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a Isparta University of Applied Sciences, Faculty of Tourism, Isparta, Türkiye
b Isparta University of Applied Sciences, Eğirdir Vocational School, Isparta, Türkiye
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A B S T R A C T

Serving food to guests in open areas during special occasion ceremonies continues to exist as a sustainable 
tradition in Turkey. In the context of sustainable gastronomy, it is important to assess the environmental impacts 
of such rituals, which are held with large public participation. This study aims to evaluate the carbon footprint 
(CF) of the *atall! +edding ,enu, a traditional gastronomic example specific to Isparta province, within the 
framework of sustainable gastronomy. In the research, the standard recipes of the dishes included in the menu 
were taken as a basis for CF calculations, and their environmental impacts were analyzed. The CCaLC2 1700 
(2016) software, which contains ready-to-use datasets, was utilized in the calculations. According to the findings, 
the CF value of the “Düğün” soup was determined as 0.4495 kg CO2e/portion, while that of -erde dessert—a rare 
sweet containing meat broth—was 0.3155 kg CO2e/portion. In most dishes on the menu, animal-based in-
gredients were identified as the main source of CF. In particular, meat-heavy dishes such as .anak (3.61 kg CO2e/ 
portion) and okra stew (1.08 kg CO2e/portion) stood out with high greenhouse gas emissions. The results 
indicate that the carbon footprint of gastronomic products varies significantly depending on the raw materials 
used. The findings suggest that prioritizing local, seasonal, and plant-based ingredients in menu planning could 
be an effective strategy to reduce CF. Recipe modifications and menu designs that aim to lower the carbon 
footprint while preserving gastronomic heritage are of critical importance for sustainable gastronomy.

1. Introduction

Global warming and climate change are among the most pressing 
environmental issues requiring urgent action for the sake of future 
generations. All production processes, particularly in sectors such as 
agriculture, livestock farming, food production, fisheries, and forestry, 
are affected by climate change (Aaman and Bozkurt, 2025). Conse-
quently, the concepts of ecological sustainability and sustainable 
nutrition have gained increasing importance in recent years. The agri-
cultural sector is one of the most critical fields in terms of sustainability 
(AydBn, 2023). Activities such as preparation, transportation, and stor-
age of food, from production to consumption, contribute to the forma-
tion of greenhouse gases. For this reason, ecological sustainability and 
sustainable nutrition have increasingly become central themes in di-
etary recommendations and menu planning (Cillet et al., 2019).

The primary cause of global warming is greenhouse gas (GHG) 
emissions generated by human activities (IPCC, 2014). The agricultural 
sector, industries related to food production, and the tourism sector 
together account for a significant share of these emissions. Chile agri-
culture alone is responsible for approximately 20 D of global GHG 
emissions (FAO, 2020), food production can account for up to one-third 
of total emissions (Crippa et al., 2021E Vermeulen et al., 2012). Ac-
cording to Lenzen et al. (2018), the carbon footprint of tourism 
increased by an average of 3.5 D per year between 2009 and 2013, and 
Sun et al. (2024) reported that tourism accounts for about 8.8 D of 
global GHG emissions. The processes of producing, processing, trans-
porting, and consuming food contribute to GHG emissions in both the 
agricultural and foodservice sectors due to the use of fossil fuels and 
other energy sources (Bschaden et al., 2024). Gastronomy tourism 
constitutes an important part of this system and addressing 

* Corresponding author.
E/mail addresses( nilgunbudakFisparta.edu.tr (N.H. Budak), sezencoskunFisparta.edu.tr (S. Coskun), mehmet.varol334Fhbv.edu.tr (M.B. Varol), fugen.ozkayaF 

hbv.edu.tr (F.D. Özkaya). 
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environmental impacts (particularly reducing the carbon footprint) is 
critical to achieving sustainable gastronomy goals. The sustainable 
gastronomy approach supports local production and consumption while 
promoting low-carbon practices, thereby contributing to the reduction 
of environmental impacts in the tourism sector (Scarpato, 2002).

