
Proceedings of 
the 45th International Business Information Management Association Conference 

(IBIMA) 

 
25-26 June 2025 

 

 

ISBN: 979-8-9867719-6-0 

ISSN: 2767-9640 

 

 
 

Strategies, Innovation, and Human-Centric Practices in the Modern Organizations 
 

 

Editor 
 

Khalid S. Soliman 
 
 

 

 
International Business Information Management Association (IBIMA) 

 

 

Copyright 2025 

 

 

 



Strategies, Innovation, and Human-Centric Practices in the Modern Organizations 

II 

 

Conference Chair 

Khalid S. Soliman, International Business Information Management Association, USA 
 
 
Conference Advisory Committee  

Abdul Rahman Ahmad, Universiti Tun Hussein Onn Malaysia, Malaysia 
Abraham G. van der Vyver, Monash University, South Africa 
Amine Nehari Talet, King Fahd University of Petroleum & Mineral, KSA 
Az-Eddine Bennani, Reims Management School, France 
Emil Boasson, Central Michigan University, USA 
John F. Affisco, Hofstra University, USA 
Mohammad Ayub Khan (University of Monterrey, UDEM), Mexico 
Rene Leveaux, University of Technology, Sydney, Australia 
Susana de Juana Espinosa, Universidad de Alicante, Spain 
Sherif Kamel, The American University in Cairo, Egypt 
Silvius Stanciu, "Dunarea de Jos" University of Galati, Romania 
 
Program Committee 

(it is IBIMA Policy to include a program committee member's name only after reviewing at least one submitted paper) 

Simon Muwando, National University of Science and Technology (NUST), Zimbabwe 
Vladimír Bolek, University of Economics in Bratislava, Slovakia 
Feyza Ağlargöz, Anadolu University, Turkey 
Tadeusz A. Grzeszczyk, Warsaw University of Technology, Poland 
Vita Zarina, EKA University of Applied Science, Latvia 
Beata Bieńkowska, University of Bielsko-Biala, Poland 
Agnieszka Knap-Stefaniuk, Ignatianum University in Cracow, Poland     
Matea Matić Šošić, Faculty of Economics and Business, University of Dubrovnik, Croatia 
Blaž Rodič, Faculty of Information Studies, Slovenia 
Hugo González Aguilar, Universidad Autónoma del Perú, Perú     
Joanna Dynowska, University of Warmia and Mazury, Poland 
Anna Mazurkiewicz, University of Rzeszów, Poland 
Agnieszka Sawińska, University of Szczecin, Poland 
Magdalena Kąkol, Maria Curie-Sklodowska Univerity in Lublin, Poland 
Agnieszka Szczudlińska-Kanoś, Jagiellonian University, Poland 
Agnieszka Piasecka-Robak, University of Lower Silesia, Wroclaw, Poland     
Răzvan Mihai Dobrescu, Universitatea POLITEHNICA din București, Romania 
Zuriyati Ahmad, Universiti Teknologi MARA Cawangan Terengganu, Malaysia 
Beata Sofrankova, University of Presov, Faculty of Management and Business, Slovakia 
Rossana Soto Gonzales, Universidad San Ignacio de Loyola, Perú     
Ludmila Mitková, Comenius University Bratislava, Slovakia 
Olusuyi Ajayi, Bells University of Technology Ota, Nigeria 
Dariusz Kloskowski, University of Technology in Koszalin, Poland     
Marcel Kordoš, Alexander Dubček University in Trenčín, Slovakia     
Bartłomiej Terebiński, War Studies University, Poland 
Marko Tomljanović, University of Rijeka, Faculty of Economics and Business, Croatia 
Ludmila-Daniela Manea, "Dunarea de Jos" University of Galati, Romania     
Lubica Gajanova, University of Zilina, Slovakia 
Paulo Pinto-Moreira, Coimbra Business School – Polyt. University of Coimbra, Portugal 
Marius Schönberger, IU International University of Applied Sciences, Germany     
Ioana Cristina Florescu, Institute of National Economy – Romanian Academy, Romania     



Strategies, Innovation, and Human-Centric Practices in the Modern Organizations 

III 

 

