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Abstract  
 

This paper shows how to optimize logistics processes in ecotourism companies, because, Colombian 

ecotourism has shortcomings in implementation, such as lack of integration of the nodes in the value 

network or ecotourism supply network, due to the operational separation between them; for lack of 

information management of tourists, high differences in prices and services offered, among others; The 

receiver nodes made up of hotels (central axes of the network) must be differentiated together with the 

service providers of the area to be visited (restaurants, merchants, entertainment, guides, among others) and 

in the external part of the network, the providers of each node, also, the sending nodes (transport, travel 

agencies and tourists in their place of origin). To solve the disarticulation, it is intended to know how the 

nodes work in a network, determining connectivity criteria such as information, materials, environmental 

strategies, among others; then, determine the sustainability management of each actor of the nodes, to know 

the logistical criteria used and the operational decisions; Also, with the established criteria and sub-criteria, 

a multi-criteria analysis-type methodology is applied, which, supported by the alternatives chosen by 

experts, allows the hierarchical tree for the value network and logistics management to be found, and with 

the payment matrix, to determine a network of optimal ecotourism value; and that it develops green 

engineering with the use of alternative energies, digital information management, waste recovery, water 

efficiency in the context of industry 4.0. 
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Introduction 

 
In the last two decades, research on globalization processes has been generated from a value chain perspective (Gereffi, 

Humphrey, Kaplinsky, and Sturgeon, 2001; Kaplinsky and Morris, 2001). Gereffi (1994) uses the term global value 

chains to refer to the international links between companies with global production and distribution systems. In 

parallel, the tourism industry has been experiencing continuous organizational economic growth and profound 

diversification, until it is positioned as one of the key drivers of current global socio-economic progress. The 

importance of the contribution of tourism to world economic activity is completely unquestionable. The World 
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Tourism Organization estimates its contribution to world GDP at around 5% (UNWTO, 2012). In terms of job 

creation, its impact would be slightly higher (6-7%), registering more than 235 million jobs - direct and indirect - 

worldwide (ILO, 2010). 

 

However, the relevance of the role of tourism in achieving economic development is not an issue on which consensus 

has still been reached by the international community today, with conflicting positions. On the other hand, the tourism 

industry is characterized by being one of the most diversified and fragmented (Hjalager, 2007; UNWTO, 2010), 

encompassing both large multinational companies and a high percentage of small and medium-sized enterprises 

(SMEs). This duality constitutes a structural feature that the tourism sector traditionally presents on a global scale, 

although it is more pronounced in developing or underdeveloped countries (Morrison and Thomas, 2004; OECD, 

2008). A more in-depth analysis of tourist SMEs highlights their higher prevalence of the value network in the 

receiving areas, their reduced organizational dimension, and the family nature of a high percentage of these (Bastakis, 

Buhalis, and Butler, 2004; Keller and Bieger, 2004; Wanhill, 2004). Therefore, these traits give them certain strategic 

and functional weaknesses, which are the ones that justify the recommendation from various international 

organizations (OECD, 2008; UNCTAD, 2007; UNIDO, 2001) towards their insertion and positioning in global value 

chains, such as a successful alternative in its integration into a progressively more globalized and competitive 

economic environment (Tejada, 2013). Also, Colombian tourist SMEs in the last three years has become more 

important for their numerical growth and for being the object of study for academics, especially those dedicated to 

tourism and ecotourism activities, due to the opportunity presented in conflict areas. armed, in the territories cleared 

by the peace agreements, taking advantage of the cultural ecosystem service that these territories provide, and from 

these resources contribute to the social development of the country, with the difficulties and challenges that entail for 

its sustainability in the framework of policies governmental. 