Holistic cuisine is an interdisciplinary study in the field of 
gastronomy, encompassing different fields from natural sciences to so-
cial sciences, aimed at understanding food and gastronomic experiences 
(RodrIguez et al., 2023E Fooladi et al., 2019E Mestre et al., 2022). 
Traditional ceremonial menus belonging to a particular region are 
among the most significant examples of cultural gastronomy (Sgroi, 
2023). Menus prepared for weddings, holidays, funerals, and religious 
or ethnic celebrations play a crucial role in transmitting cultural mem-
ory to future generations, thus contributing to the sustainability of 
gastronomic heritage. In many regions of Turkey, particularly in rural 
areas, the tradition of preparing and serving meals outdoors over wood 
fires for guests continues to this day (Budak and Özkaya, 2024). The aim 
of this study is to analyze a traditional wedding ceremony menu in terms 
of its carbon footprint (CF) and to evaluate it from a sustainable 
gastronomy perspective. Specifically, the study focuses on the *atall! 
+edding ,enu unique to Isparta Province, located in the Mediterranean 
Region of Turkey. Standard recipes for the dishes in this menu were used 
to calculate CF values, and recommendations were developed for dishes 
with high CF levels. Such menus typically contain large amounts of 
meat, baked goods, and desserts, which can significantly increase their 
carbon footprint. The limited number of studies in the literature 
addressing CF in traditional gastronomy menus enhances the originality 
of this research. Jltimately, the study aims to raise awareness and 
promote Isparta/Turkey’s gastronomy tourism and local cuisine, pro-
pose sustainable alternatives for high-CF dishes, and contribute to the 
literature as a resource for individuals seeking guidance on sustainable 
eating practices.

0101 #astronomy tourism

Gastronomy tourism attracts visitors seeking local cuisine as an 
expression of regional cultural identity (Hillel et al., 2013). In the 
competitive tourism market, branding distinctive gastronomic elements 
is an effective strategy to appeal to culinary-oriented travelers and to 
emphasize differences between gastronomic routes (Berg and Sevón, 
2014). The concept of gastronomic heritage frames these distinctions, as 
each community’s cuisine (shaped by cultural background, geography, 
and history) comprises traditions, customs, recipes, dishes, cooking 
techniques, utensils, and culinary narratives (Dixit, 2021).

Rural tourism plays a key role in advancing sustainability within 
gastronomy tourism by prioritizing local and seasonal ingredients, 
supporting organic farming, and reducing food waste (Darius, 2023). It 
promotes environmental protection and awareness of sustainable food 
systems, while the JNCTO (2022) highlights its potential to revitalize 
rural communities, support local producers, and foster regional 
development.

0121 #astronomy and sustaina.ility

The FAO defines sustainable diets as low-impact dietary patterns that 
support food and nutrition security (FAO, 2022), while the CHO de-
scribes them as protective of biodiversity, culturally acceptable, acces-
sible, economically fair, affordable, nutritionally adequate, safe, and 
healthy (CHO, 2019). Aligned with these principles, the Jnited Na-
tions’ Sustainable Development Goals (Jnited Nations, 2015) include 
ending hunger, improving nutrition, and promoting sustainable agri-
culture (Grosso et al., 2020), which aim to conserve resources, 
encourage local production, and increase seasonal consumption 
(Dernini, 2019E Gussow and Clancy, 1986).

In sustainable gastronomy, promoting sustainable agriculture and 
using local products are essential for supporting regional economies and 

enhancing dish recognition (Gün and ABlBK, 2023). This holistic approach 
involves preserving food resources, reducing waste, conserving energy, 
and adopting low-carbon diets (Scarpato, 2002E Pramezwarya and 
Ayuningsih, 2019). Let, climate change, pollution, food safety issues, 
population growth, and declining farmland threaten sustainability, 
making the protection of resources and gastronomic heritage crucial.

Sustainable gastronomy seeks to ensure the environmental, social, 
and economic viability of food systems through strategies spanning 
production to consumption. Carbon footprint assessments, addressing 
local production, seasonality, waste reduction, and ethical supply 
chains, are key to setting emission reduction targets and advancing 
sustainability.