Alicja Malgorzata Graczyk, Wroclaw University of Economics and Business, Poland 
Joanna Alicja Dyczkowska, Koszalin University of Technology, Poland 
Leszek Robert Kurnicki, University of Economics and Human Science, Poland 
Agnieszka Judkowiak, Koszalin University of Technology, Poland 
Viktorija Šipilova, Daugavpils University, Latvia     
Małgorzata Okręglicka, Czestochowa University of Technology, Poland 
Marcin Rychwalski, Kraków University of Economics, Poland     
Sabina Kauf, University of Opole, Poland 
Justyna Łukomska-Szarek, Czestochowa University of Technology, Poland 
Anna Murawska, University of Economics in Katowice, Poland 
Łucja Waligóra, University of Economics in Katowice, Poland 
Janusz Ząbek, TARNOW ACADEMY, Poland 
Karol Wojtowicz, University of Warmia and Mazury in Olsztyn, Poland 
Simona Frone, Institute of National Economy, Romania     
Aguilar Alonso Igor, Universidad Nacional Tecnologica de Lima Sur, Peru 
Andres Pardo, Universidad de Atacama, Chile 
Aleksandra Ostrowska, University of Warmia and Mazury in Olsztyn, Poland 
Pedro Ferreira, University of Aveiro, Portugal 
Nasrine Abushakra, Esol Education, UAE 
Katarina Tomičić-Pupek, University of Zagreb Faculty of Organization and Informatics, Croatia 
Kamal Abou El Jaouad, Hassan II University, Morocco 
Sylwia Kowalska, University of Szczecin, Poland 
Beata Stehlikova, Pan-European University in Bratislava, Slovakia     
Maria Elena Palma Moreno, Universidad Mayor Real y Pontificia de San Francisco Xavier, Bolivia 
Karolina Drela, University of Szczecin, Poland 
Ioseb Gabelaia, RISEBA, Latvia     
Dariusz Wielgórka, Czestochowa University of Technology, Poland 
Grzegorz Dydkowski, University of Economics, Katowice, Poland 
Ivana Dvorski Lackovic, University of Zagreb Faculty of organization and informatics, Croatia 
Niki Derlukiewicz, Wroclaw University of Economics and Business, Poland 
Iwona Deska, Czestochowa University of Technology, Poland     
Agnieszka Budziewicz-Guźlecka, University of Szczecin, Poland 
Liliana Bunescu, Lucian Blaga University of Sibiu, Romania 
Boris Miethlich, IIC University of Technology, Cambodia 
Vasile-Daniel Pavaloaia, Alexandru Ioan Cuza University of Iasi, Romania 
Haya Alshehri, University of Salford, UK 
Karima Haoudi, Ibn Tofail University, Morocco 
Iwona Lupa-Wójcik, University of the National Education Commission, Krakow, Poland 
Marcin Kuzel, Nicolaus Copernicus University, Poland 
Kamila Radlińska, Koszalin University of Technology, Poland     
Krzysztof Siuda, Wroclaw University of Economics and Business, Poland     
Marek Wróblewski, University of Zielona Góra, Poland 
Kārlis Krēsliņš, Vidzeme University of Applied Sciences, Latvia 
Ewa Beck-Krala, AGH University of Krakow, Poland 
Sinda Ben Sedrine Doghri, Higher Institute of Management of Tunis, Tunisia 
Krystyna Gomółka, Gdańsk University of Technology, Poland 
Zbigniew Grzymała, Warsaw School of Economics, Poland 
Małgorzata Smolarek, Humanitas University, Poland 
Balazs Kotosz, IESEG, France 
Maria Olivia Pachas Fuentes, Universidad Privada Del Norte, Peru 
Laura Elena Zapata Jiménez, Universidad Católica Luis Amigó, Colombia 
Yessica Erazo-Ordoñez, Universidad Peruana Unión, Perú 
Pawel Zajac, Wrocław University of Science and Technology, Poland 
Andreea Elena Matic, "Dunarea de Jos" University of Galati, Romania 
Marija Bečić, University of Dubrovnik, Croatia 
Fábio Longo De Moura, Instituto Federal Catarinense, Brasil 



Strategies, Innovation, and Human-Centric Practices in the Modern Organizations 

IV 

 

Anna Drab-Kurowska, University of Szczecin, Poland 
Maja Jokiel, Wroclaw University of Economics and Business, Poland 
Gabriela Bucur, Petroleum-Gas University of Ploiesti, Romania 
Melva Linares Guerrero, Universidad Privada del Norte, Perú 
Dounia Joualy, Hassan II University - FSJES Ain Sebâa, Morocco 
Corina Marinescu, Bucharest University of Economic Studies, Romania 
Bartłomiej Bonar, AGH University of Kraków, Poland 
Leonilde Reis, Instituto Politécnico de Setúbal, Portugal 
Tamara Slišković, University of Zagreb, Faculty of Economics and Business, Croatia 
Alexandru Birsan, Bucharest University of Economics, Romania 
Ransford Mensah, University of Southern Queensland (UniSQ), Australia 
Hidaya Othmani, University of Jendouba, Tunisia 
Anna Ivanova, Voronezh State University of Forestry and Technologies named after G.F. Morozov, Russia 
Renata Biadacz, Czestochowa University of Technology, Poland 
Joanna Malgorzata Michalak, University of Lodz, Poland 
Carmen Nadia Ciocoiu, Bucharest University of Economic Studies, Romania 
Renugah Rengasamy, Social Institute of Malaysia, Malaysia 
Katarzyna Mazur-Włodarczyk, Opole University of Technology, Poland 
Abir Zouari, Institut Supérieur de Gestion de Gabès, University of Gabès, Tunisia 
Adrianna Toboła-Walaszczyk, Poznan School of Logistics, Poland 
Patrycja Kokot-Stępień, Czestochowa University of Technology, Poland     
Maslin Masrom, Universiti Teknologi Malaysia, Malaysia 
Dana Hrušovská, University of Economics in Bratislava, Slovakia 
Monika Górska, Czestochowa University of Technology, Poland 
Aymane Chemmaa, Hassan II University of Casablanca, Morocco 
Jolanta Maria Ciak, University WSB Merito in Toruń, Poland 
Paul Calanter, Romanian Academy – Institute for World Economy, Romania 
Paula Pypłacz, Czestochowa University of Technology, Poland 
Sebastian Kot, CUT, Poland 
Ali Alawneh, Philadelphia University, Jordan 
Dorota Krupa, Nicolaus Copernicus University in Torun, Poland     
Karima Bouzguenda, University of Sfax, Tunisia     
Agnieszka Wojewódzka-Wiewiórska, Warsaw University of Life Sciences, Poland     
Agnieszka Ziomek, Poznan University of Economics and Business, Poland     
Mariana Sehleanu, University of Oradea, Romania 
Joanna Drobiazgiewicz, University of Szczecin, Poland 
Jarosław Pawłowski, Nicolaus Copernicus University in Toruń, Poland 
Soumaya Mejbri, University of Kairouan, Tunisia 
Patrycja Zwiech, University of Szczecin, Poland 
Cristiana Tudor, Bucharest University of Economic Studies, Romania 
Amira Sghari, University of Tunis, Tunisia 
Allal Mokeddem, Université Alger 3, Algérie 
Florin Cornel Dumiter, Vasile Goldiș Western University of Arad, Romania 
Sanja Franc, University of Zagreb, Faculty of Economics and Business, Croatia 
Soumaya Askri, Canadian University Dubai, UAE 
Sławomir Jankiewicz, WSB Merito Universities Poznan, Poland 
Krzysztof Sala, University of the National Education Commission Krakow, Poland 
Grzegorz Wiśniewski, The International University of Logistics and Transport in Wroclaw, Poland 
Bilal Alnassar, Zarqa University, Jordan 
Sławomir Zator, Opole University of Technology, Poland 
Jana Cocuľová, University of Prešov in Prešov, Slovakia 
Agnieszka Malkowska, University of Szczecin, Poland 
Kornelia Przedworska, University of Economics in Katowice, Poland     
Zygmunt Kruczek, University of Physical Culture in Krakow, Poland 
Arkadiusz Kowalski, Wroclaw University of Science and Technology, Poland 
Aleksandra Radziszewska, Czestochowa University of Technology, Poland     