 

Additionally, the term organizational sustainability has gained great importance (Bonil, 2013), showing the concern 

in investigating the factors that involve the term and the conception as such of ecotourism SMEs, such as their code 

of ethics, (Romero. 2015) where they define the behavior of these organizations regarding economic, social, cultural, 

political and ecological factors; Government entities such as the Ministry of Commerce, Industry and Tourism have 

designed the NTS-002 standard for tourism companies based on this concept, all of the above, makes it relevant to 

 apply green engineering for its optimal development. 

 

1. Methods 
 

The research has a descriptive scope since it seeks to know the resources and capacities in the tourism value network, 

with a mixed positivist approach (qualitative-quantitative) to describe the level of organizational sustainability of 

small ecotourism companies and their respective value network. In this sense, and taking as decision-making tools, 

four criteria are defined that encompass everything that must be considered in an organization to be sustainable and 

with which the impact on sustainability can be measured such as Economic, Social, Environmental, Normative. These 

criteria will be supported by several sub-criteria, for example, Direct economic impact, Indirect economic impact, and 

dimensions such as, for example, Customers, Suppliers, Employees, Investors, Public Sector, in addition to 

Competition, International Market, which guarantees the relevance of the data to be obtained through the instruments. 

An integrated methodology is adopted, starting with a systematic literature review of the PROCOLOMBIA and 

Ministry of Commerce databases; from which the characterization categories are defined (the type of company, natural 

attractions, location, infrastructure, size of the company, connectivity, energy, etc.) in terms of resources to identify 

them, locate resources and capacities with those that count concerning competitors and also identify all the 

stakeholders that make up the value network.  

Then as seen in figure 1, the capabilities of the network are diagnosed to know what the network can do about (Quality-

price; Comfort, Quality of rooms, Cleanliness, speed of delivery; Quality of service, among others); This is achieved 

through the analysis of a series of instruments (interview, direct observation, and survey) to determine both the type 

of comprehensive management they manage and how this management permeates the areas of the company and the 

value network stakeholder to analyze how they support and help decision-making to achieve their sustainability; With 

the results obtained, it will be possible to find the opportunities and threats that the value network of the ecotourism 

system has, which will be the basis for the criteria to implement in the design of the value network. 
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Figure 1. Methodology 

Source: The Author 

 

Finally, with a Likert-type categorization from a panel of national and international experts on the subject of decision-

making in value networks, who will evaluate the most important factors for optimizing the value network of the 

ecotourism system, the results will reinforce the organizational management criteria and decision-making for the 

design of a preliminary model for the optimization of the decisions of the ecotourism value network to be based on a 

multi-criteria analysis methodology to be based on a Saaty scale (2015), the different priorities of The alternatives 

under each criterion must be synthesized by prioritizing alternatives and criteria (Saaty, 2015), based on which the 

design of management strategies from green engineering to improve sustainability decisions of the value network of 

the ecotourism system. 

 

2. Theoretical framework: 
 

The investigation deepens the following aspects; the object of study in the department of Cundinamarca in Colombia, 

then the concept of the tourist system is worked on, to show what the value network consists of and finally how it is 

articulated with the decision-making models that will allow them to be optimized and support organizational 

sustainability. 

. 

 
Figure 2. Cundinamarca provinces. Political-administrative division 2017   

Source: (Camara, 2018) 
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2.1. Cundinamarca – Colombia:  The department of Cundinamarca is located on the American continent in 

the South America area and the only country in this area bathed by the two oceans called Colombia, this 

department is located in the center of the country and is where the administrative center is established. and 

national legal with its capital Bogotá.  As seen in figure 2; This department has 116 municipalities, which 

are divided into 15 provinces called: Almeidas, Alto Magdalena, Bajo Magdalena, Gualivá, Guavio, 

Magdalena Centro, Medina, Oriente, Rionegro, Sabana Centro, Sabana Occidente, Soacha, Sumapaz, 

Tequendama and I located. This department maintains its ancestral provinces because it has been the cradle 

of various civilizations since prehistory. The first indications indicate that this area was populated 12,000 

years ago, by primitive men who were dedicated to hunting and gathering, from the Magdalena River valley, 

who had their settlement in the rocky shelters of Tequendama. 