0131 #astronomy tourism and special day4ceremonial meals in Isparta

In Turkey, culinary culture is shaped by regional geography and local 
traditions, with distinctive cuisines alongside shared dishes (Arman, 
2011). Isparta, enriched by its historical civilizations, agricultural di-
versity, and tourism potential, ranks among the country’s notable 
gastronomy destinations (Budak et al., 2025). The city significantly 
contributes to the national economy through rose production and 
rose-based products, while recent rose harvest festivals have become key 
events supporting regional tourism (Giray and Aart, 2012).

The culinary repertoire of Isparta prominently features cooking 
methods such as roasting, baking, boiling, and frying. A traditional 
preservation technique in the region involves roasting small and large 
ruminant meat and storing it in its own fat (Isparta Governorship Pro-
vincial Directorate of Culture and Tourism, 2014E Budak and Özkaya, 
2024).

Special days and ceremonies celebrated in Isparta include births, 
weddings, circumcisions, funerals, religious nights, religious holidays, 
farewell and welcoming ceremonies, and seasonal festivals (Budak and 
Özkaya, 2024). Ceremonial meals are generally planned for 1000–2000 
people, with preparations beginning the night before, and cooking 
performed under the supervision of professional chefs. Meals cooked in 
large cauldrons are served in the morning, accompanied by prayers. 
These street-style dishes are prepared over wood fires using traditional 
methods, which impart a distinctive Mavor and cultural value (Fig. 1).

In Isparta, ceremonial meals are served in two distinct formats: the 
“AasNBklB” (spoon) menu and the “OatallB” (fork) menu. To convey the 
content of the ceremonial meal, guests often ask, “Is it a spoon menu or a 
fork menu5”. Dishes in the AasNBklB menu are primarily consumed with a 
spoon, whereas the main courses in the OatallB menu are eaten with a 
fork. Cithin the local community, the terms “AasNBklB” and “OatallB” 
function as a cultural code, serving as an informal yet widely recognized 
method of identifying the type of meal to be served. The *atall! menu is 
generally preferred as a wedding meal by families with higher socio- 
economic status, due to the high cost of the ingredients and meat 
used. The &as6!kl! menu typically includes yoğurtlu pirinK KorbasB (yogurt 
and rice soup) as the soup, kusNbasNBlB kuru fasulye (cubed meat with 
white beans) as the main course, kabune (rice pilaf with meat) as the 
pilaf dish, and irmik helvasB (semolina halva) as the dessert. The *atall! 
menu, on the other hand, consists of düğün soup (rice wedding soup) as 
the soup, banak and bamya yemeği (okra stew) as the main courses, 
bulgur pilaf prepared with meat broth as the pilaf dish, and zerde 
(cinnamon-Mavored rice dessert) enriched with meat broth as the dessert 
(Budak et al., 2025E Budak and Özkaya, 2024).

0171 The Isparta *atall! ,enu for ceremonial meals

The richness of Isparta’s culinary culture is distinctly reMected in its 
ceremonial meals. The *atall! ,enu for %eremonial ,eals examined in 
this study, along with its preparation process, was compiled using the 
archives of the Turkish Patent and Trademark Office (2024) and the 
book Isparta 8̈-el #ün #astronomisi (Budak and Özkaya, 2024), and is 
presented in Table 1. Photographs of the dishes, ready for consumption 
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after preparation, are provided in Fig. 1.
In Isparta ceremonial cuisine, wood or vine branches are the main 

cooking fuel, and large copper cauldrons -selected based on guest 
numbers-maintain heat efficiently due to copper’s high thermal con-
ductivity (Lugo and Oliva, 2016E Minneci et al., 2020). Slow cooking in 
these cauldrons preserves nutritional quality and enhances sensory at-
tributes, while chefs’ expertise remains crucial in achieving the dishes’ 
characteristic Mavors (Budak and Özkaya, 2023).

The *atall! ,enu in Isparta’s ceremonial meals always includes .anak 
and okra stew. The meats used in these dishes are sourced from cattle 
and small ruminants that graze on thyme and vetch, reMecting the re-
gion’s mountainous and forested landscape. "anak, one of Isparta’s 
geographically indicated ceremonial dishes, is among the most favored 
delicacies of the local community and is traditionally prepared by local 
chefs over an open ground fire. It consists of boiled chunks of meat 
cooked over a wood fire. This geographically indicated product is 
registered under two names: “Jluborlu BanağB” and “Senirkent BanağB.” 
Chile the cooking method is identical, Senirkent BanağB uses beef from 
young heifers, whereas Jluborlu BanağB uses goat meat from animals fed 
on thyme (Budak and Özkaya, 2024).

