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Resumen 

Se presenta una síntesis del conocimiento generado en el Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias 
(INIFAP) sobre sostenibilidad de los recursos naturales, a partir de una investigación documental en las bases de datos Scopus 
(1972-2020), Web of Science (WoS), en la sub base SciELO Citation Index (2002-2020) y la Revista Mexicana de Ciencias 

Forestales (RMCF) (1985-2009). Se utilizaron 10 palabras clave, y el análisis se hizo con los programas Bibliometrix, VOSviewer 
e IBM-SPSS 23.0 para la integración de redes de colaboración e identificación de coautorías. Destaca que las publicaciones de 
los investigadores forestales son escasas en las bases consultadas y la mayoría data del presente siglo; se recuperaron, 
inicialmente, 3 653 documentos en Scopus, y en una segunda instancia 210; en WoS, 1 447; y en RMCF, 28. Lo anterior 
coincide con el despunte del interés global por el cambio climático, su impacto en los ecosistemas y la biodiversidad; así como 
la importancia de los servicios ecosistémicos y el manejo forestal sustentable. Otro aspecto relevante es el manejo del agua en 
los agroecosistemas y el manejo integrado de cuencas. Se identificaron cinco redes de colaboración en Scopus, 15 en WoS y 

cuatro en la RMCF. El INIFAP tiene un capital humano con experiencia y conocimientos en los tres sectores que lo integran; así 
como de especialistas en socioeconomía, que constituyen una fortaleza para la conformación de colaboraciones multisectoriales 
para la realización de proyectos de gran visión sobre el desarrollo sostenible de los recursos naturales. 

Palabras clave: Cambio Climático, cienciometría, manejo de cuencas, redes de colaboración, sostenibilidad, sustentabilidad. 

Abstract 

This paper summarizes the available knowledge generated at the Instituto Nacional de Investigaciones Forestales, Agrícolas y 
Pecuarias (INIFAP) on the sustainability of natural resources. A documentary search was performed in the Scopus (1972-2020) 

and Web of Science (WoS) databases, as well as in the SciELO Citation Index sub-database (2002-2020) and the Mexican Journal 
of Forestry (Revista Mexicana de Ciencias Forestales, RMCF) (1985-2009). The information was drawn based on 10 keywords and 
was analyzed using the Bibliometrix, VOSviewer and IBM-SPSS 23.0 software to identify the formation of collaboration networks 
and co-authorships. The publications generated by forestry researchers on sustainability issues are incipient, and most are from 
the present century; 3 653 documents were initially recovered from Scopus‚ and 210 in a second instance; 1 447 in WoS, and 28 
in RMCF. The above coincides with the rise of global interest in climate change and its impact on ecosystems and biodiversity, as 

well as in the importance of ecosystem services and sustainable forest management. Other relevant aspects are water 
management in agroecosystems and integrated basin management. Five collaborative networks were identified in Scopus, 15 in 
WoS, and 4 in the RMCF. INIFAP has human resources with experience and knowledge in the three sectors it comprises, as well 
as specialists in socio-economics; this constitutes a strength for the formation of multisectoral collaborations to undertake visionary 
projects concerning the sustainable development of natural resources. 

Key words: Climate change, scientometrics, basin management, collaborative networks, sustainable development, sustainability. 
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Introduction 

From its origin, the human species has depended for its development and cultural 

evolution on the transformation of ecosystems and the various services they provide 

(CONABIO, 2008). Within this context, worldwide, the protection and conservation of 

ecosystems is currently a top priority due to demographic pressures that lead to a 

high demand for ecosystem services, as well as to changes in land use to meet the 

growing demand for food (Arnold et al., 2011). 

It is also important to consider that the economic development of the global society 

has its origin in technologies that are generally polluting and adverse to 

environmental conservation. This has led to the degradation of forest areas and of 

the ecosystem services they provide, with the ensuing exacerbation of poverty among 

the inhabitants of these areas ―issues which, in the light of current knowledge, tend 

to persist and, furthermore, to worsen (Chopra et al., 2005). 