 

Archaeological studies indicate that Cundinamarca was populated by Muisca tribes of the Chibcha linguistic 

family three thousand years ago, in what is known as the Classic period. These were farmers who centuries 

later were invaded by other peoples of Caribbean origin, from the north of the country and where the national 

government system and agricultural expansion were established. 

 

2.2. Ecotourism: The term ecotourism was coined by Ceballos, who since 1971 worked in the planning and 

development of sustainable tourism in all its aspects. Ceballos-Lascuráin defines it as: 

 

"The execution of a trip to relatively undisturbed or contaminated natural areas, with the specific 

objective of studying, admiring and enjoying the panorama with its wild plants and animals, and 

also any cultural manifestation (past and present) found in these areas, which leads to participation 

and socioeconomically beneficial of the local populations"(Ceballos, 1998). 

 

The relationship between tourism and ecology is: to make leisure and recreation a moment to enjoy and enjoy, 

to maintain and respect nature; Publicize without damaging the environment. Ecotourism also proposes new 

alternatives to tourists based on sustainable development, seeking recreation and education through 

observation and study of natural values, producing a minimal impact on natural ecosystems (Aguera, 2013). 

A significant part of the income generated by these ecotourism activities goes to the promotion and 

conservation of the natural areas in which it is carried out. The World Tourism Organization (WTO) defines 

it as: "all forms of tourism in which the main motivation of the tourist is the observation and appreciation of 

nature and contribute to the conservation of the natural environment and cultural heritage with the least 

possible negative impact "(UNWTO, 2002). The organization also recognizes that, in addition to actively 

contributing to the conservation of the natural and cultural heritage, ecotourism includes local and indigenous 

communities in its planning, development, and operation, thus better serving independent travelers, as well 

as Organized trips for small groups. 

 

Ecotourism considers the principles of sustainable tourism concerning the economic, social and 

environmental impacts of tourism; But it differs from the general concept of sustainable tourism in that it 

actively contributes to the conservation of natural and cultural heritage, includes indigenous communities 

that contribute to their well-being, interprets the destination's natural and cultural heritage for visitors, and 

lends itself to low flow. of visitors. Sustainable development is linked to the social development of the area 

to be conserved, so sustainable tourism is applied to all forms of tourism and all kinds of destinations, 

including mass tourism and the different segments. The principles of sustainability refer to the environmental, 

economic, and socio-cultural aspects of tourism development and the balance that they must have in the long 

term. Therefore, sustainable tourism must guarantee the optimal use of natural resources, respect the socio-

cultural authenticity of the host communities, and guarantee socio-economic benefits for all stakeholders 

(Choi, 2005). 

 

2.3. Tourism Value Network: As studied in the previous component, tourism includes several social and 

economic components, therefore, the tourism value network is defined as the set of economic activities 

interrelated with each other and linked to a tourist event. Friedrichs (2003) adds that the tourist product turns 

out as shown in figure 3; interaction with the consumer, who is taken to the production area, in other words, 

to the tourist destination or protected area in the case of ecotourism, to enjoy it. 
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As in the other value networks, the distribution of value between each of the components of this must be differentiated 

and, on the other hand, the connection between them, also, the complexity of the network must be understood, which 

is perceived in the variety of providers for the same site, which may be connected to one or more tourism products. A 

clear example in Colombia is the city of Cartagena, which is a multiproduct destination since it has a great local offer 

to those who want to know the beach and its international interest in the historical, adventure and nature aspects; Some 

of the neighboring municipalities are of a type of product, be it a beach or gastronomic, on the 

 

 
  

Figure 3. Tourist Value Network. 

Source: The Author 

 

another hand, most show the need to configure the tourist product provided, even if it has the support of the state. 