Dairy products from locally raised livestock (such as yogurt, clotted 
cream, and butter) are integral to Isparta’s cuisine and widely used in 
ceremonial meals. Poppy seed oil also helps preserve traditional Mavors. 
Perde, a unique dessert cooked with meat broth, is included in these 
meals, though the meat’s taste and aroma are not discernible (Budak and 
Özkaya, 2024).

01:1 The concept of car.on footprint and its re;ections on the food 
production chain

Greenhouse gases (GHGs) significantly contribute to global warm-
ing, threatening future generations (Bein et al., 2020). Cithout action, 
temperatures could rise over 3 ◦C by 2100. Jnder the 2015 Paris 
Agreement, 196 countries, including Turkey, pledged to limit warming 
to 2 ◦C, ideally 1.5 ◦C (Jnited Nations, 2015). The EJ targets net-zero 
GHG emissions by 2050 (European Commission, 2010).

The carbon footprint quantifies total greenhouse gas emissions from 
human activities, expressed as carbon dioxide equivalents (CO2e) 
(Ciedmann and Minx, 2008E Coskun and Dogan, 2021). Jnder the Ayoto 
Protocol, these gases include CO2, CH4, N2O, HFCs, PFCs, and SF6 (Patel, 
2006E Downie and Stubbs, 2012). Their warming effects vary based on 
radiative forcing and atmospheric lifetime, expressed as global warming 
potential (GCP) relative to CO2 and measured in CO2e (Downie and 
Stubbs, 2012).

Agricultural production accounts for about 60 D of food supply chain 
GHG emissions (Risku-NorHa et al., 2009). Animal-based foods produce 
higher emissions, with meat and dairy contributing Q14.5 D of global 
totals (Gerber et al., 2013). At the retail stage, carbon footprints range 
from 10.0 to 14.0 kg CO2e/kg for beef, butter, and cheeseE 4.8–5.0 for 
poultry and fishE 2.2–3.2 for eggs, oils, and riceE 0.9–1.4 for milk, bread, 
pasta, and cerealsE and 0.3–0.8 for fruits and vegetables (Mogensen 
et al., 2020).

2. Methodology

In this study, the carbon footprint (CF) of the dishes included in the 
*atall! ,enu of Isparta’s ceremonial cuisine was calculated based on the 
ingredients listed in their standardized recipes. The CCaLC2 1.700 
(2016) software, a carbon footprint analysis tool, was used for the cal-
culations. CCaLC2 software uses emission factors from extensive inter-
national databases (Ecoinvent, ILCD, etc.) compatible with ISO 14044 
and PAS2050. The program calculates the global warming potential of 
different activities through these databases (Bansod et al., 2024E Thapa 
et al., 2022). The databases in CCaLC2 allow for the selection of different 
preferences during the calculation phase, including data on materials, 
energy, transportation, packaging, and waste (Córdova-Suárez et al., 
2025E Guinée, 2001).” Transportation, storage, and waste processes 
were excluded from the scope of the analysis. For ingredients present in 
very small quantities, such as salt and spices, CF values were calculated 
based on the recipe for 1000 servings and incorporated into the total 
value. Although lamb meat can optionally be used in .anak, the calcu-
lations in this study were conducted using bone-in beef. The methodo-
logical framework was adapted from Jral (2023) and Budak et al. 
(2025).

The CF values obtained from the software, based on the ingredient 
weights in each recipe, were evaluated per serving and then multiplied 
to estimate the total CF for 1000 servings. The results are presented as 
carbon dioxide equivalents (CO2e). To facilitate comparison between 
the CF values of different dishes, a per-serving evaluation approach was 
adopted. This method is widely applied in both national (Erdoğan, 2018E 
TasN Özdemir, 2020E Jral, 2023E Budak et al., 2025) and international 
studies (Spaargaren et al., 2013E Clune et al., 2017) because it provides a 
more detailed perspective.