Strategies, Innovation, and Human-Centric Practices in the Modern Organizations 

V 

 

Wojciech Zalewski, Nicolaus Copernicus University, Poland 
Marcin Olkiewicz, Koszalin University of Technology, Poland 
Mykola Rohoza, Poltava University of Economics and Trade, Ukraine 
Agata Mesjasz-Lech, Czestochowa University of Technology, Poland 
Monika Szczerbak, Military University of Technology in Warsaw, Poland 
Izabela Emerling, Cracow University of Economics, Poland 
Mohamad Aidil Hasim, Tunku Abdul Rahman University of Management and Technology (TAR UMT), Malaysia     
Joseph Dada, Joseph Ayo Babalola University, Nigeria 
Jacek Woźniak, Military University of Technology in Warsaw, Poland     
Michał Baran, Jagiellonian University, Poland 
Bożena Gajdzik, Silesian University of Technology, Poland 
Sylwia Pangsy-Kania, University of Gdansk, Poland 
Mohd Syuhaidi Abu Bakar, Univesiti Teknologi MARA, Malaysia 
Maciej Czaplewski, University of Szczecin, Poland 
Jakub Doński-Lesiuk, University of Lodz, Poland 
Khaled Ben Abdallah, Higher Institute of Transport and Logistics, University of Sousse, Tunisia 
Daniil Poliakov, The University of Gdańsk, Poland     
Katarzyna Cegiełka, Wroclaw University of Economics and Business, Poland 
Lucia Morosan-Danila, Stefan cel Mare University of Suceava, Romania 
Khalil Abakar Moussa Kaya, Universiti Kebangsaan Malaysia (UKM), Malaysia 
Lilianna Wojtynek, Opole University of Technology, Poland 
Raluca Florentina Crețu, The Bucharest University of Economic Studies, Romania 
Magdalena Rybaczewska-Błażejowska, Kielce University of Technology, Poland 
Anna Nowak, University of Life Sciences in Lublin, Poland 
Michał Dominik Stasiak, Poznań University of Economics and Business, Poland 
Mahdi Mohammed Abdullah Abkar, Universiti Tun Hussein Onn Malaysia (UTHM), Malaysia 
Alexandra Ioana Vintilă, Bucharest University of Economic Studies, Romania 
Tin Horvatinović, University of Zagreb, Croatia 
Ioana Gemenel, “Lucian Blaga” University of Sibiu, Romania 
Aija Pilvere, Latvia University of Life Sciences and Technologies, Latvia 
Katarína Remeňová, Faculty of Business Management, University of Economics in Bratislava, Slovakia     
Kátia Lemos, Polytechnic Univerity of Cávado and Ave, Portugal 
Iveta Linina, Turiba University, Latvia 
Pedro Neves Rito, Instituto Politécnico de Viseu, Portugal 
Olivier Urrutia, Université Paris Saclay, France 
Karolina Rybicka, Czestochowa University of Technology, Poland 
Camelia Catalina Mihalciuc, Stefan cel Mare University of Suceava, Romania 
Jhaquelin Mareli Mendoza Castañeda, Universidad Privada del Norte, Perú 
Lucia Zbihlejova, University of Presov, Slovakia 
 
 
 
 
 
 
 
 

 
Disclaimer: The abstracts and papers included in these Conference Proceedings remain the work of the authors and 

represent their own research / opinion.  IBIMA staff have had only non-editorial intervention. 
 

Copyright @ 2025 International Business Information Management Association (IBIMA) 
Individual authors retain copyright on their authored papers. Please contact authors directly for reprint permission 



 
 

 

 
Differences in the Approach to Environmental, Social, and Governance (ESG) in Food Sector:  
A Quantitative Research in Poland……………………………………………………………………………. 
Marzena GANC, Marcin RATAJCZAK, Kamel ROUIBAH and Tomasz FELCZAK 
 

 
1187 

Exploring the Mediating Effect of Flexible Work Arrangements on Compensation-Talent Retention 
Linkages: A Quantitative Study in Jordan…………………………………………………………………….. 
Mohammed M. AL-KASASBEH, Zaid A. AL-GHWAIRI and Ahmad M. AL-KASASBEH 
 

 
1200 

Optimization of Investment Resource Allocation in Enterprises of Water Supply and Sewerage Sector……. 
Elina Moroz 
 

1214 

The Relationship Between Workaholism and Occupational Burnout: A Literature Review of Theoretical 
Approaches and Empirical Research………………………………………………………………………….. 
Beata BEDZIK 
 

 
1219 

Understanding Deep Learning in Business Process Management (BPM): A Framework-Based 
Comprehensive Review of 34 Studies………………………………………………………………………… 
Omnia SAIDANI NEFFATI 
 

 
1229 

Institutional management and educational quality in a secondary level institution in the La Libertad region; 
2023……………………………………………………………………………………………………………. 
Blanca Flor Mendoza Sànchez, Mario Mendoza Sànchez, Milka Ramirez Zevallos and Juan Romelio 
Mendoza Sànchez 
 

 
1243 

A PLS-Based Research Analysis of Psychosocial Distress and Risk Factors Among Resident Physicians: A 
Case Study in a Moroccan University Hospital……………………………………………………………….. 
Imad-dine BAZINE and Ikrame EL ABBADI 
 

 
1250 

Evaluate Changes in the Co-movements of Green Bonds and Selected Financial Markets Using GARCH 
models…………………………………………………………………………………………………………. 
Magdalena MOSIONEK-SCHWEDA and Tomasz JASTRZĘBSKI 
 

 
1264 

Bridging The Business R&D Gap: Strategies for European Economic Growth……………………………… 
Barbara GRABINSKA 
 

1276 

Reforming European Development Aid: Creating Investment Incentives for Sustainable Mining in Africa… 
Murat BAYRAM and Anton LISNIK 
 