Within this context, the Brundtland Report's concept of sustainability emerges as 

(ONU, 1987): “…[Development that] meets the needs of the present without 

compromising the ability of future generations to meet their own needs …”. In the 

same terms, the United Nations Conference on the Environment and Development 

(FAO, 1992) agreed that the general concepts of sustainable forest management are 

an important element in achieving sustainable development: “…Forest resources and 

forest lands should be sustainably managed to meet the social, economic, ecological, 

cultural and spiritual needs of the present and future generations…”. 

It is important to note, that since the Brundtland Report, the term “sustainable 

development” was translated into Spanish as desarrollo sostenible, which has led to 

confusion as to whether or not there is any difference between the terms desarrollo 

sostenible and desarrollo sustentable. The only distinction resides in the source of the 

Spanish translation: whereas in Mexico it was translated as desarrollo sostenible, in 

other Spanish-speaking countries, as desarrollo sustentable (Zarta, 2018). 
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In 1990, the concept of sustainability (sustentabilidad) was introduced to symbolize 

the relationship between the objectives of economic growth, social equity and 

environmental sustainability in a graphic manner. This gave rise to the so-called 

Nijkamp Triangle, whose central area is sustainable development (desarrollo 

sustentable), and is attained, hypothetically, when the three aforementioned 

objectives are achieved simultaneously (Zarta, 2018). 

However, since the 1980s, when the concept of sustainable development ―desarrollo 

sostenible― was coined (ONU, 1987), to the present day, its differentiation from 

sustainability (sustentabilidad) has remained unclear: even researchers use them 

interchangeably. Salas-Zapata et al. (2017) point out that, in approximately 91 % of 

the articles reviewed, the concept of sustainability was not defined, and in almost 60 %, 

sustainability (sustentabilidad) and sustainable development (desarrollo sostenible) 

were used in an undifferentiated manner. 

The difference between the two concepts is drawn by defining sustainability as a 

dynamic condition of an ecosystem that reflects the ways in which its biotic and abiotic 

components interrelate, that is linked to the homeostatic nature of social-ecological 

systems (Barton and Gutiérrez-Antinopai, 2020). Whereas, sustainable development 

(desarrollo sustentable) is a form of production that is based on the potential of both 

nature and culture, and not on the theoretical and pragmatic laws of the market. This 

implies that sustainability integrates environmental, economic, ethical, sustainable 

governance, institutional and cultural perspectives (Viso, 2005; Waas et al., 2011). 

In conclusion, sustainable development (desarrollo sostenible) aims to harmonize the 

economic process with the conservation of nature, which also favors a balance 

between the satisfaction of current needs and those of future generations (Rivera-

Hernández et al., 2017), through sustainable economic growth based on the finite 

nature of natural resources (Barrios et al., 2007). Desarrollo sustentable, on the other 

hand, integrates the ecological potential, technological development, culture and 

society to satisfy the basic needs of society and improve its life quality (López et al., 

2015; Rivera-Hernández et al., 2017). 
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Within this context, the Development Programme of the National Institute for 

Research on Forest, Agriculture and Livestock (Instituto Nacional de Investigaciones 

Forestales, Agrícolas y Pecuarias) (INIFAP, 2018) identifies several challenges to 

achieving the conservation of ecosystems and the sustainability of natural resources, 

understood as renewable (water, climate, soil and biodiversity). These include: the 

rational use of water, both rainfed and irrigation, in agriculture and forestry activities; 

climate variability and its positive and negative effects on plant physiology; the 

increase in the presence and frequency of pests and diseases; desertification, loss of 

soil fertility; the increase in the incidence and frequency of forest fires; as well as the 

management of timber, non-timber and wildlife resources. 

Based on the above scenario, and under the premise that it is important to synthesize 

the available knowledge to have an informed opinion on the status of achievements 

and limitations regarding the sustainability of natural resources; as well as to identify 

the topics that are necessary to generate scientifically-based information that will 

contribute to progress in a manner that is compatible with social welfare and natural 

resource management, this paper identifies relevant aspects of INIFAP's scientific 

research on the sustainability of natural resources and shows the available evidence 

on the knowledge generated at the Institute since its creation in 1985 until January 

2021. The information is differentiated by journals and institutions, articles, and 

scientific collaboration networks. 