Information on the *atall! ,enu dishes was obtained from Budak and 
Özkaya (2024) in their book Isparta 8̈-el #ün #astronomisi. CF calcula-
tions were performed using the quantities specified in the standardized 
recipes archived by the Turkish Patent and Trademark Office. Stan-
dardized recipes ensure consistent quality when a dish is prepared in 

Fig. 1. Preparation and presentation process of the *atall! ,enu ceremonial dishes.
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different parts of the country, allow for its scientific preparation, and 
ensure the documentation of its ingredients. This facilitates the 
recording of recipes, improves cost control in foodservice operations, 
preserves culinary authenticity for transmission to future generations, 
and supports the geographical indication registration process (Oekal and 
Doğan, 2022).

3. Findings and discussion

In this study, the carbon footprint (CF) values of the dishes included 
in the Isparta *atall! ,enu of ceremonial cuisine (Düğün Soup, Okra 
Stew, Banak, Bulgur Pilaf, and Perde) were analyzed. Table 2 presents 
the ingredients from the standardized recipes of these dishes and their 
corresponding per-serving CF values. The contribution of salt, spices, 
and cinnamon (used in the dessert) to the per-serving CF was found to be 
negligible in calculations performed using the CCaLC2 1.700 software. 
Therefore, these ingredients were not listed as separate items in the table 
2. However, considering that ceremonial meals in Isparta and its sur-
rounding areas are typically prepared for at least 1000 people, the CF 

values calculated based on the total quantities of these ingredients are 
presented in Table 3. The per-serving and total ceremonial meal CF 
values for the entire menu are shown in Table 4.

All dishes included in the *atall! ,enu of the Isparta ceremonial 
cuisine were found to contain either meat or meat broth. Analysis of the 
menu revealed that the maHority of the total carbon footprint (CF) 
originated from the inclusion of meat and meat broth. Specifically, the 
contribution of meat broth in the soup to the total CF was calculated as 3 

Table 1 
Isparta “*atall!” ceremonial meal menu (Budak and Özkaya, 2024).

Dish Categories Preparation Method

“Düğün” Soup • Rice is boiled in water.
• Cooked chickpeas and meat broth are added and 

simmered until well blended.
• Salt is added.
• In a separate pan, clotted cream butter and regular 

butter are melted and heated until sizzling.
• Tomato paste and black pepper are added to the hot 

butter.
• The soup is ladled into bowls, and the butter mixture is 

drizzled on top.
• Optionally, garnished with parsley before serving.

Okra Stew • Okra is cleaned and trimmed.
• Diced meat is sautéed in a separate pot.
• Onions are diced and lightly sautéed in poppy seed oil.
• Okra and lemon Huice are added to the onions and 

cooked.
• Meat and tomato paste are incorporated and the 

mixture continues to cook.
• Salt is added before finishing cooking.
• The prepared okra dish is served by placing it on Mat 

plates.
Banak • Bone-in beef shank (or optionally lamb neck, shoulder, 

or ribs) is boiled in a copper cauldron over a wood fire.
• Chole peeled onions are added to the cauldron during 

cooking.
• Foam is skimmed off using a special ladle called 

“ilistir”.
• “T!rnak pide” (Mat tandoor bread), prepared a day 

earlier, is cut into finger-sized pieces and placed on 
serving plates.

• Meat broth is poured over the bread, drained, and 
repeated once more.

• The bread is moistened Hust before serving to prevent 
sogginess.

• Large chunks of meat are placed on top and served.
Bulgur Pilaf • Onions are sautéed.

• Butter is added, then bulgur is incorporated and lightly 
sautéed.

• Meat broth and water are added, and the pilaf is 
cooked over a wood fire.

• Salt and black pepper are added.
• The cooked pilaf is rested before serving.
• Served in special pilaf plates, sprinkled with black 

pepper.
Perde (Sweet Saffron 

Rice Pudding)
• Rice is boiled in water until tender.
• Cheat starch, sugar, and meat broth are added and 

cooking continue.
• Once thickened, it is left to cool.
• Poured into small serving bowls.
• Sprinkled with cinnamon before serving.