1284 

Advancing Sustainable Consumption through Digital Innovation: A Study on Smart Technologies and 
Energy-Efficient Appliances…………………………………………………………………………………... 
Daniela ŠÁLKOVÁ, Renáta KŘEČKOVÁ and Václav HOUBA 
 

 
1292 

Leveraging Affinity Propagation Clustering of OECD Member States: Insights for Romania’s Accession 
Strategy………………………………………………………………………………………………………... 
Andreea PERNICI, Stelian STANCU, Ionut-Gabriel PADURETU and Ghalieb Mutig IDROES 
 

 
1304 

Econometric Form of The Location Attribute Using a Decision Model in Crisis Real Estate Valuation: A 
Literature and Legislative Data Review of Poland and The European Union………………………………… 
Dariusz KLOSKOWSKI and Beata KLOSKOWSKA 
 

 
1320 

Silvopastoralism as an Agroforestry Systems: Survey Analysis of Perceptions in the Agricultural Sector of 
Trás-os-Montes region, Portugal……………………………………………………………………………… 
Estefânia Martins DIAS, Maria Isabel Barreiro RIBEIRO and Marina Maria Pedrosa Meca Ferreira de 
CASTRO 
 

 
1328 



Silvopastoralism as an Agroforestry Systems: Survey Analysis of 
Perceptions in the Agricultural Sector of Trás-os-Montes region, Portugal

 

Estefânia Martins DIAS 
Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança, Portugal,

a40705@alunos.ipb.pt     

Maria Isabel Barreiro RIBEIRO 
CIMO, LA SusTEC, Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança,

Portugal, xilote@ipb.pt  

Marina Maria Pedrosa Meca Ferreira de CASTRO
CIMO, LA SusTEC, Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-253 Bragança,

Portugal, marina.castro@ipb.pt 
 

Abstract 

Silvopastoralism, as a traditional agroforestry practice that combines extensive livestock production with forestry, 
offering both economic and environmental benefits, has been losing prominence, thus compromising the
ecosystem services it provides. This research arises from the need to understand the obstacles to its adoption in 
Trás-os-Montes, a region marked by vulnerability to rural wildfires and demographic desertification. Despite the
scientific recognition of the environmental and social benefits of silvopastoralism, there remains a significant gap 
in knowledge regarding the perceptions and challenges experienced by producers in its implementation.

Based on the SILFORE project, this study involved 60 face-to-face surveys with various stakeholders in the 
agroforestry sector in the Trás-os-Montes region. The objective was to identify perceptions of the usefulness of 
silvopastoralism and the main constraints to its application. The data collected were statistically analyzed using
descriptive statistics, namely, absolute and relative frequencies. 

The results reveal a clear appreciation for the role of silvopastoralism in wildfire prevention, biodiversity 
conservation, and the preservation of native breeds. However, factors such as low economic profitability, lack of
technical support, and the absence of tailored public policies compromise its viability. It is concluded that the 
revitalization of silvopastoralism depends on integrated strategies involving technical assistance, institutional
recognition, and the valorisation of associated products—contributing to the resilience of rural territories. 

Keywords: Silvopastoralism; Biodiversity; Rural development; Sustainability. 

Introduction

Agroforestry refers to land use that combines trees or other perennial woody plants with agricultural and/or 
livestock production in the same area (Nair, 1991). The three main elements, organized in different spatial and/or
temporal arrangements, include trees and woody plants, herbaceous plants, and animals (Fernández & Castro, 
2016). These systems are, in general, highly efficient ways of using resources such as light, water, and nutrients,
which makes them attractive from economic, environmental, and social perspectives. Its efficiency, combined 
with product diversification, has resulted in its implementation over the centuries in areas with difficult ecological
conditions, such as Mediterranean and mountainous regions. Currently, they are also being adopted in other 
regions, with the aim of promoting environmental and economic stability (Rigueiro-Rodriguez et al., 2009).
Among agroforestry systems, silvopastoral systems, the combination of trees or other woody plants with animal 
production and/or pasture (Nair, 1991), are widely used in the Iberian Peninsula. Jose and Dillinger (2019)
highlight that silvopastoral systems provide better resource management and can generate more stable and 
sustainable sources of income, especially in areas where traditional agriculture is limited by climatic or soil 
conditions. Montagnini and Nair (2004) also argue that silvopastoralism enhances biodiversity by creating more 
diverse habitats for both plant and animal species, thereby supporting ecosystem services such as pollination and
natural pest control. Sibbald et al. (2001) emphasize that silvopastoralism can benefit rural communities by 
offering employment opportunities and preserving traditional cultural practices related to soil management and 

1328



animal husbandry. 

In the Iberian Peninsula, agroforestry and silvopastoral practices have long-standing historical significance. In 
Portugal, the most notable examples are found in the mountainous regions of the North and the drier landscapes 
of the South (Castro et al, 2025). The northern systems are commonly described in the literature as forest grazing 
systems, where livestock graze within forested or woodland areas. In contrast, the southern systems correspond 
to open forest landscapes, known as Montados, which are classified as open forest systems (Mosquera-Losada et 
al., 2025).

In Trás-os-Montes, silvopastoralism has a long tradition, this being a region characterized by its mountainous 
landscape and microclimatic diversity. This practice was essential for the subsistence of rural communities, which 
depended on the combination of pastures and trees, such as chestnut and oak, to feed livestock and provide wood
and fruit (Castro, 2009). In the 20th century, with the modernization of agriculture and the rural exodus, the 
practice of silvopastoralism has declined in Trás-os-Montes, as in other regions with the same 
characteristics.Pereira and Fonseca (2003) explain that changes in the land structure, the reduction of rural labor, 
and the abandonment of land contributed to the decline of silvopastoralism in the region, resulting in denser forests
that are more susceptible to fires. In recent years, there has been a renewed interest in silvopastoralism, especially 
in mountainous areas and areas with a more arid climate, that is, in regions with difficult soil and climate
conditions, both for agricultural and forestry production. This renewed interest results mainly from the associated 
ecological benefits and its role in preventing forest fires (Castro, 2004). Alves et al. (2019) highlight that the rising
incidence of forest fires in Portugal has led to the revaluation of silvopastoral systems as a sustainable strategy to 
manage fuel accumulated in the soil and improve the resilience of the region's mountainous landscapes.