 

Search criteria 

The thematic review covered the period from 1985 to 2020 within the framework of 

the 35th anniversary of INIFAP, except where otherwise stated. A consultation on the 

resources soil, water, biodiversity, environmental services and climate, was carried 

out in the following databases: Scopus (https://www.scopus.com), Web of Science 

(WoS), SciELO Citation Index, (https://clarivate.com/webofsciencegroup/solitions/webofscience-

scielo) and the Mexican Journal of Forestry (Revista Mexicana de Ciencias Forestales, RMCF, 

https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solitions/webofscience-scielo
https://clarivate.com/webofsciencegroup/solitions/webofscience-scielo
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https://cienciasforestales.inifap.gob.mx). Figure 1 describes the stages of the literature 

review process. 

 

 

Figure 1. Work scheme. 

 

https://cienciasforestales.inifap.gob.mx/
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Initially, a search operator was built around the themes of Natural Resource 

Sustainability considered in the Development Program of the National Institute for 

Research on Forestry, Agriculture and Livestock (INIFAP, 2018) with ten keywords: 

Basin River, Biodiversity Management, Forest Soil Conservation, Sustainable Forest 

Management, Climate Change, Forest Restoration, Integrated Pest Management, Fire 

Management, Forest Plantations, and Ecosystem Conservation. Subsequently, the 

search was expanded with the integration of more specific terms: Basin Water, 

Biodiversity, Soil, Sustainable, Climate Change, Restoration, Integrated Pest 

Management, Fire Management, Forest Plantations, and Ecosystem Conservation. In 

addition, the selection criterion for the search in the databases was to consider at least 

one author who declared affiliation to INIFAP, currently or during the study period. 

For the time criterion, the total coverage of the Scopus and SciELO Citation Index 

databases was taken into consideration. In the case of Scopus, its coverage extends 

from 1972 to 2020, and in the case of SciELO Citation Index, its coverage 

contemplates only from 2002 to 2020, a period for which WoS integrates information, 

since no further data had been added for 2021 at the time of the consultation. For 

the coverage of the RMCF, the period from 1985 to 2009 was reviewed, since the 

Journal was incorporated to SciELO Citation Index in 2010. 

The records obtained from Scopus and WoS were analyzed with the Bibliometrix (Aria 

and Cuccurullo, 2017) and VOSviewer (Van Eck and Waltman, 2007) statistical 

packages in order to calculate percentages, keyword occurrence networks, trends and 

growth dynamics, as well as co-authorship networks. 

For the information from the RMCF website, we used the Statistical Package for the 

Social Sciences software (IBM-SPSS) 23.0 (IBM, 2015), to estimate the frequencies 

by year of publication, by INIFAP research program, and by type of natural resource 

to whose sustainability they are contributing. 
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Data analysis 

An initial search in the Scopus records for publications authored by researchers from 

INIFAP and its predecessor institutes: Instituto Nacional de Investigaciones Forestales 

(National Institute for Research on Forests) (INIF), Instituto Nacional de 

Investigaciones Agrícolas (National Institute for Research on Agriculture) (INIA) and 

Instituto Nacional de Investigaciones Pecuarias (National Institute for Research on 

Livestock) (INIP), from 1972 to 2020, produced a total of 3 653 documents. When 

this search was restricted to the first group of keywords, 32 documents were 

obtained; subsequently, when it was expanded with the new key words, 210 

documents published between 2000 and January 2021 were retrieved. That is, in the 

entire historical archives of the Scopus journal prior to the year 2000, there is no 

mention of the subjects searched in keywords, titles, or abstracts. 

In the case of WoS, in order to eliminate the bias of underrepresentation of the Ibero-

American region in the Main Collection, a search was performed in the SciELO Citation 

Index sub-database that feeds directly from the SciELO Collections in Ibero-America. 

For the 2002-2020 period this search produced 1 447 publications signed by at least 

one author whose institutional affiliation was INIFAP. 

For the 1985-2009 period of the RMCF, 28 articles related to the Sustainability of 

Natural Resources were obtained. 

 

Documentary review of the Scopus database (1972 to 2020) 

The analysis of the information collected in the total Scopus database showed that 

the central themes of the publications of researchers attached to INIFAP and its 

predecessor institutes ―INIF, INIA, and INIP― were related to the keywords corn, 

yield, and livestock (Figure 2). 
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Source: prepared by the authors based on Scopus (1972-2020) and created with VOSviewer. 