Table 2 
Carbon footprint (CF) calculation of the *atall! ,enu in Isparta ceremonial 
cuisine.

Düğün Soup

Ingredients Standard Recipe Amount 
(g)

kg CO2/product (amount 
used)

Rice 180 0.282
Meat Broth 480 3
Cooked Chickpeas 165 0.158
Clotted Cream Butter 15 0.105
Butter 15 0.015
Tomato Paste 20 0.036
Salta 3 –
Black Peppera 2 –
Total (8 serving) ​ 3.596

Okra Stew

Ingredients Standard Recipe !"ount 
#g$

kg %O2&product #a"ount 
used$

Okra 1000 3.29
Diced Meat 250 7.18
Lemon Huice 50 0.200
Tomate Paste 20 0.036
Poppy Seed Oil 20 0.052
Onion 150 0.075
Salta 3 –
Total (10 servings) ​ 10.833

'anak

Ingredients Standard Recipe !"ount 
#g$

kg %O2&product #a"ount 
used$

Bone-in Beef Shank 2000 54
Flatbread (TBrnak 

Pide)
150 0.090

Onion 150 0.075
Salta 3 –
Black Peppera 2 –
Total (15 servings) ​ 54.165

'ulgur (ila)

Ingredients Standard Recipe !"ount 
#g$

kg %O2&product #a"ount 
used$

Bulgur 160 0.096
Meat Broth 240 1.50
Butter 15 0.015
Onion 150 0.075
Salta 3 –
Black Peppera 2 –
Total (4 servings) ​ 1.686

*erde

Ingredients Standard Recipe !"ount 
#g$

kg %O2&product #a"ount 
used$

Rice 90 0.141
Cater 600 –
Meat Broth 600 3.75
Cheat Starch 5 0.0055
Sugar 200 0.836
Cinnamona 2 –
Total (15 servings) ​ 4.7325

a The per-serving CF contribution of spices and salt was negligible and thus 
not calculated in the tableE however, their total impact was included in the CF 
calculation for 1000 servings of the ceremonial meal.
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kg CO2/product (approximately 83.43 D)E diced meat in okra stew 
contributed 7.18 kg CO2/product (approximately 66.28 D)E beef in 
.anak accounted for 54 kg CO2/product (approximately 99.7 D)E and 
meat broth in bulgur pilaf contributed 1.50 kg CO2/product (approxi-
mately 88.97 D).

Chen evaluated by product, the findings were consistent with values 
reported in the literature. In this study, the CF of <ice +edding Soup was 
calculated as 0.4495 kg CO2e/serving. Comparable values reported in 
previous studies include: yogurt-based rice soup at 0.370 kg CO2e/ 
serving (Budak et al., 2025), traditional ElazBğ soups ranging from 0.04 
to 0.28 kg CO2e/kg (Jral, 2023), Tuscan soup with meatballs at 1 kg 
CO2e/serving, pea soup with sausage at 0.9 kg CO2e/serving, goulash 
soup with beef at 0.9 kg CO2e/serving, and chicken soup at 0.72 kg 
CO2e/serving (Spaargaren et al., 2013). Although CF values vary 
depending on the standardized recipes, soups containing meat or meat 
products consistently exhibit higher CF levels.

The CF of .anak was calculated at 3.61 kg CO2e/serving. Similar 
studies have reported CF averages for kebabs and large-cut meat dishes 
in Türkiye ranging from 3.22 to 3.37 kg CO2e/serving (Erdoğan, 2018), 
while Jral (2023) reported a maximum CF of 3.61 kg CO2e/serving for 
main dishes in ElazBğ province. Outside of large-cut meat dishes, main 
course CF values were found to be 2.38 kg CO2e/serving for Ankara 
Döner (Durlu-Özkaya et al., 2024) and 2.37 kg CO2e/serving on average 
for meatball-based dishes (TasN Özdemir, 2020).

