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Highlights 

 Gastronomy is described as bundles of services with synergies and trade-offs;  

 Examples are provided to illustrate the co-production of bundles in gastronomy; 

 Gastronomy offers an opportunity for an integrated valuation of bundles of services; 

 This perspective can support decision-making and the management of natural capital. 

 

Abstract 

There is an increasing recognition that ecosystem services are inclusive and form bundles of services 

that deliver multiple contributions to people. Traditionally, the notion of bundles of services is 

grounded on biophysical assessments and less attention has been paid to the perspective of human 

experience and valuation of these bundles. Information about the benefits and values of bundles of 

services is relevant as it provides a common language to decision-makers and general society. In this 

perspective, we describe gastronomy as bundles of provisioning (e.g. food, energy, water) and cultural 

(e.g. recreation, aesthetics, inspiration, spiritual fulfilment) services. We discuss how gastronomy, as 

the co-production of bundles of services, can be enclosed by both the ecosystem and the human 

system. Examples are provided to illustrate the place-based values and particularities of the 

individual, communal and society values of gastronomy. We briefly present how gastronomy 

constitutes an opportunity for an integrated valuation of bundles of services, based on the plurality of 

gastronomic preferences and attitudes at the individual, social group and society levels. Finally, we 

highlight that deliberative processes may enable the social learning of shared values, which are useful 

for the valuation of ecosystem services and for making decisions on natural capital. 
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Main text 

Much has been learned from the utilitarian framing of nature that contributes to human well-being. It 

has been increasingly accepted that ecosystem services form bundles of services that co-occur in 

space and time and that deliver a plurality of benefits and values. However, most research in this field 

focuses on the biophysical side of ecosystem services’ co-productions (see Cord et al., 2017 for a 

review). Less attention has been paid to bundles of ecosystem services from the perspective of human 

experiences and valuation (but see e.g. Daw et al., 2015; Hamann et al., 2016; Martín-López et al., 

2012). 

There is a growing interest in recognising inclusiveness in decision-making, and in embracing the 

diversity of human experiences, preferences, attitudes and values. Therefore, focus on the social side 

of bundles of ecosystem services can represent credible evidences for the valuation of ecosystems and 

their services in political agendas and decision-making. This focus could complement biophysical 

assessments of ecosystem services, by including social deliberations about opportunities and risks for 

human well-being and understanding views, conflicts and priorities when managing ecosystems (Díaz 

et al. 2018; Kenter et al., 2015, 2016). 

Here, we present gastronomy as an opportunity to advance the discussion on the social side of bundles 

of ecosystem services. This perspective was inspired by the outcomes of a focus group (which 

included stakeholders, environmental managers, and tourism entities from governmental and non-

governmental agencies) that aimed to identify and assess key ecosystem services provided in Peneda-

Gerês National Park (northern Portugal). During the meeting, the participants highlighted that beyond 

dietary benefits (through provisioning services), food also offers cultural benefits through gastronomy 

(or cuisine). These cultural benefits associated to gastronomy have already been mentioned in other 

participatory approaches (Barau and Stringer, 2015; Kenter et al., 2011; Lopes and Videira, 2017; 

Palomo et al. 2013), although without detail. Also, the plurality of cultural contributions from food 

has been discussed in other disciplines, such as anthropology or tourism (Cohen and Avieli, 2004; 

Barthes, 2013; Gunkel, 2016). However, cultural aspects of gastronomy from an ecosystem services’ 

perspective have received little attention. 

Food and drinks are indeed important to sustain well-being, constituting the basis for human nutrition 

and sustenance. Nevertheless, food also brings cultural contributions, namely to social relations, 

living standards, leisure time, connection to nature, spiritual and cultural fulfilment (Fish et al., 2016). 

Gastronomy, as the art of choosing, cooking, and eating food can be seen as the umbrella term for the 

co-production of human-nature activities that allow at perceiving and experiencing the provisioning 

and cultural contributions from food. For instance, throughout human history, gastronomy has been 

used as a system of communication through which individuals, communities and societies interact 

with each other, express identities from genders or ethnicity and reveal different perspectives on 

festivity or heritage (Barthes, 2013). Even in modern space programmes, space food (or cosmic 

cuisine) is recognised as a way to show cultural identity and facilitate intercultural communication 

(NASA, 2013). Gastronomy also provides multisensorial moods and actions, provoking feelings and 

emotions in individuals, which change in time and are generally attached to particular places and 

regions (Gunkel, 2016).  
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Considering the classic model of the ecosystem services’ cascade (Haines-Young and Potschin, 

2009), bundles of ecosystem services and respective synergies and trade-offs in gastronomy are 

influenced by the ecosystem and the human system (Figure 1). On the ecosystem side, bundles 

depend on the biophysical space (including biodiversity and landscapes) to generate the matter and 

energy needed for food, water and heat provision. They further depend on the non-material 

information that ecosystems and landscapes produce, e.g. related to colours, smells or taste of food 

(Plieninger and Bieling, 2012). It is, however, on the human system that the provisioning services 

(food, water or heat) are physically collected and moulded through cooking. It is also on the human 

system that cultural services are mentally shaped during “the art” of cooking (e.g. inspiration through 

cooking and aesthetics through plating) and eating (e.g. spiritual fulfilment through religious 

compliance or entertainment through taste enjoyment; Braat, 2014).  