Figure 2. Co-occurrence network of the total production of researchers affiliated to 

INIF, INIA, INIP, and INIFAP indexed in Scopus (1972-2020). 

 

Among the most visible topics, none were found to be related to studies on Natural 

Resource Sustainability. However, this does not mean that they have been outside 

the attention of researchers, since in the 3 653 documents compiled there are topics 

that bear some relationship to studies on this subject; among them, the most 

significant were climate change, drought, and genetic diversity, each with 2 %, and 

forest management, diversity, and climatic variability (with 1 %). 

Figure 3 shows how, as of the second decade of the 21st century, topics related to 

studies on Natural Resource Sustainability began to emerge. For example, the trend 

topics in INIFAP's editorial production include climate change, which became 

prominent from 2019. In addition, since 2018, there has been a dynamic growth in 

https://photos.app.goo.gl/DNXRoVKLUVbWT6LV9
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the keywords: forest management, genetic diversity, and forest inventory, among 

others, in contrast to keywords associated with agricultural or livestock studies, which 

prevailed between 2012 and 2016. 

 

Source: Prepared by the authors based on Scopus (2020), created with Bibliometrix. 

Figure 3. Trend topics in the total production of researchers affiliated to the INIF, 

INIA, INIP and INIFAP institutes indexed in Scopus (1972-2021). 

 

The thematic map shown in Figure 4 was constructed based on the 210 articles 

located in the Scopus database between 2000 and 2021. This map shows that the 

central thematic node was Mexico, followed, in order of importance, by climate change 

and drought; also identified were forest management and productivity, and their 

relationship with water. 

 

https://photos.app.goo.gl/ZdzpK7bt5sQYXH9u5
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Source: Prepared by the authors based on Scopus (2020), created with VOSviewer. 

Figure 4. Keyword co-occurrence network in the delimited Scopus search for 

researchers affliated to INIF, INIA, INIP, and INIFAP (2000-2020). 

 

Figure 5 shows the dynamics of the increase in publications over the 2002-2020 

period. In 2008, research focused on yields; in 2010, on efficient water use; in 2011, 

evapotranspiration was the main topic, and recently, climate change was included. 

 

 

 

 

https://photos.app.goo.gl/MVsjsgJgCbTWSgfj7
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Source: Prepared by the authors based on Scopus (2020), created with Bibliometrix. 

Figure 5. Trend topics in the key words in the delimited Scopus search for 

researchers attached to INIFAP (2000-2020). 

 

This documentary production was grouped in 29 journals, and 34.5 % of the scientific 

production was concentrated in 10 Mexican journals, in which INIFAP researchers 

(Figure 6) published 74 articles (66 %). However, of the total number of journals, 

only nine included in their subject matter a topic related to natural resources, as 

considered by this review (soil, water, biodiversity, environmental services, and 

climate) or were eminently forestry-based. 

 

 

https://photos.app.goo.gl/2bi77L5DQK3fF8ot9
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*Journals whose subject matter includes topics related to natural resource 

sustainability. Source: Prepared by the authors based on Scopus (2000-2020). 

Figure 6. Scopus-indexed journals in which INIFAP researchers have published 

articles on natural resource sustainability issues (2000-2020). 

 

Based on the number of articles published, the highest productivity of INIFAP lies in 

agricultural research programs, with studies that deal with water management, 

climate, climate change, watershed management, and the management of water 

basins (Sánchez-Cohen et al., 2020). Other areas include domestication of non-

timber species (Martínez-Hernández et al., 2017), sustainable development 

(Sánchez-Cohen et al., 2008), soil (Salinas-García et al., 2002; Cruz-Cárdenas et al., 

2010), and sustainable agriculture (Acosta-Gallegos et al., 2012). Forestry issues 

related to climate, water and climate change are also addressed (Villanueva-Díaz et 

al., 2007, 2018, 2020; Cerano-Paredes et al., 2016). 