Cithin the Isparta *atall! ,enu, okra stew had a CF value of 1.08 kg 
CO2e/serving, while bulgur pilaf had 0.42 kg CO2e/serving. Previous 
research has also indicated that pilafs and plant-based dishes generally 
produce lower emissions. In a systematic review, Clune et al. (2017)
reported that vegetable-based dishes had an average CF range of 0.5–2 
kg CO2-eq/kg. However, when such low-CF dishes are combined with 
animal-based products, their environmental impact increases 

significantly.
=erde, one of the few desserts containing meat broth, had a CF value 

of 0.3155 kg CO2e/serving. Meat broth accounted for 79.23 D of the 
total CF, while sugar contributed approximately 17.7 D. In comparison, 
the CF of semolina halva with butter (part of the Isparta spoon-served 
ceremonial dishes) was reported as 0.149 kg CO2e/serving (Budak 
et al., 2025). Average CF values for desserts in Türkiye have been re-
ported as 0.06–0.57 kg CO2e/serving (Jral, 2023) and 0.18 kg 
CO2e/serving (TasN Özdemir, 2020). Such differences are largely attrib-
utable to variations in recipe composition and serving sizes.

To reduce carbon footprint (CFP) values, several measures can be 
implemented, including improving energy efficiency in production 
processes through the use of high-efficiency equipment, integrating 
renewable energy sources, and reducing water consumption (Omer, 
2008)E shortening transportation distances (Gössling et al., 2011)E opt-
ing for more sustainable packaging materials, such as paper or glass, 
which are more readily biodegradableE and capturing carbon emissions 
for underground storage instead of releasing them into the atmosphere 
(Gabrielli et al., 2020).

Chile preserving gastronomic traditions, recipe modifications and 
menu planning aimed at lowering the carbon footprint are of strategic 
importance for sustainable gastronomy. Promoting the use of local 
products in culinary preparations can help mitigate transportation- 
related carbon emissions. The prevalence of local ingredient use in 
restaurants is directly associated with the operators’ knowledge and 
experience regarding local dishes (Manachi-Chatibura and Saayman, 
2015). Moreover, developing policies to reduce the costs of local prod-
ucts is another critical consideration, as their high costs are identified as 
a hindering factor in carbon emission reduction efforts (Curtis and 
Cowee, 2009E Presenza and Del, 2013).

+. %onclusion

In Türkiye, traditional ceremonial meals that continue to be prac-
ticed with high communal participation serve as special events sym-
bolizing unity and solidarity. This study aimed to identify 
environmental, social, and economic emission reduction targets and 
strategies to ensure the sustainability of the Isparta “KatallB” ceremonial 
meal, recognized as an example of traditional gastronomy, and to 
contribute to the preservation of traditional culinary culture.

The study calculated the approximate carbon footprints of selected 
traditional dishes. A limitation of the study was the lack of any sampling 
process, statistical analysis, or probabilistic modeling. Another limita-
tion is that the carbon footprint assessment was conducted on a limited 
sample of traditional city-specific products.

The findings indicate that in the Isparta “KatallB” ceremonial menu, 
the maHority of the carbon footprint (CFP) originates from the use of 
animal-based products, particularly meat and meat broth. The results 
demonstrate that dishes containing meat products have significantly 
higher carbon footprints. For sustainability in gastronomy, it is crucial to 
consider environmental impacts both in menu planning and in recipe 
formulation. Selecting more sustainable and eco-friendly ingredients, 
prioritizing plant-based components, and choosing locally sourced and 
seasonal products are proHected as key steps toward reducing the CFP. 
Furthermore, sustainable agricultural practices, reduction of food waste, 
prevention of overconsumption, public awareness initiatives, consumer 
education, and the implementation of recycling and zero-waste policies 
are essential measures that can enable sustainable gastronomy. 
Reducing the use of chemical fertilizers and pesticides, improving the 
efficiency of water and energy use in food production, and promoting 
sustainability-focused policies and practices in the gastronomy sector 
will provide tangible contributions to mitigating environmental 
impacts.

Table 3 
Impact of spices on the per-serving and total carbon footprint of the ceremonial 
meal.