(Alvarado, 2017). In figure 3, it shows the first level of the value network, where node 1 begins with the tourist in 

their country or city of origin and node 6 in the protected area of destination. Node 1 with the need to have life 

experience connects with the second node which is the travel agency (for the study, node 1 of distribution), This node 

is also complex because the interaction can be individual, group, independent or wholesale, physical or digital with 

the tour operator; the next node has to do with external transport, that is, who takes the tourist from the origin to the 

arrival in the country or city to visit (node 3 or second of distribution), in this node internal transport must be taken 

into account or related services, such as transportation from home to the external transportation system, be it the airport, 

the port or the inter-municipal bus terminal, including, if necessary, the exchange offices to obtain foreign currency 

or the money handled by the destination country, if applicable ; Also, the node of legal procedures and procedures that 

the tourist must do to move to the place to visit (passports, vaccinations, permits and income taxes) must be taken into 

account. 

The fourth node has to do with the visit site, who is going to contribute to the experience that the tourist is going to 

achieve and then replicate when they return, from the internal transport, already included in the previous node, these 

service nodes rotate Around the accommodation node or hotels, who are the ones previously contacted better known 

as local tour operators, around this is node 5, which are the related services including internal transportation (either to 

the hotel and to all sites). to visit), the gastronomic or restaurant service in all possible categories from street vendors 

to large gourmet places and the commercial component that has to do with gift items or reminders to be carried by 

tourists and node 6 includes not only the protected area but the excursion service or guides who are responsible for 

maintaining the environmental sustainability of the territory in May visited. (Alvarado, 2017) 

How to get perceive each of the nodes have their value network that needs specific inputs and services and at the same 

time contribute to economic and social growth with employment and integration, but always leaving aside the 
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environmental component in mitigation, preservation and conservation, this being, as said before, the essence of the 

business. 

 

 

2.4. Decision making: The tourist value network in each of its nodes must have a clear process, type, 

quality, and quantity in making decisions at each of the connectors, as can be seen in figure 4. You can see 

the mesh of connections between the network and the strategies of each component, such as the logistical 

and cross-functional guidelines to show that the network must be interconnected for optimal operation with 

a balance between efficiency and effectiveness. 

 

Therefore, the decision models were sought, the following references were taken into account as follows: 

For decision models in a value network or supply chain, NARASIMHAN and MAHAPATRA must be 

taken into account, who classify the decision models according to The decisive problems in each node of 

the network, these models determine them at a strategic, tactical and operational level according to the 

needs of the node. 

 

 
Figure 4. Decision making in the value network 

Source: Krajewski, 2008 

 

Expected results 

 
To ensure that sustainability in ecotourism SMEs type companies is completely completed, the entire value network 

of the tourism system must initially be identified from the moment of entry, such as who demands the service, such 

as the ecotourist, to the last member of this network as it is responsible for the natural area to visit as shown in figure 

3. 

 

Each of the nodes described above must improve their organizational processes in such a way, such as the processes 

of travel agencies, near and far transport systems, the support services they provide on-site to visit, education, 

protection and recovery of the area visited and finally the return of the visitor, all the blocks must integrate 

environmental sustainability and components of green engineering into their processes in their activities, as shown in 

figure 5. For the case study in Cundinamarca (which could be that of any state or department in Latin America), it 

should be known how the management model is that, according to previous research, is very simple and insipient, 

more guided by empiricism than by organizational theory, Also, that the communities are not part of the industry and 

1757



Proceedings of the 5th NA International Conference on Industrial Engineering and Operations Management 

Detroit, Michigan, USA, August 10 - 14, 2020 

© IEOM Society International 

those who protect or guide the natural area do not have the necessary knowledge to provide environmental education 

and conservation (starting with the use of other languages). 

 

 

 

 
Figure 5. Decision points in the value network from green engineering 

Source: Pan, 2018 

 

The research aims to provide the engineering tools necessary to ensure that the entire value network contributes to 

environmental sustainability and manages to optimize its internal and external decision-making processes, thus 

achieving business durability even in off-peak seasons. 
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