Figure 1. A simplified representation of bundles of ecosystem services inherent to gastronomy, 

grounded on the ecosystem services’ cascade model (inspired by Haines-Young and Potschin, 2009).  

 

The particularities of both the ecosystem and the human system generate different combinations of 

bundles, with synergies and trade-offs among ecosystem services in space and time (Cord et al., 

2017), enabling the co-production of contributions from gastronomy. In this context, gastronomic 

bundles seem to be more evident in transcultural (e.g. Southeast Asia; Barau and Stringer, 2015) or 

biodiversity-rich landscapes (e.g. Mediterranean Basin; Lopes and Videira, 2017; Palomo et al., 

2013). Examples that are most familiar to us include the underground stews cooked using volcanic 

heat, in Azores (Figure 2); the specialities of the Barrosã beef, venison and boar in northern Portugal; 

the wine experiences in the South of France; or the appreciation of the regional variations of sausages 

and pork products in Spain. 
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Figure 2. The underground stews cooked using volcanic heat in São Miguel island, Azores (Portugal): 

cooking ritual (human-ecosystem co-productions) (a) and gastronomic result (the dish: “cozido das 

Furnas”) after five hours (b). 

 

These examples illustrate how the relation between biophysical spaces (or service providing units) 

and cultural practices, in certain social-ecological contexts, may lead to particular livelihoods, sense 

of place, aesthetics and social relations (Kenter et al., 2015). For instance, the dish “cozido das 

Furnas” is co-produced by the volcanic heat from São Miguel island (biophysical space), following a 

traditional rite (cultural practice), translating a unique social-ecological contribution to people (e.g. 

sense of place and recreation; Figure 2). Therefore, many people tend to visit certain regions for their 

gastronomy (“gastronomic tourism”; Hall and Mitchell, 2005). Yet, the worth of gastronomy goes 

beyond its touristic value (Barthes, 2013; Gunkel, 2016).  

The emergence of religious food laws (e.g. Hindu, Islamic or Jewish) and other dietary practices (e.g. 

vegetarianism or veganism) contributes to identity formation across (groups of) individuals, 

communities and societies. However, in some cases it might raise issues related to social 

stigmatisation, since religious or social-economic backgrounds may limit or favour the access to 

certain types of food (Barthes, 2013). Providing information about the beneficial or detrimental 

contributions from nature in a common language to policymakers, researches and general society is 

perhaps the most relevant opportunity in ecosystem services for designing sustainable options 

(following TEEB (The Economics of Ecosystems and Biodiversity) or IPBES (Intergovernmental 

Science-Policy Platform on Biodiversity and Ecosystem Services) goals; Díaz et al., 2018).  

Since most human decisions are made considering self- and other-regarding desirable ends (in the 

causal chain of value production), an integrated valuation (monetary or not), could be useful for 

stakeholders and decision-makers (Braat, 2014; Kenter et al., 2015). Gastronomy, therefore, offers an 

opportunity for an integrated valuation of bundles of ecosystem services based on the preferences of 

consumers at the individual, social group and society level. These social preferences can support 

decision-makers in their management options towards food resources. For instance, the gastronomic 

demand for Barrosã beef in northern Portugal has implications for subsidy attribution to local 

producers by mainstream decision-makers. 
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Nevertheless, gastronomy is bounded by the plurality of values assigned by individuals, based on their 

personal experiences and preferences (e.g. self-comfort or personal taste enjoyment of food). Thus, a 

deliberative value process, such as the one proposed by Kenter et al. (2016), could help in identifying 

shared values regarding the bundles of gastronomic services, by decoding transcendental (such as 

social bonding or spiritual enrichment) into contextual (e.g. improved social bonding or spiritual 

enrichment through food) values. Accordingly, focus on human-nature co-productions through 

bundles of services, such as the one here discussed for gastronomy, could enable more effective social 

learning on the valuation and management of natural capital. 

 

Acknowledgements 

The authors thank Leon Braat and the anonymous reviewers for the very useful comments provided to 

this essay. Funding: Vaz [grant PD/BD/52600/2014] and Santarém [PD/BD/132407/2017] were 

supported by FCT (program POCH funded by FSE-MCTES), which had no role in study design, in 

the writing of the essay and in the decision to submit the article for publication. 

 

References 

Barau, A.S., Stringer, L.C., 2015. Access to and allocation of ecosystem services in Malaysia's Pulau 

Kukup Ramsar Site. Ecosyst. Serv. 16, 167-173. 

Barthes, R., 2013. Toward a psychosociology of contemporary food consumption, in: Counihan, C., 

Esterik, P.V. (Eds.), Food and culture: a reader. Taylor and Francis, Routledge, New York, USA, and 

Oxon, UK, pp. 37-44.  