This work, part of the SILFORE project, has the general objective of contributing to the promotion of 
silvopastoralism in the Trás-os-Montes region. The specific objectives were: (i) to identify the current perception 
of silvopastoral practices in the agricultural sector of Trás-os-Montes; (ii) to identify advantages and
disadvantages of silvopastoral practices in social, environmental, and economic terms. 

Literature Review

At a global level, the challenges arising from the growing demand for food of animal origin and forest products, 
the impacts of climate change, the reduction of natural capital and the search for sustainable development solutions 
highlight the relevance of agroforestry systems (Fernández & Castro, 2016). Agroforestry Use (AU) was
designated in the 1970s to describe ancient and common agricultural practices used in several regions of the world, 
namely in tropical and Mediterranean regions (Nair, 1991). Currently, AF is considered one of the most promising 
agricultural system due to several reasons: (i) it combines productivity, sustainability and adaptability to climate 
change (Jose, 2009); (ii) it is recognized as fundamental to ensuring food security, reducing poverty and increasing
ecosystem resilience for thousands of small farmers in tropical regions (Sanchez, 1995) and (iii) it is an alternative 
approach to less diversified and intensive agricultural systems, by associating the production of tangible goods
with ecosystem services, environmental benefits and economic products as part of a multifunctional working 
landscape (Jose, 2009).

Agroforestry systems (AS) are integrated land management models that sequester carbon, conserve biodiversity, 
contribute to improving air and water quality, reduce pressure from crop pests and diseases, and reduce poverty 
by increasing global food production and conserving the productive potential of the soil (Jose, 2009). According
to Leakey (2017) the International Council for Research in Agroforestry (ICRAF) defines agroforestry systems 
as the collective name for land use systems and practices in which perennial woody plants are deliberately
integrated with crops and/or animals on the same land management unit. Integration may occur in either a spatial 
combination or a temporal sequence. 

Silvopastoralism focuses on the production of livestock and tree products in an integrated pasture system
(Fernández & Castro, 2016). In these systems, woody crops are combined with animals in the same area and can 
provide production and performance benefits and a greater diversity of ecosystem services resulting from
ecological, environmental, and economic interactions between the components. They are environmentally, 
economically, and socially sustainable land use systems that have the potential to build resilience to predicted
impacts of climate change (McAdam, 2023). Silvopastoral Systems are an important source of income in rural 
areas, as they produce a wide variety of products, such as cork, honey, nuts, bark, resins, medicinal plants,
mushrooms, truffles, meat, milk, hunting, and tourism. They combine long-term production (wood and firewood) 
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with different annual production (hay, meat, milk, eggs, etc.) (Fernández & Castro, 2016). The description of 
interactions between the components of the Silvopastoral System over time is crucial to understanding the
evolutionary production of the system (Bergez et al., 1999). 

Corsi and Goulart (2006) highlighted the relevance of environmental safety in the production process, highlighting
aspects such as animal welfare, conservation of water and soil resources, reduction of greenhouse gas emissions, 
carbon sequestration, and provision of environmental services in pasture areas. In Silvopastoral Systems, tree, 
forage, and livestock production inhabit the same area and, often, at the same time, which can be beneficial for 
more efficient use of resources. Likewise, this system also reduces economic risk since it produces multiple 
products, most of which have an established market (Devendra & Ibrahim, 2004). 

The various social and economic factors and strategies poorly adapted to the agroforestry sector contributed to 
the progressive abandonment of pastoral activity. These factors, related to constraints, particularly of a political 
nature, condition development and territorial cohesion, contribute to the destructuring of the rural environment 
that characterizes them and to their impoverishment (Bento-Gonçalves, 2021). The reasons associated with 
abandoning pastoralism are varied and multidimensional. The complexity of animal production systems in
mountain areas reveals an economic organization that does not fit the market economy model (Alves & Teixeira, 
2006), generating challenges that are difficult to overcome for the sector. Furthermore, the historical stigma
attached to the figure of the shepherd puts the continuity of the activity at risk in the long term (Pinto et al., 2021). 
Thus, silvopastoralism is appreciated as a fuel management tool and a privileged means of monitoring rural
territories. The revitalization of extensive pastoralism could respond to new needs that are not exclusively 
productive, which include the protection of forest areas (Moreira & Coelho, 2008).

Research Methodology 
This descriptive research was based on the application, in the northern region of Portugal, of the interview survey 
“Technical barriers to the implementation of silvopastoralism” developed by the NEIKER team within the scope
of the SILFORE project. The work began with the translation of the questionnaire into Portuguese and its 
adaptation to the regional context, in terms of land use and cultural practices. Initially, the survey was planned to
be administered exclusively online, but given the lack of responses, it was necessary to conduct it in person. The 
survey includes 79 questions distributed in 9 sections, namely, (1) personal data, (2) professional and/or
complementary activity (3) type of plantation and/or livestock, (4) origin of silvopastoralism (5) usefulness of 
silvopastoralism (6) livestock species (7) evolution of silvopastoralism (8) statements about silvopastoralism and
(9) experience with silvopastoralism. 

Subsequently, key actors were identified, i.e., potential elements/people to be researched, distributed into 4 
groups: Group 1 – Nature Conservation; Group 2 – Producers and/or Agricultural Production Technicians; Group 
3 – Producers and/or Forestry Technicians and Group 4 – Others (other forest users and/or people/entities that 
carry out activities related to agroforestry systems). 60 surveys were carried out, in order to obtain at least 15
elements from each group, distributed throughout the territory of Trás-os-Montes, with particular emphasis on the 
Northeast. The research was carried out in 15 municipalities in the Trás-os-Montes region According to data from 
the 2019 Agricultural Census (INE, 2021), Trás-os-Montes is the region with the largest number of specialized 
farms (82.2% of farms in the region) and the highest concentration of individual producers (23%). It is also the 
region with the largest number of farms of very small economic size, managed by individual producers, with 
around 29% of farms using Organic Production Method. In 2019, of the 450,702 hectares of agricultural land 
used, around 88,830 hectares were arable land, 4,957 hectares were family gardens, 222,821 hectares were 
permanent crops, and 134,094 hectares were permanent pastures. In the region, individual rural producers are 
mostly men (64%), are on average 65 years old, 47.3% have only completed the first level of primary education,
and 55.1% have exclusively practical agricultural training. 

