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In the Ecuadorian Amazon region, the milk chain suffers from an insufficient coordination among the
delivering actors, that’s why the objective of this article is to diagnose the milk agro-alimentary chain in
Puyo, Pastaza, in order to propose development strategies. The Strategic Model of Collaborative Planning,
as methodology, was used. The main results were focused on the characterization of the chain and the
diagnosis of the integration between the actors and their fundamental weaknesses. The limitation in the
application was due to the low training and the human potential formation that belong to the chain actors,
that allows to propose a strategy of sustainable development. In conclusion, the work has, fundamentally,
a practical value, given by the procedure application feasibility the in the supply chains, under the
Ecuadorian Amazon conditions.
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1. Introduction
Codex Alimentarius defines milk as a product obtained by any milk processing, which may contain
food additives and other ingredients functionally necessary in its preparation" (Codex
Alimentarius 2016).
Dairy products diversity varies considerably from region to region and among countries in the
same region, depending on dietary habits (Uluko, Liu et al. 2016), available processing
technologies, market demand and social and cultural circumstances, with a direct impact on the
agro-food chain in the milk and its derivatives development (Garcia Guerreiro and Wahren 2016,
Ortiz Hernández, Jiménez Vera et al. 2016).
The agro-food chain according to several authors starts with the raw material and ends in the final
customer (Hernández, Enriquez et al., 2016, Turkay, Saracoglu et al., 2016(Dreyer, Strandhagen
et al. 2016)), through the application of several processes with greater degree of difficulty and
innovation (APICS 2015, Muñoz Aguilar and Roldan Zuluaga 2016). It has a linked rings shape,
denominated by several authors as links, in order to provide added value to the final product
(Naspetti, Lampkin et al. 2011), these processes include direct and indirect actions and include
executives, cycles, components and production costs for the subsequent commercialization
(Bautista Santos, Martinez Flores et al., 2015), and it also includes traceability procedures since
the raw material or product is in cultivation, passing to its harvesting stage and transportation and
then reaching the transformation stage with the aim of obtaining products with added value, which
will be offered to the market (Fernandez Lambert, Aguilar-Lasserre et al., 2015, Ríos Nunez and
Nunez Yanez, 2016, Mello et.al., 2017).
In Ecuador there are examples of studies of some chains, such as milk producers, production chains
and rural economic development, banana industry market structure analysis, production chain
diagnosis of mariculture in Ecuador, cocoa productive chain and territorial agro-food chains,
tensions and learning from the Ecuadorian Amazon dairy sector that focuses on the livestock sector
(Suplicy 2015; Ríos, Benítez et al.,2016).
In spite of this, it is not a very much discussed and studied issue, therefore, the objective of this
article is to diagnose the milk agro-alimentary chain in the Amazon region in Puyo, Pastaza to
establish a sustainable development strategy.
2. Materials and methods
The Supply Chain Strategic Collaborative Planning Model (MPCECS), applied to agro-food
chains and the implementation process, contribute to the chains development in the Ecuadorian
Amazon. It consists of three stages and 11 steps that integrate a tools group that facilitate the
implementation of collaborative planning and control at a strategic level in agro food chains, with
the study of 55 models and tools.
The MPCECS purpose was to determine the Collaborative Planning Level (NPC) in the food chain
actors, in order to analyze the integration chain level, to design strategies types (interrelation
Matrix between the NPC of the proposed strategies), the collaborative planning aim in the chains
and finally to formulate a joint business plan for agro-food chains that focuses on competitiveness
improving. The matrix allows the strategy approach, depending on the NPC in which the chain
take place. The NPC is calculated using a checklist of 91 questions.
For the case studies development, the methodology proposed by the BestLog project of the
European Commission for the study of reference cases was followed (Guerola Pérez, 2009). The
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proposed methodology consists on the problem description, solution, challenges (lessons learned
and success factors) and benefits (economic, environmental and social).
3. Results
The dairy agro-alimentary chain in Puyo city, located in the Pastaza province of the Ecuadorian
Amazon region is made up of thirteen actors grouped into four links: suppliers, producers, sellers
and consumers (figure 1).
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Figure 1. Map of the milk agro-food chain.
Checklist results of the Strategic Collaborative Planning Model in Supply Chain
In the agro-food chain actors checking, results of low levels in the performance variables
evaluation, in the company’s average evaluation, in the contracts, in the inventory management,
in the company strategy, in the merchandise distribution, in the demand forecast, in information,
in the organization circumstances formulation, in purchases, in plans, in suppliers, in strategic
objectives and in customers, were obtained (figure 2).