Braat, L.C., 2014. Ecosystem services: the ecology and economics of current debates. Ekonomia i 

Środowisko (Economics and Environment) 4, 20-35. 

Cohen, E., Avieli, N., 2004. Food in tourism: attraction and impediment. Ann. Tourism Res. 31, 755-

778. 

Cord, A.F., Bartkowski, B., Beckmann, M., Dittrich, A., Hermans-Neumann, K., Kaim, A., Lienhoop, 

N., Locher-Krause, K., Priess, J., Schröter-Schlaack, C., Schwarz, N., 2017. Towards systematic 

analyses of ecosystem service trade-offs and synergies: main concepts, methods and the road ahead. 

Ecosyst. Serv. 28, 264-272. 

Daw, T.M., Coulthard, S., Cheung, W.W., Brown, K., Abunge, C., Galafassi, D., Peterson, G.D., 

McClanahan, T.R., Omukoto, J.O., Munyi, L., 2015. Evaluating taboo trade-offs in ecosystems 

services and human well-being. P. Natl. Acad. Sci. U.S.A. 112, 6949-6954.  

Díaz, S., Pascual, U., Stenseke, M., Martín-López, B., Watson, R.T., Molnár, Z., Hill, R., Chan, K.M., 

Baste, I.A., Brauman, K.A., Polasky, S., Church, A., Lonsdale, M., Larigauderie, A., Leadley, P.W., 

van Oudenhoven, A.P.E., van der Plaat, F., Schröter, M., Lavorel, S., Aumeeruddy-Thomas, Y.,  

Bukvareva, E., Davies, K., Demissew, S., Erpul, G., Failler, P., Guerra, C.A., Hewitt, C.L., Keune, 

H., Lindley, S., Shirayama. Y., 2018. Assessing nature's contributions to people. Science 359, 270-

272. 

Fish, R., Church, A., Winter, M., 2016. Conceptualising cultural ecosystem services: a novel 

framework for research and critical engagement. Ecosyst. Serv. 21, 208-217. 

Gunkel, A. H., 2016. Food and Culture, in: Burns, G.A. (Ed.), Companion to popular culture. John 

Wiley and Sons Ltd, Malden, pp. 245-264. 

Haines-Young, R., Potschin, M., 2010. The links between biodiversity, ecosystem services and human 

well-being, in: Raffaelli, D., Frid, C. (Eds.), Ecosystem Ecology: a new synthesis. BES ecological 

reviews series, Cambridge, pp. 110-139.  



 

Vaz et al. 2018. Gastronomy as bundles of co-produced ecosystem services. Ecosystem Services 

Hall, C.M., Mitchell, R., 2005. Gastronomic tourism: comparing food and wine tourism experiences, 

in: Novelli, M. (Ed.), Niche Tourism: contemporary issues, trends and cases. Routledge, London, pp. 

87-102. 

Hamann, M., Biggs, R., Reyers, B., 2016. An exploration of human well-being bundles as identifiers 

of ecosystem service use patterns. PloS one 11, p.e0163476.  

Kenter, J.O., Hyde, T., Christie, M., Fazey, I., 2011. The importance of deliberation in valuing 

ecosystem services in developing countries - evidence from the Solomon Islands. Global Environ. 

Chang. 21, 505-521. 

Kenter, J.O., O'Brien, L., Hockley, N., Ravenscroft, N., Fazey, I., Irvine, K.N., Reed, M.S., Christie, 

M., Brady, E., Bryce, R., Church, A., 2015. What are shared and social values of ecosystems? Ecol. 

Econ. 111, 86-99. 

Kenter, J.O., Reed, M.S., Fazey, I., 2016. The deliberative value formation model. Ecosyst. Serv. 21: 

194-207. 

Lopes, R., Videira, N., 2017. Modelling feedback processes underpinning management of ecosystem 

services: the role of participatory systems mapping. Ecosyst. Serv. 28, 28-42. 

Martín-López, B., Iniesta-Arandia, I., García-Llorente, M., Palomo, I., Casado-Arzuaga, I., Del Amo, 

D.G., Gómez-Baggethun, E., Oteros-Rozas, E., Palacios-Agundez, I., Willaarts, B., González, J.A. 

2012. Uncovering ecosystem service bundles through social preferences. PLoS one 7, p.e38970. 

NASA, 2013. Cosmic cuisine. NASA facts. Lyndon B. Johnson Space Center Houston, Texas. 

https://www.nasa.gov/pdf/137398main_FS-2005-10-055%20Cuisine_1.pdf (accessed 02 May 2018). 

Palomo, I., Martín-López, B., Potschin, M., Haines-Young, R., Montes, C., 2013. National Parks, 

buffer zones and surrounding lands: mapping ecosystem service flows. Ecosyst. Servi. 4, 104-116. 

Plieninger, T., Bieling, C., 2012. Resilience and the cultural landscape: understanding and managing 

change in human-shaped environments. Cambridge University Press, UK. 

https://www.nasa.gov/pdf/137398main_FS-2005-10-055%20Cuisine_1.pdf