Of the most cited articles related to the sustainability of natural resources, four stand 

out in which at least one author is affiliated to INIFAP: Muñoz-Villers et al. (2012), with 

5.8 citations (total 58); Flores et al. (2006), con with 3.5 (total 56), and García-

Valenzuela et al. (2005), with 3 (total 51); in the latter, all authors belong to INIFAP. 

https://photos.app.goo.gl/oVawdpkLahjo2bDA7
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Five research groups were identified: the central one (red) is led by Sánchez-Cohen 

and collaborators, who have been co-authors of the research group of Sifuentes-

Ibarra and López-López (yellow), who in turn participate in the studies of Ontiveros-

Capurata (researcher at the Mexican Water Institute, IMTA) and collaborators (blue) 

(Figure 7). However, the latter group is not directly related to that of Sánchez-Cohen, 

whose centrality is evidenced from the relationships with the group of Cadena-Zapata 

(purple), as well as with that of Villanueva-Díaz (green) and Díaz-Padilla (Sánchez-

Cohen et al., 2008, 2020; Cerano-Paredes et al., 2009; Díaz-Padilla et al., 2011; 

Guajardo-Panes et al., 2017). The networks described above correspond to 

researchers who belong to the agricultural area, but whose main area of study is 

related to soil (López-Santos et al., 2012), water, and climate (López-López et al., 

2018; Sifuentes-Ibarra et al., 2020). 

 

 

Source. Prepared by the authors based on Scopus (2000-2021), created with VOSviewer. 

Figure 7. Co-authorship network of INIFAP researchers who publish articles on 

topics related to the Sustainability of Natural Resources in Scopus-indexed journals. 

https://photos.app.goo.gl/m6DV7aFVRodQhjaKA
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It is worth noting that the core group (Sánchez-Cohen et al.) also maintains 

collaborations with researchers abroad (Sánchez-Cohen et al., 2006). Both Sánchez-

Cohen and Villanueva-Díaz are researchers affiliated to the Centro Nacional de 

Investigación Disciplinaria en la Relación Agua, Suelo, Planta y Atmósfera, CENID-

RASPA (National Center for Disciplinary Research on Water-Soil-Plant-Atmosphere 

Relationship), where fundamental aspects for the sustainability of natural resources 

(soil, water, climate) are addressed. In addition, sharing a physical space facilitates 

the interrelation of work, as evidenced by the co-authorship connection between 

Villanueva-Díaz and Cerano-Paredes (Figure 7). 

 

Documentary review in the SciELO Citation Index sub-database 

of the Web of Science (2002 to 2020) 

The keyword co-occurrence network showed that both drought and climate change 

constitute the central nodes of the network; those related to forest management, 

forest plantations, and forest inventory stood out (Figure 8). In other words, they 

coincided with the results of the Scopus database review (Figure 3), although the 

latter is more global, since its collection includes publications from all over the world. 

The WoS review, on the other hand, was limited to the sub-base of journals published 

in Ibero-America. 
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Source: Prepared by the authors based on the SciELO Citation Index (2002-2020) 

created with VOSviewer. 

Figure 8. Co-occurrence network for the search of articles by INIFAP researchers 

on the sustainability of natural resources included in the SciELO Citation Index 

(2002-2020). 

 

The dynamics of trend topics began in 2009 with climate change, while in 2012, the 

topics of interest were productivity and drought; finally, in the last four years, forest 

management, forest plantations and conservation have begun to stand out (Figure 9). 

 

 

https://photos.app.goo.gl/eYugXs3biiMayBNy6
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Source: Prepared by the authors based o then SciELO Citation Index 

(2002-2020), created with Bibliometrix. 

Figure 9. Trend topics among the keywords in publications on the sustainability 

of natural resources by researchers affiliated to INIFAP included in the SciELO 

Citation Index. 

 

Moreover, 32 journals were registered (Figure 10) as those in which INIFAP 

researchers publish most frequently, which encompass topics related to the 

Sustainability of Natural Resources. Among these, 17 include less than five articles; 

however, some dealt with topics related to forestry, or with aspects related to plant 

biodiversity: Acta Botánica (4 articles), Revista Mexicana de Biodiversidad (3), 

Polibotánica (3), and Bosque (Valdivia, Chile) (2). 
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Source: Prepared by the authors based on the SciELO Citation Index (2002-2021). 

*Forest journals. 

Figure 10. Journals indexed in the SciELO Citation Index in which INIFAP 

researchers publish on the sustainability of natural resources. 