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The milk agro-alimentary chain in Pastaza presents a value of 2.14, which represents a low level.
The greatest weakness variable was the performance evaluation. Within this variable, there were
some deficiency items, such as the absence of methods to evaluate the actor’s performance; the
actors were not measured by quantifiable, reliable and safe indicators. The information collection
of each actor for the rest one is low, there was no information exchange or evaluation, among
actors.
In the agro-food chain actors check list, the results by companies indicated very poor conditions
for: Market store 5; Market store 4; Market store 2 and Market store 3. With a low level were:
Producer 2; Producer 1; Producer 6; Producer 5; Producer 3 and Market store 1.
As a result, for the particular study of each actor it is determined that the municipal markets
presented a very low level, while Market store 1 had a high level, together with the two of the
potential market stores. The rest of the actors are set at a low level. The actors that are in critical
condition (very bad and low level) must work in the set of variables of the application model:
collaborative refueling, collaborative demand, collaborative forecasting and collaborative
performance.
Stage of the integration level among actors
The milk agro-alimentary chain, Puyo, Ecuador has a low integration level, so it is located in the
assignment-negotiation stage. Because of this result, strategies should be geared towards
negotiation among actors (figure 4).
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Figure 4. Qualification of each stage level of the supply chains strategic
collaborative planning model.
Strategies and aims
When the NPC is locating in the relationship matrix among integration levels and collaborative
planning strategies, the chain is placed in level I.
Taking into account the strategies to be followed by the chain, they emphasis on focused discussion
should be done on leadership cost, differentiation, approach in relationship to adversaries and
relationship as adversaries.
The types of joint strategic objectives focus on enhancing customer satisfaction and result in:
 Market reach: increasing the market share by 40% of the total commodity.
 Competitiveness: To increase the logistics and industry resources efficiency by 20%.
 Service Level: To increase the variety through three new products, where the culture of the
Ecuadorian Amazon is enhanced.
4. Discussion
As a result of the identified weaknesses and the milk agro-food chain low state of in Puyo, Pastaza,
Ecuador, together with the feeble integration among the actors, several improvements in order to
reduce these gaps were necessary. Among these improvements could be mentioned:
 To define essentially the milk agro-food chain policies among all actors that make up the
different links,
 To establish specific contracts and frameworks among all actors,
 To design an information system that enables the interrelation of the information among
chain actors (suppliers-clients),
 To estimate the demand for dairy products in the Ecuadorian Amazon,
 To design products with the inclusion of Amazonian fruits and plants for increasing added
value,
 To calculate the productive capacity in order to determine the chain limiting bottleneck,
 To use whey in processed products giving added value, stipulating the interrelation
mechanisms among actors,
 To choose the chain focal actor for the performance financial analysis to each actor in the
chain to reinvest capital,
 To analyze purchases and the supplier’s evaluation,
 To diagnose the livestock system of the Ecuadorian Amazon cattlemen,
 To design alternative foods for animal nutrition based on the Amazon products and,
 To Train the staff based on the skills needed for agro-food chain management (table 1).
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Table 1. Research proposals to promote the milk agro food chain sustainable
development in the Ecuadorian Amazon conditions.
Problems
Dairy production low levels in the Ecuadorian
Amazon.
Insufficient coordination among the actors that
make up the chain.
Low training of the human potential belonging
to the chain actors.
Little incidence of the territory universities
with scientific investigation projects.
The key processes network that ensure selected
final products competitiveness and services are
not identified or coordinated.
There is no a central institution or leading entity
(company or focal entity) that exercises the
elements management that ensure the value
network integrated and competitive operation.
The focal entity does not lead the knowledge
model
administration,
the
innovation
management and the monitoring administration
of the value network to the final customer.
There is no collaborative participation of all
value network processes in that focal entity.
There is a low processors specialization in the
chain.
Preexists a low flexibility in the value network
conformation.
Competitive performance indicators are not
assured for the end consumer, such as service
level, quality, costs, product availability, and
others.
In the value network there is a weak waste
treatment integration, packaging and products
discarded by the customer generating added
value and a positive impact on the environment.
Innovation processes are not integrated into the
value network.
There is a lack of alliances with logistic
operators that reach the value network target
markets.
No strategy or extension model of the value
network is applied.