The sample is classified as non-probabilistic for convenience. Data collection took place between February and 
June 2024 using the interview technique. After obtaining the previously established number of responses, the data 
were edited and processed, and the results analyzed. Statistical software suitable for social sciences and data 
processing was used to edit and process the data collected. Absolute and relative frequencies were calculated for
nominal qualitative variables and ordinal qualitative variables. For the ordinal qualitative variables, measures of 
central tendency and dispersion were also calculated, namely, mean and standard deviation.

As part of this research, all relevant ethical guidelines for conducting academic studies were followed. The survey
was anonymous; ensuring that no information collected allowed the identification of participants. Furthermore, 
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interviewees were informed about the objectives of the research, the voluntary nature of their participation, and 
the exclusive use of the data for academic purposes. Additionally, all data was treated confidentially, ensuring
compliance with ethical standards and respect for the rights of participants.

Results and discussion 
The vast majority of interviewees, around 81.7%, are male, and only 18.3% are female (Table 1). This result was 
expected, given the data from the 2019 Agricultural Census (INE, 2019), which highlights that more than half of
the individual producers in the region, around 64%, are male. In the sample of interviewees, this trend is even 
greater. The majority of respondents, around 51.7%, are between 35 and 54 years old (Table 1). 

As shown in Table 1, the majority of interviewees were producers (45.0%) or sector technicians (41.7%). In
relation to the sector of activity, the interviewees were equally distributed across the sectors, forestry (25.0%), 
livestock (25.0%), nature conservation (25.0%) and other (25.0%), including the latter, activities such as 
beekeeping, hunting, professional education and inspection, the first two being the most practiced, with 
percentages of 46.7% and 26.7%, respectively.

Table 1: Socioeconomic data of respondents (N = 60)
 

Variables Categories Frequencies 

n % 

Gender 
Male 49 81.7

Female 11 18.3

Age (years old)

18-34  16 26.7

35-54 31 51.7

55-64 11 18.7

> 65 2 3.3

Professional category 

Producer 27 45.0

Technician 25 41.7

Manager 4 6.7

Other 4 6.7

Type of activity

Forestry 15 25.0

Livestock 15 25.0

Nature Conservation 15 25.0

Other 15 25.0

According to the results, the practice of silvopasture is very useful and therefore highly recommended in
preventing fires (86.7%), in understory with a lot of biomass (60%), and in areas of mature forest (50%). This 
practice was also considered recommended, with response percentages equal to or greater than 40%, in the
preservation of rustic breeds of animals (63.3%), in very steep areas (48.3%), in the maintenance of native breeds 
(43.3%), in firebreaks (43.3%) and in the conservation of the agricultural landscape (40%) (Table 2). However, 
this practice is less recommended in burnt areas (53.3%) and areas where there are wolves (55%). 

Silvopastoral systems are an example of multifunctional land use as they improve the efficiency of resource use 
across spatial and temporal dimensions, which in turn generates a range of environmental, economic, and social
benefits (Mosquera-Losada et al. 2005). By integrating trees, fodder, and livestock on the same land, these systems 
optimize the use of natural resources, contribute to landscape resilience, and support diversified rural livelihoods 
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Table 2: Perception of the usefulness of silvopastoralism (N = 60)

 

Usefulness of silvopastoralism  Not recommended (%) Recommended (%) 

0 1 2 3 4 5 

Undergrowth with high biomass 1.7 0.0 3.3 13.3 21.7 60.0

Conservation of native breeds 0.0 0.0 5.0 5.0 43.3 46.7 

Agricultural landscape conservation 0.0 0.0 11.7 20.0 40.0 28.3

Mature forest areas 0.0 0.0 8.3 15.0 26.7 50.0 

Fire prevention 1.7 0.0 0.0 1.7 10.0 86.7 

Firebreaks 1.7 1.7 1.7 5.0 43.3 46.7 

Abandoned areas 1.7 3.3 8.3 18.3 30.0 38.3 

Broadleaf forests 1.7 5.0 13.3 50.0 18.3 11.7

Rustic breeds of animals 0.0 1.7 5.0 8.3 63.3 21.7 

Conservation of endangered species 8.3 3.3 6.7 26.7 30.0 25.0

Conservation of wild flora and fauna 3.3 0.0 10.0 41.7 38.3 6.7 

Planting of young forests 31.7 15.0 30.0 13.3 3.3 6.7

Very steep areas 1.7 0.0 3.3 10.0 48.3 36.7 

Burned areas 53.3 10.0 6.7 10.0 8.3 11.7

Areas where wolves are present 55.0 6.7 6.7 15.0 13.3 3.3 

Other crops such as olive groves and almond trees 5.0 0.0 5.0 18.3 36.7 35.0 

Legend: 0: Very inadvisable; 1: Slightly inadvisable; 2: Inadvisable; 3: Slightly inadvisable; 4: Advisable; 5: Very inadvisable. 

In relation to the animal species considered the most suitable for silvopastoral use, the results show that 76.7% of 
those interviewed consider sheep to be very suitable, followed by cattle (55.0%) and goats (50.0%). In contrast, 
poultry farming was considered not at all suitable (25%) (Figure 1). Furthermore, the interviewees identified, 
within each animal species, the most suitable breeds. For example, in the case of cattle, Maronesa, Barrosã and

Mirandesa were the preferred breeds. For sheep, the most considered breeds were the Churra da Terra Quente, 
the Churra Galega Bragançana, the Churra Galega Mirandesa, and the Churra Badana. In the case of goats, Cabra 

Serrana, Bravia and Preta de Montesinho were considered were considered the most appropriate. In the case 
of horses and donkeys, the Garrano, Sorraia and Burro de Miranda were the most popular breeds. In the
case of pigs, the Bísaro breed was highlighted as the most suitable. 