 

All the journals with more than 10 articles were published in Mexico, and among 

these, the following journals of INIFAP stood out: Revista Mexicana de Ciencias 

Agrícolas (Mexican Journal of Agricultural Sciences, 96 articles) and Revista Mexicana 

de Ciencias Forestales (Mexican Journal of Forest Sciences, 70 articles) (Figure 9). In 

other words, INIFAP's scientific personnel prefer to publish their research results in 

national journals, particularly those of their own institution. This is the case of papers 

on topics such as forest modeling, that show that the scientific production in Mexico 

during the 1980-2015 period was published in 31 Mexican journals out of a total of 

37 (Martínez-Santiago et al., 2017). 

A network of collaboration between 15 research groups and subgroups was identified. 

Of these, six shared a certain centrality in the co-authorship network. Once again, 

https://photos.app.goo.gl/mUyz6LMrQoh1i8tR6
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the research groups of Ignacio Sánchez-Cohen and José de Villanueva-Díaz were 

prominent; it should be noted that both were central to the network of co-authorships 

developed with the data from Scopus. However, in this case, we highlight the 

presence of subgroups not shown in the networks built from the information of this 

platform, including those involving Julián Cerano-Paredes, Miguel Acosta-Mireles, 

Antonio González Hernández, Jonathan Hernández-Ramos, and Ariel José Ruiz-Corral, 

although the latter is from the Universidad de Guadalajara (University of Guadalajara) 

(Figure 11). 

 

 

Source: Prepared by the authors based on the SciELO Citation Index (2002-2020), 

created with VOSviewer. 

Figure 11. Co-authorship network of INIFAP authors with publications on the 

Sustainability of Natural Resources included in the SciELO Citation Index. 

 

https://photos.app.goo.gl/Cba1jbBHPaCn78G99
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Regarding co-authorship networks, a close collaboration between INIFAP researchers 

and researchers from other institutions and 13 organizations ―mainly national, such 

as Universidad Autónoma Chapingo (Chapingo Autonomous University) and 

Universidad Autónoma Agraria Antonio Narro (Antonio Narro Agricultural Autonomous 

University) ― was identified. In addition, there is some interrelation with El Colegio 

de la Frontera Sur (Southern Border College) and the Autonomous Universities of 

Nayarit, Nuevo León, Chihuahua, and Guadalajara, and the Technological Institute of 

Sonora, among others (Figure 11). 

At this point, it is convenient to recommend the implementation of an institutional 

policy to promote among researchers the use of a standardized name for the 

institution, since both INIFAP and Instituto Nacional de Investigaciones Agrícolas y 

Pecuarias (Figure 12) are used, leading to a loss of records of academic production 

associated with the institution. 
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Source: Prepared by the authors based on the SciELO Citation Index (2002-2020), 

created with VOSviewer. 

Figure 12. Co-authorship network by institution with which authors affiliated to INIFAP 

maintain collaboration in articles on the Sustainability of Natural Resources included in the 

SciELO Citation Index. 

 

Collaboration networks are a tool for learning about inter- and intra-institutional 

academic and work links (Huamaní and Mayta-Tristan, 2010). When consolidated, 

these networks facilitate access to economic resources offered by research funding 

agencies through the integration, for example, of consortia capable of addressing 

large-scale problems, e.g., at the regional or national level (Gaughan and 

Ponomariov, 2008; Huamaní and Mayta-Tristán, 2010). In Mexico, this type of 

analysis is common in social and bibliometric studies, and in resource management 

(Calderón y Flores, 2012; Núñez-Espinoza et al., 2014; Martínez et al., 2015; 

Martínez-Santiago et al., 2017; Gallardo-Salazar et al., 2020). 

https://photos.app.goo.gl/tJePuqKtjvy1DQQZ9
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Documentary review of the Mexican Journal of Forest Sciences 

(1985 to 2009) 

In the case of INIFAP's current research programs, most of the authors who published 

articles related to Resource Sustainability during this period belonged to the 

Sustainable Forest Management and to the Forest Plantations programs, with 

participation in 40.9 % and 31.8 % of the articles, respectively (Moreno, 1988; 

Parraguirre, 1993; Moreno and Moreno, 1995; García et al., 1993; Rodríguez et al., 

2004; Sotelo et al., 2005; Mallén, 2008; Muñoz et al., 2009; Ortíz et al., 2008). Both 

programs have lines of research of which the products contribute to the sustainability 

of forest ecosystems (Figure 13). 