¿What to research?
To develop research projects in the agricultural
sector to increase the milk production levels in a
sustainable environment.
To increase the training courses, offered in the
universities of the territory.
To identify and to work in the network
coordination key processes that ensure the final
products competitiveness and services selected.
To form a central institution or leading entity
(company or focal entity) that exercises the
management of the elements that ensure the
integrated and value network competitive
operation.
To enable the focal entity to manage the
knowledge model administration, the innovation
management and the administration and
monitoring of the value network to the end
customer.
To integrate a collaborative participation of all
value network processes in that focal entity.
To develop specialization courses for the chain
processes executors.
Flexibility of the elements related to the value
network conformation.
To develop an assurance plan through
competitive performance indicators for the final
consumer, such as service level, quality, costs,
product availability and others.
To integrate the treatment to waste, packaging
and products discarded by the customer
generating added value.
To apply strategy or positive value network
extension model in the environment and also
integrate the value network in an innovation
process.
To work on the creation of an extension network
strategy or model.

4. Conclusions
Referential scientific literature development shows the agro-food chains relevance for Ecuador
and contributes to the adoption of worldwide practices suitable in the context of the Ecuadorian
Amazon; these elements are necessary for the productive matrix change in the country. The
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research is based on the supply chain collaborative planning model strategic directed to Puyo milk
agro-food chain. The chain horizontal diagnosis is made through the evaluation of the integration
level among the actors of the agro-food chain collaborative planning strategic model.
The Puyo milk chain has four links: livestock farmers that produced 1100 liters of milk per day,
six milk industries, four sellers today, two potential sellers and several regulators entities. The milk
agro-alimentary chain state in Pastaza is 2.24, which represents a low value and the greater
weakness variable is the chain configuration. The collaborative planning level (integration) is 2.14,
it is low and the most deficient variable is the actor’s performance evaluation. Both results show
that the chain under study is underdeveloped. In the study chain the group of actors that present
major weaknesses is the cattle sector and the markets (sellers).
4. Bibliography
García Guerreiro, L. and J. Wahren. "Seguridad Alimentaria y Soberanía Alimentaria: La cuestión
alimentaria y el modelo del agronegocio en la Argentina." Revista de Trabajo y Sociedad. Santiago del
Estero, Argentina, n.26, Pp: 327-340, 2016.
Hernández, O., L. A. Enriquez and M. G. Adame. "Efecto Gestión de la Cadena de Suministro en el
desempeño de Pyme Manufacturera. Aguascalientes, México." Amazonia Investiga, vol.5, no.8, pp: 22-31,
2016.
Muñoz Aguilar, R. A. and S. Roldan Zuluaga. "Competitividad y cadenas de abastecimiento en el sector
productivo del valle del Cauca, Colombia." Revista Global de Negocios, vol. 4, no.1, P- 77, 2016.
Nandonde, F. A. and J. Kuada (2016). "Modern food retailing buying behaviour in Africa: the case of
Tanzania." British Food Journal, vol.118, no.5, Pp: 1163-1178, 2016.
Rodríguez Espinosa, H. and C. J. Ramírez Gómez (2015). "Abordaje metodológico para formulación
participativa de planes de asistencia técnica agropecuaria con enfoque territorial." Acta Agronómica, vol.
64, no.4, pp: 321-329, 2015.
APICS (2015). "Supply chain managers career pack. modelo de COMPETENCIAS del Administ
rador/Gestor De Cadena de Suministro de APICS".
Bautista Santos, H., J. L. Martínez Flores, G. Fernández Lambert, M. B. Bernabé Loranca, F. Sánchez and
N. Sablón Cossío. "Integration model of collaborative supply chain." DYNA Medellín, vol 83, no. 193, pp:
144-154, 2015.
Cárdenas Uribe, M. B. Diagnóstico de la cadena agroalimentaria de la leche en el Puyo, Pastaza.
Universidad Estatal Amazónica. Tesis de grado (Ingeniería Agroindustrial).2016.
Codex Alimentarius. "Normas Internacionales de los alimentos. FAO."2016. Available:
http://www.fao.org/fao-who-codexalimentarius/codex-home/es/.
Dreyer, H. C., J. O. Strandhagen, H.-H. Hvolby, A. Romsdal and E. Alfnes. "Supply chain strategies for
speciality foods: a Norwegian case study." Production Planning & Control, vol. 27, no.11, pp: 878-893,
2016.
Fernández Lambert, G., A. A. Aguilar-Lasserre, G. Martínez-Castellanos, M. L. G. Ruvalcaba-Sánchez, J.
G. Correa-Medina and J. L. Martínez-Flores. "Contexto y Caracterización de la Cadena de Suministro del
Limón Persa (Citrus latifolia Tanaka) en Veracruz-México ". Revista Conciencia Tecnológica, no. 50, pp.
21-31, 2015.
Guerola Pérez, S. "Siemens e-integration. BestLog Good Practice Cases. PROJECT". 2009.
Hernández, O., L. A. Enriquez and M. G. Adame. "Efecto Gestión de la Cadena de Suministro en el
desempeño de Pyme Manufacturera. Aguascalientes, México." Amazonia Investiga, vol. 5, no.8, pp: 2231, 2016.
Muñoz Aguilar, R. A. and S. Roldan Zuluaga (2016). "Competitividad y cadenas de abastecimiento en el
sector productivo del valle del Cauca, Colombia." Revista Global de Negocios, vol. 4, no.1, p: 77, 2016.