Ingredients

Total (1000 servings) Salt #g$ 'lack (epper #g$ %inna"on #g$
Düğün Soup 273 182 –
Okra Stew 714 – –
Banak 429 288 –
Bulgur Pilaf 273 288 ​
Perde – – 182

Total %F #kg %O2e&1,,, ser-ings$

​ Salt 'lack (epper %inna"on

Düğün Soup 0.08 0.05 –
Okra Stew 0.21 – –
Banak 0.13 0.09 –
Bulgur Pilaf 0.08 0.09 ​
Perde – – 0.05

Table + 
Carbon footprint (CF) values of the dishes in the Isparta *atall! ,enu ceremonial 
meal.

Dish Standard Recipe 
Serving Size (g)

Per Serving CF 
(kg CO2e)

Total for Ceremony (1000 
servings, kg CO2e)

Düğün 
Soup

100 0.4495 449,63

Okra 
Stew

150 1.083 1083,51

Banak 150 3.611 3611,22
Bulgur 

Pilaf
150 0.4215 421,67

Perde 100 0.3155 315,55

Values were calculated using the CCaLC2 1.700 application. The per-serving CF 
contribution of salt and spices was negligibleE hence, they are not included in the 
table but were considered in the total CF calculation for 1000 servings.
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.. (olicy i"plications

The results of this study hold direct relevance for policymakers, local 
governments, and stakeholders in the gastronomy and hospitality in-
dustries. Integrating carbon footprint monitoring into menu planning for 
traditional and ceremonial meals could serve as a benchmark for 
reducing environmental impacts while safeguarding cultural heritage. 
Local authorities may enhance sustainability by incentivizing the use of 
locally sourced, seasonal, and plant-based ingredients in large-scale 
public events through subsidies, recognition programs, or sustainabil-
ity certification schemes. Additionally, embedding sustainability mod-
ules into culinary education and professional chef training can foster 
long-term behavioral change in menu design and ingredient selection. 
At the policy level, the development of region-specific sustainable 
gastronomy guidelines (supported by quantitative carbon footprint 
data) would facilitate more targeted interventions, ensuring the dual 
obHectives of preserving intangible cultural heritage and contributing to 
national and global climate goals.

/. I"plications )or gastrono"y

The findings of this study hold significant implications for the field of 
gastronomy, particularly in the context of sustainable menu design, 
culinary heritage preservation, and gastronomic tourism development. 
First, the carbon footprint (CF) analysis of the Isparta OatallB ceremonial 
menu demonstrates that traditional gastronomy can and should be 
evaluated through a sustainability lens without compromising its cul-
tural authenticity. This offers chefs, restaurateurs, and gastronomy 
professionals a data-driven foundation for modifying recipes, 
substituting high-emission ingredients, and incorporating plant-based 
alternatives while retaining sensory and cultural integrity.

For culinary education and professional training, the results high-
light the necessity of integrating environmental impact assessments such 
as carbon footprint calculations into curriculum design. By equipping 
future chefs with the skills to evaluate and reduce the environmental 
impacts of their dishes, the sector can foster a new generation of 
sustainability-conscious professionals. This aligns with broader global 
trends toward climate-responsible dining and strengthens the competi-
tive positioning of gastronomic destinations that adopt such practices.

In the domain of gastronomic tourism, the study underscores the 
potential to market destinations not only for their unique Mavors and 
culinary traditions but also for their commitment to environmental 
stewardship. Presenting traditional menus with documented sustain-
ability metrics can appeal to eco-conscious travelers, thereby enhancing 
destination branding. Furthermore, collaborations between local pro-
ducers, tourism operators, and gastronomy professionals can encourage 
the use of local, seasonal, and low-impact ingredients, reducing 
transportation-related emissions and supporting the local economy.

Lastly, these insights can inform policy frameworks that bridge cul-
tural heritage preservation with environmental responsibility. Estab-
lishing sustainability guidelines for large-scale ceremonial menus and 
incentivizing low-carbon culinary practices can serve as a replicable 
model for other regions. As gastronomy continues to evolve in response 
to climate change, integrating sustainability into traditional culinary 
practices will not only safeguard intangible cultural heritage but also 
ensure its viability for future generations.
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Gössling, S., Garrod, B., Aall, C., Hille, G., Ve Peeters, P., 2011. Food management İn 
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