 

 

Figure 13. INIFAP researchers that published on the Sustainability of Natural 

Resources in the Mexican Journal of Forest Sciences (Revista Mexicana de Ciencias 

Forestales), by research program (1985–2009). 
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Of the articles published in the RMCF on the Sustainability of Natural Resources, 14 

affiliations of the participating authors were identified, of which 78.6 % of the articles 

include INIFAP researchers, while the Colegio de Postgraduados (College of 

Postgraduates) and the Universidad Autónoma Chapingo are at 10.7 % each (Figure 

14). The rest of the institutions appeared only on one occasion. 

 

 

Figure 14. Participation by affiliation center in articles related to the Sustainability 

of Natural Resources published in Revista Mexicana de Ciencias Forestales during 

the 1985-2009 period. 

 

The focus of most of the papers was the sustainability of timber resources (78.6 % 

of the registered articles and 68.8 % in frequency of occurrence); see for example, 
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Juárez and Ramírez (1985), Moreno (1988), and García et al. (1993). Furthermore, the 

interest in publishing articles on non-timber resources and soil began during this period. 

Finally, the production of INIFAP researchers of what is known as “gray literature” is substantial 

(Martínez-Méndez and López-Carreño 2011) ―i.e., documents such as brochures, manuals, 

and special publications―, (https://vun.inifap.gob.mx/BibliotecaWeb/_Content). However, 

such production is outside the scope of the review described here. 

 

Forest research on the sustainability of natural resources at 

INIFAP and its perspectives 

In the process of INIFAP's consolidation, its research programs have been subject to continuous 

improvement in response to the demands of its users, and to the environmental problems that 

directly or indirectly affect the country's natural resources, which in turn have influenced national 

research policies, as well as research funding strategies. 

In particular, in the last 10 years, issues related to ecosystem services, climate 

change and multipurpose forest management have gained relevance; the last, due to 

their impact and to their coexistence with the use and conservation of biodiversity 

(Monárrez-González et al., 2018; Zamora et al., 2018; Chávez-León, 2019). INIFAP 

has also responded to the demand for scientifically based information required to 

understand how climate change affects forests, understood as forest areas, from the 

perspective of the development of forest stands, forest fires, and permanence of 

water bodies, water capture and storage in forested areas, etc., as well as the impact 

of climate change on forested lands. 

Within the hydrological-forest context and the Payment for Environmental Services 

scheme, an interdisciplinary approach plays an important role in the integrated 

watershed management, where the experiences of leading researchers in water 

research at INIFAP is of great value (Sánchez-Cohen et al., 2008; López-Báez, 2014). 

However, the creation of collaboration networks with kindred institutions that address 

issues related to this resource ― Instituto Mexicano de Tecnología del Agua (Mexican 

https://vun.inifap.gob.mx/BibliotecaWeb/_Content
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Water Institute IMTA), Colegio de Postgraduados, Universidad Autónoma Chapingo, 

Instituto Potosino de Ciencia y Tecnología, among others― must also be considered. 

Regarding the increase in the number of publications by forest researchers, in the last 

fifteen years INIFAP has generated a program for the recruitment and selection of 

professionals with the purpose of initiating the generational change of its scientific 

personnel. This has had a positive impact on the Institute's forest research, as it has 

promoted work on specific topics within the institutional programs, as well as facilitated 

the strengthening of work teams and increased their productivity. 

In the case of Mexico, it is paramount to maintain the efforts to conserve the country's 

natural capital for achieving ecosystem sustainability, and, through the integration of 

more inter- and intra-institutional collaboration networks, to develop sustainability 

studies that will contribute to generate a baseline of knowledge focused on the 

sustainable development of ecosystems. 

Within the context of sustainable development, a pending aspect at INIFAP is the 

creation of multisector collaborations based on the institutional strength represented by 

its human resources, with experience and knowledge in the forest, agricultural and 

livestock sectors, in addition to a group of researchers dedicated to the execution of 

socioeconomic studies. Such collaborations entail a great potential for the realization of 

visionary projects for the sustainable development of natural resources. 

Finally, it is necessary to favor the visibility of the knowledge generated at INIFAP by 

promoting its publication in non-institutional national journals and even in journals 

published outside Mexico, but above all in journals included in bibliometric indexes 

with international impact. 
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