© IEOM Society International

949

Proceedings of the International Conference on Industrial Engineering and Operations Management
Bandung, Indonesia, March 6-8, 2018

Naspetti, S., N. Lampkin, P. Nicolas, M. Stolze and R. Zanoli. "Organic Supply Chain Collaboration: A
Case Study in Eight EU Countries." Journal of Food Products Marketing, vol. 17, no.2-3), pp:141-162,
2011.
Ortiz Hernández, M., R. Jiménez Vera, S. del Carmen Ara Chan, N. González Cortés, K. Alejo Martínez,
M. A. Perera García and E. L. López. "Calidad Sanitaria del Queso Crema Elaborado Artesanalmente en
Tenosique, Tabasco." Revista Iberoamericana de Ciencias, vol. 3, no. 2, 2016.
Ríos Núñez , S. and L. Núñez Yanez. "Cadenas agroalimentarias orgánicas en el sur de chile: tensiones que
condicionan su puesta en valor." Revista de Estudios Sociales, vol. 25, no 47, p. 41-63, 2016.
Manu, T., Multifunctionality of agriculture products: towards collaborative policy guidelines on sustainable
agro-related fuel development. Biofuels, vol. 8, no. 4, pp: 445-457, 2017.
Mello, M.H., et al., Improving coordination in an engineer-to-order supply chain using a soft systems
approach. Production Planning & Control, vol. 28, no.2, pp: 89-107, 2017.
Ríos, S., D. Benítez and S. Soria. "Cadenas agroalimentarias territoriales. Tensiones y aprendizajes desde
el sector lácteo de la Amazonía ecuatoriana: les débats et les apprentissages dans le secteur laitier de
l'Amazonie équatorienne." Lecturas de Economía, vol.84, pp: 179-208, 2016.
Rodriguez Espinosa, H. and C. J. Ramírez Gómez. "Abordaje metodológico para formulación participativa
de planes de asistencia técnica agropecuaria con enfoque territorial." Acta Agronómica, vol. 64, no.4. pp
321-329, 2015.
Ruiz Torres, A.J., F. Mahmoodi, and J. Ayala-Cruz, Supply Chain Management Research in Latin America:
a Review. Supply Chain Forum: An International Journal, vol.13, no.1, p. 20-36, 2015.
Sablón Cossío, N., J. A. Acevedo Suárez , J. Rossell Martínez, A. Medina León, A. J. Urquiaga Rodríguez,
M. P. Quintana and H. Bautista Santos. "Modelo de planificación colaborativa estratégico de cadenas de
suministro." DYNA Management, vol. 4, no.1, pp: 1-12, 2016.
Suplicy, F. "Diagnostico de la cadena productiva de la maricultura en el Ecuador." Vicepresidencia de la
República del Ecuador. pp. 1-12, 2015.
Turkay, M., O. Saracoglu and M. C. Arslan. "Sustainability in Supply Chain Management: Aggregate
Planning from Sustainability Perspective." PLoS One, vol. 11, no.1, pp: 1-18, 2016.
Uluko, H., L. Liu, J.-P. Lv and S.-W. Zhang. "Functional Characteristics of Milk Protein Concentrates and
Their Modification." Critical Reviews in Food Science and Nutrition, vol. 56, no.7, pp: 1193-1208, 2016.