Among the poultry, the Branca, Preta, Pedrês, and Amarela Chickens were identified. These results highlight 

the interviewees’ concern with preserving and promoting native breeds, recognizing their important 
functional and cultural roles. This emphasis suggests that such practices may be critical for the long-
term conservation of these genetic resources.  

Fig 1. Classification of animal species in relation to their suitability for silvopastoralism 
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The following section presents respondents’ perceptions regarding the evolution of silvopastoral
practices, specifically whether they believe there has been an increase in the number of farms adopting 
these systems. 

Regarding the type of forest, the interviewees consider that the holm oak, the oak, the cork oak, the chestnut 
groves, and the shrubby areas are more developed compared to the past (Table 3). For the pine species, 76.7% of 
those interviewed considered that the practice of silvopastoralism is less developed, being the only forest species
that they consider to have weak development. 

Table 3: Characterization of the evolution/adherence to silvopastoralism (N = 60) 

 

Variables Categories Percentages

More evolved Less evolved 

Animals 

Cattle 30.0 70.0 

Sheep 65.0 35.0 

Horse 11.7 88.3 

Goats 46.7 53.3 

Swine 28.3 71.7 

Poultry 13.3 86.7 

Forest  

Pine 23.3 76.7 

Holm oak/Kermes oak 66.7 33.3

Oak 66.7 33.3 

Cork oak 85.0 15.0

Chestnut groves 85.0 15.0 

Shrubby areas 66.7 33.3

Regarding the current scenery of silvopasture and the possible causes of the differences that currently exist, a 
consequence of the evolution over the last 20 years, with regard to animal species, in the opinion of the 
interviewees, economic profitability is the main reason that justifies the transformations. According to those 
interviewed, one of the main reasons for the decline in silvopastoralism is its reduced profitability in relation to 
less extensive productions (Table 4). In the European Union, most regions have a reduced extent of silvopastoral 
use, which may be associated with high anthropogenic pressure (intensive agriculture) or abandonment 
(Mosquera-Losada et al., 2022). Although agroforestry practices are widely used in tropical countries, in
temperate areas of Europe, they are quite limited (Den Herder et al., 2017), due to the intensification of agricultural 
systems and the absence of adequate policies to promote agroforestry practices (Mosquera-Losada et al., 2018). 
Other reasons given were administration (standards, economic support, among others), depopulation, and 
population aging. In this context, Pinto et al. (2023) highlight the need to develop policies that value and recognize
the role of the shepherd, as well as strategies that increase the profitability of pastoralism (Table 4). 

According to the literature, the abandonment of this activity contributes to the decline of the local socioeconomic 
added the loss of biodiversity, and the increased risk of large-scale fires. The increasing loss of importance of 
traditional pastoralism, associated with the demographic decline of rural areas and the undervalued status of the 
pastor, threatens the production of quality traditional products, which can be fundamental for rural development,
especially in the most disadvantaged regions. In the past, in some more sensitive areas, due to a lack of 
management or correct social framework, silvopastoralism was often marginalized, being seen as a threat to forest 
heritage or nature conservation. However, when recognized as an efficient tool to reduce the fuel loads and 
enhancing local incomes, this activity can represent a valuable opportunity, as long as it is managed appropriately
and supported by policies with balanced stimuli and incentives (Moreira & Coelho, 2008). 
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Table 4: Causes for the current silvopastoral scenario for different animal species (%)

Causes Cattle Sheep Horse Goats Swine Poultry

Intensification of activity 45.0 23.3 5.0 25.0 50.0 33.3 

Abandonment of livestock farming 35.0 36.6 80.0 35.0 23.3 55.0 

Change to more productive breeds 53.3 20.0 6.7 18.3 41.7 15.0 

Forestry management 23.3 51.7 8.3 56.7 13.3 0.0 

Economic profitability 65.0 46.7 48.3 57.7 68.3 48.3 

Territorial base 15.0 41.7 1.7 31.7 8.3 8.3 

Administration 48.3 48.3 13.3 50.0 43.3 25.0 

Depopulation/population aging 51.7 35.0 68.3 40.0 40.0 48.3 

Training/knowledge 28.3 30.0 16.7 28.3 20.0 8.3 

Social perception 13.3 15.0 11.7 31.7 21.7 20.0 

Presence of predators 0.0 13.3 0.0 11.7 8.3 40.0

Other causes 3.3 0.0 6.7 0.0 0.0 10.0 

Other differences 3.3 5.0 3.3 3.3 3.3 1.7

Analyzing Table 5, it can be seen that less than 25.0% of those interviewed strongly agree that silvopasture is a 
practice of economic interest in the region. However, the majority agree or strongly agree that silvopastoralism 
contributes to the conservation of the natural environment, is a good choice for the conservation of native breeds,
is of great interest for fire prevention, and supports biodiversity. 

Opinions on the role of silvopastoral systems in adapting to climate change are mixed, yet overall perceptions
remain positive, with 36.5% of respondents agreeing and 31.7% strongly agreeing. A similar trend is observed 
regarding their contribution to regulating the water cycle (38.3% agree, 21.7% strongly agree), diversifying farm 
income (26.7% agree, 38.3% strongly agree), expanding the territorial base of the farm (46.7% moderately agree, 
23.3% agree), and enhancing landscape quality and well-being (41.7% agree, 21.7% strongly agree). 

On the issue of forest damage, a significant proportion of respondents moderately agreed (33.3%). Concerning
the production of soil damage, a high percentage of respondents agreed (45%) or strongly agreed (6.7%). 
Regarding management difficulties, most of the responses are centred on the disagreement level, around 50% 
(Table 5). 

