

B

2390890

8

Peru

C

1540478

8

Ecuador

D

265756

7

Panama

209274

8

Costa Rica

B

D
D
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The ANOVA Procedure
Duncan's Multiple Range Test for Yield (Ton/Ha)

Note: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
0.05

Alpha

42

Error Degrees of Freedom

0.099187

Error Mean Square

Number of Means
Critical Range

2

3

4

5

6

.3178

.3342

.3449

.3526

.3585

Means with the same letter are not significantly different.
Duncan Grouping

Mean

N

country

A

7.6929

8

United States of America

B

6.9521

8

Peru

C

5.8984

8

Colombia

D

4.0603

8

Ecuador

E

3.7293

8

Costa Rica

F

2.4749

8

Panama
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APPENDIX 4: List of key forces used for scenario construction.
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APPENDIX 5: Assessed normalized weights for objectives in each
scenario.
Economic Research Division (FEDEARROZ)

SCENARIO

OBJECTIVE

Entrepreneurial progress

Technological forefront

Falling behind

Maximize coverage of GIS

0.20

0.30

0.40

Train farmers with entrepreneurial vision

0.50

0.30

0.25

Encourage widespread use of information to
the public

0.30

0.40

0.35

Technical Research Division (FEDEARROZ)

SCENARIO

OBJECTIVE

Entrepreneurial progress

Technological forefront

Falling behind

Positionate farmers as entrepreneurs

0.35

0.36

0.27

Maximize crop stability and profitability
through an increase in productivity

0.32

0.30

0.35

Develop new varieties and technological
knowledge that enhance profitability

0.33

0.34

0.38

Seed Production Division (FEDEARROZ)

OBJECTIVE

SCENARIO
Entrepreneurial progress

Technological forefront

Falling behind

Maximize quality of seeds produced

0.53

0.43

0.29

Promote the use of certified seed

0.21

0.26

0.59

Lead in the use of biotechnology for
developing new materials

0.26

0.30

0.12
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Colombian Association of Seed Producers (ACOSEMILLAS)

OBJECTIVE

SCENARIO
Entrepreneurial progress

Technological forefront

Falling behind

Recognition of seeds as a determinant factor in
the efficient development of productive chains

0.45

0.42

0.35

Maximize the use of certified seeds

0.23

0.33

0.43

Foster favourable conditions for research on
new technologies

0.32

0.25

0.22

Colombian Federation of Rice Industry (INDUARROZ)

OBJECTIVE

SCENARIO
Entrepreneurial progress

Technological forefront

Falling behind

Achieve a long-term National Rice Policy

0.45

0.45

0.43

Reduction of smuggling

0.14

0.32

0.35

Increase per capita rice consumption

0.41

0.23

0.22
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APPENDIX 6: List of managers and experts interviewed
Colombian Rice Federation (FEDEARROZ)
- Patricia Guzmán (Director Technical Research Division)
- Daniel Gonzales (Director Seed Production Division)
- Néstor Gutiérrez (Director Economic Research Division)
- José Levis Barón (Research Coordinator - Economic Research Division)
Colombian Association of Seed Producers (ACOSEMILLAS)
- Juan Manuel Monroy (General Manager)
- Ana María Salinas (Economic Research Director)
Colombian Federation of Rice Industry (INDUARROZ)
- Jeffrey Fajardo (General Director)
- Sandra Avellaneda (Direction Assistant)
Colombian Ministry of Agriculture and Rural Development
- Humberto Guzmán (National Director – Productive Chains)
- Claudia Vila (National Technical Secretary – Rice Chain)
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