Biographies
Neyfe Sablón Cossío is a Professor and investigator in career Industrial Engineering at the North Technical
University, Ibarra, Ecuador. She holds a Bachelor’s degree in Industrial Engineering from Matanzas University. She
is also graduated with a Master degree in Business Administration and PhD in Science Technical Industrial
Engineering. All these studies carried out in Cuba. She has published several journals and conference papers. Dra.
Sablón has accomplished research project on supply chains in Mexico, Cuba and Ecuador. Her research interests
include administrations, business, logistic, operations administrations, supply chain and value chain.
Magdalena Beatriz Cárdenas Uribe is an Agro industrial Engineering at the Amazonic Stated University in Ecuador.
Manuel Pérez Quintana is an Associate Professor, and Director of Program in Agro- industrial Engineering Science
in the Department of earth Science at the Amazonic Stated University, Ecuadorian. He earned PhD. in Veterinary
Science from Havana Agricultural University in Cuba. He has published several journal and conference papers. Dr.
Pérez has completed research projects in Functional Foods and Probiotics. His research interests include probiotic,
prebiotics, functional foods, agro ecology and biotechnology.
Luis Bravo Sánchez is a Professor, and Director of Master Program in Agro industrial Engineering (Agro industrial
Systems) in the Amazon State University, Puyo, Ecuador. He earned B.S. in Chemistry from Central University of
Las Villas, Cuba, Masters in Pharmaceutical Technology and Quality Control and PhD in Chemical Sciences, both
from La Habana University. Cuba. He has published several journal and conference papers. Dr. Bravo has completed
research projects with CITMA, Academy of Sciences, Cuba; La Laguna University, with the financial support of
AECID, Spain; Pernambuco Federal University, with the financial support of CAPES, Brazil; Antwerp University,

© IEOM Society International

950

Proceedings of the International Conference on Industrial Engineering and Operations Management
Bandung, Indonesia, March 6-8, 2018
with the financial support of VLIR and Amazon State University, Ecuador. His research interests include drug
development, food manufacturing processes, environmental analysis, phytochemistry and pharmaceutical analysis
(chromatography).
Nelly Narcisa Manjarrez is a Professor and investigator in the Amazon State University, Puyo, Ecuador. She earned
B.S in Agricultural Business Administration Engineer from Quevedo State Technical University, Ecuador; Masters in
Educational Research; Master’s in Business Administration; and PhD in Economic Sciences at the University from
Havana, Cuba. She has held management positions as: Academic Director of the Distance Studies Unit of the Quevedo
State Technical University, Postgraduate Coordinator of the Master's Programs in Marketing, Cost and Financial
Management, Accounting and Auditing and Business Administration. He research interests include administrations,
business and economic.

© IEOM Society International

951