Table 5: Classification of agreement with statements about silvopastoralism (%) 

Statements Disagreement Agreement

0 1 2 3 4 5 

It is a practice of economic interest in your region 0.0 15.0 13.3 25.0 25.0 21.7

It contributes to the conservation of the natural environment 0.0 0.0 3.3 10.0 40.0 46.7

It is a good option for the conservation of native breeds 0.0 0.0 3.3 10.0 25.0 61.7

It is of interest in fire prevention 0.0 0.0 1.7 3.3 11.7 83.3

It supports the conservation of biodiversity 0.0 0.0 1.7 18.3 53.3 26.7

It helps in adapting to climate change 0.0 1.7 6.7 23.3 36.7 31.7

It contributes to regulating the water cycle 3.3 0.0 10.0 26.7 38.3 21.7

It diversifies income 0.0 0.0 10.0 25.0 26.7 38.3

It helps to expand the territorial base of the farm 3.3 1.7 10.0 46.7 23.3 15.0

It contributes to the conservation of the landscape and well-being 0.0 1.7 6.7 28.3 41.7 21.7

It helps in pest control 0.0 1.7 11.7 36.7 36.7 13.3

It causes forest damage 10.0 21.7 16.7 33.3 15.0 3.3

It causes damage to the soil 18.3 10.0 3.3 16.7 45.0 6.7

It makes management difficult 30.0 20.0 18.3 18.3 10.0 3.3

1334



In general, the majority of interviewees stated that they felt difficulties in implementing silvopastoralism (63.3%), 
as shown in Figure 2.

 

Fig 2. Difficulty in carrying out silvopastoral activities 

Respondents most frequently reported difficulties such as product sales prices (60.5%), costs (57.9%), land
ownership (52.6%), and administrative difficulties (bureaucratic, lack of technical knowledge, among others)
(68.4%) (Figure 3). Additionally, the lack of working conditions, the lack of special support for products
originating from silvopastoralism, and the lack of resources such as water for livestock, especially in periods of
drought, and fences were identified.

 

Fig 3. Type of difficulties 

Respondents suggested a range of measures to promote the adoption and development of silvopastoralism in a 
more integrated and effective way. Among these were the creation of a compensation system for herders who use
livestock in ecosystem management, with criteria linked to appropriate stocking rates, and the establishment of a 
network of herders capable of managing areas such as highway verges and slopes, using animals instead of
machinery to reduce environmental impacts. They also highlighted the importance of promoting wool and regional 
cheese production, supported by the creation of processing facilities such as mobile slaughter units and cutting
rooms. The installation of fencing across large areas by common land associations was also suggested, allowing 
livestock to graze safely without the constant threat of predators. Additionally, respondents emphasized the need 
to enhance the value of final products, such as meat and milk, through cost reduction and increased investment 
support. 

Further recommendations included the development of initiatives focused on the promotion of native breeds and
the conservation of landscapes and ecosystems shaped by silvopastoral practices. Training programs and 
awareness-raising activities were also seen as essential to equip herders with improved management skills and to
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communicate the benefits of silvopastoralism to a wider audience. The establishment of communication channels 
between livestock farmers and forestry stakeholders was proposed to encourage the exchange of knowledge and
experience. Finally, expanding financial support and subsidies for silvopastoral projects and for the valorisation 
of their products was considered a key step toward strengthening and scaling up this multifunctional land use 
system. 

Conclusion

Throughout this research, it was possible to confirm the importance of silvopastoralism as a relevant practice in 
the agricultural sector in the North of Portugal, especially in the Trás-os-Montes region, where it has a long 
tradition. However, the perceptions conveyed through the results suggest that, despite the numerous ecological 
and social benefits of silvopastoralism, this practice has been abandoned in recent years, due to the intensification 
of agricultural activity, in areas that are more productive, rural depopulation, and population aging. Participants
highlight the interest of silvopastoralism in preventing fires, conserving biodiversity, and promoting sustainable 
management of natural resources. Its application in areas of adult forest, high biomass zones, and mountainous 
regions is widely recognized, since these areas are considered the most suitable for its implementation. 
Furthermore, factors such as lack of technical support, low economic profitability, and lack of knowledge of
research projects in the area have contributed to its reduced use. A further notable finding is the recognition of 
native livestock breeds, which are closely associated with silvopastoral systems. The decline of these practices
poses a threat to the conservation of such breeds, underscoring the need for integrated policy measures that support 
both silvopastoralism and the preservation of local genetic resources, thereby ensuring the continuity of a
productive and sustainable land-use system. 

Thus, it is clear that the revitalization of silvopasture depends on an integrated approach, which involves effective 
public policies and increased awareness of its benefits. The Common Agricultural Policy has a fundamental role 
in promoting agroforestry practices, but, as this study suggests, it is crucial that the measures implemented are 
adapted to regional specificities and that there is a greater effort in training and qualifying local agents.

The results of this work also highlight the need for a transformation in the management model of rural territories, 
with regard to the creation of means of support for producers who practice silvopastoralism. Promoting 
silvopastoralism as a tool for sustainable development, combined with the preservation of cultural practices and
the resilience of ecosystems, can contribute to mitigating some of today's most pressing challenges, such as climate 
change, rural depopulation, and the risk of forest fires. The future of silvopastoralism in Trás-os-Montes, as in
most of the Mediterranean mountains of Southern Europe, will depend not only on the sector’s capacity to adapt 
to contemporary challenges—particularly by producers—but also on broader societal recognition of its ecosystem
services and the political commitment to support and promote its development. It is important to highlight the 
limitations that conditioned this research. One of the main limitations was that the sample was non-probabilistic
and, in addition, small in size, which could restrict the generalization of the results. 

This research paves the way for several future research that can contribute to deepening the knowledge and 
appreciation of silvopastoralism. An important aspect to be explored is the evaluation of the effectiveness of public
policies in promoting silvopastoralism, namely, through an in-depth study on the impact of Common Agricultural 
Policy measures on the adoption of this practice. focusing on how these policies can be adjusted to regional
specificities. Another relevant line of research involves the development of technical and economic support 
strategies, with the aim of increasing the economic profitability of silvopastoralism and providing more support 
to local producers. Finally, studying the adaptation of silvopastoral practices to the effects of climate change is 
essential; investigating how these systems can be adjusted to face the challenges associated with climate change,
while promoting management practices that reinforce the resilience of ecosystems and rural communities. 
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