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Abstract

Food Culture refers to the attitudes,
beliefs, and behaviours that are
associated with the methods and
procedures used for preparation,
consumption, and serving food. Food,
culture and development are
inextricably intertwined and mutually
inclusive. The aim of this study was to
assess the influences and relationships
of food culture with sustainable
development and vice versa in the
three agroecological regions (Gasa,
Punakha and Wangdue) of Bhutan.
Household-level data were collected
using the survey method from 360
randomly selected households. The
sample was stratified proportionately
into 120 households in three
agroecological zones and pretested
semi-structured questionnaire was
administered. Spearman’s correlation
evaluated the relationship between
food culture and sustainable
development and the Kruskal Wallis
test ascertained their associations in
the three Dzongkhag. The analysis
showed statistically significant
relationships. Food culture showed a
positive influence on sustainable
development. Gasa was the most
sustainably developed Dzongkhag with
the most vibrant food culture. The
study suggested that government, Civil
Society Organisations (CSOs) and
community members themselves
document and organise food festivals
to celebrate food culture for
sustainable development.
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Background

Food culture is influenced by various factors and motives such as type and
quantity of food and when it is consumed as well as how people obtain, store,
use, and discard food. Food culture also involves learned behaviours, customs,
etiquette, and eating-related problems (Levi-Strauss, 1976). Bhutan is popular
for its unique culture and traditional food. However, due to development and
changing lifestyles many Bhutanese are increasingly prefer culinary offerings of
other cultuers. In this food cultural shift, there is potential of preserving and
promoting Bhutan’s authentic local and natural food culture and heritage
(ICIIMOD, 2020). Different geographical locations are differently influenced and
affected by food culture and influencing development or reciprocal. The culture
of food in Bhutan is predominantly influenced by the landscape as in all cases.
The food culture in Bhutan is affected by neighbouring countries like China and
India. Most Bhutanese prefer to take spicy food, especially chillies and cheese,
the most widely used spices in Bhutanese cuisine (Food Culture of Bhutan,
2016).

The study is carried out in the three ecological zones of western Bhutan. Gasa
in the alpine zone with an elevation above 3600 m, Wangdue Phodrang in the
cool-temperate zone from 2600 m to 3600 m, and Punakha in the dry sub-tropical
zone at an elevation of 1200 m to 1800 m (Rai et al., 2020). This study assesses
the influences and relationships of food culture with sustainable development in
the three agroecological regions (Gasa, Punakha and Wangdue) of Bhutan.

Development in Bhutan in the context of agriculture or food is at a steady pace.
Even as an is an agrarian country, Bhutan imports 50% of the food. Further, 27%
of the households cannot meet their nutrient needs (WFP, Bhutan, 2022). Bhutan
faces significant challenges of food production. Only 18% of arable wetlands and
61% of dryland are irrigated. On agricultural inputs, 95% of all farm holdings use
organic fertilizers, 25% use chemical fertilizers and about 9% of farm holdings
use pesticides (FAO et al., 2021) . Development towards farm mechanization is
severely limited by steep landscapes and the small size of landholdings.
Development activities in the context of promoting food culture is challenging.
Laya in Gasa dzongkhag in an alpine region is 30 km away from the road point
has unique food culture despite limited developmental infrastructure. Gangtey
and Phobji in Wangdue Phodrang is prone to wild animals’ attacks on crops and
livestock, and poor market for cash crop (potato). Some developmental activities
like homestays are emerging livelihoods in the valley. Therefore, there is
influence of tourism on food culture. Punakha experiences water scarcity. Young
children are also influenced by junk food leading to swift decline of food culture.
All these challenges hinder food culture and development.

The study analyzes if food cultures are differently affected by developmental
activities in the regions of Gasa, Punakha and Wangdue Phodrang. The
comparisons will see relationships from the perspectives of magnitude and
direction as well as impact of developmental activities on food culture in these
three regions. The study also recommends measures to address the challenges
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experienced. Bhutan has the potential to develop sustainably with the promotion
of diverse food culture of the past and of the present. The gap in losing old and
sustainable food culture needs to be narrowed vis-a-vis sustainable development
in an agrarian Bhutan.

This work will establish the relationships between the parameters which will
facilitate making informed decision preservation and promotion of food cultures
of Bhutan. The research seeks to explore the potential consequences and
benefits of development on local food culture of the past and of the present and
to see how they are antagonistic or synergistic to each other. This study inquires
on the impact of developmental activities on promotion and preservation of food
culture in different agro-ecological zones, and identifies specific development
related challenges. Further, it will recommend strategies and adaptations to be
developed to promote pro-food culture and sustainable development. The goal
is to find a way forward for development that is in synergy with food culture which
promotes socio-economic well-being in the region and in Bhutan at large.

This work is presented in a logical manner using the major variables of study.
Socio demographic profile of respondents are collected and computed for the
readers’ understanding of respondents. Major food traditions and cultures of past
10 years, present emerging food cultures, and the trend of sustainable
development in the region are captured. Different food habits and food cultures
are collected from all three regions and compared within the regions. Sustainable
development is the overarching phenomenon compared across the parameters.

Methods

Research Design

The study adopted a cross-sectional quantitative research design for
comparison and establishing relationships. Cross-sectional research design in
the three agroecological zones enabled to collect data from a single point in time
from a wide range of respondents with a wide range of variables considered. All
the food cultures practiced in the past 10 years and practiced today are
recorded. Developmental activities from the past ten years till today are
recorded. It is suitable to establish relationships and for comparison through
analysis of associations in sustainable development with food culture in different
agroecological zones (Kesmodel, 2018). The quantitative approach of collecting
data using semi structured questionnaire was adopted. Data was collected from
surveying any one member from the household using a semi-structured
questionnaire to make sure randomness as well as inclusiveness of the
respondents from within the household of the study site. The study provided a
snapshot of the present food culture status in the three districts of Gasa,
Wangdue Phodrang and Punakha based on the data collected in November
2022 to February 2023. This study adopted similar study approach where the
use of three ecological zones were taken in the similar land scape study of food
and development in mountainous region of Nepal (Pokhrel, 2016).
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Study Area

The study site is divided into three agro-ecological zones (Rai et al., 2020). Gasa
falls into Alpine zone with above 3600 meters above sea level. Wangdue
Phodrang is under cool-temperate zone at 2600 to 3600 meters. The lowest
agro-ecological zone (Punakha) is dry sub-tropical zone within 1200 to 1800
meters. Since the study was to observe the diversity of food and food habits in
these different ecological zones, the zoning provided a convenient way to
compare them with each other. As shown in the figure 1, the study collected data
from three zones of alpine, cool temperate and dry sub-tropical zones from three
dzongkhag of Gasa, Wangdue Phodrang and Punakha respectively. Gasa
dzongkhag had one Sub District which is Laya with four villages, namely
Chongro, Lungo, Nelu and Pazi. Wangdue Phodrang dzongkhag had two sub
districts, namely Gangtey with Gogona and Kumbu villages and Phobiji with
Gangphel and Drangha. Similarly, Punakha District had two sub districts, namely
Kabisa with Angona-Zabisa and Petari villages and Dzomi with Gubji-Tsekha
and Tana-Uesa villages.

Development status of these three zones are different in terms of rural or urban
setting. Laya in Gasa is far away in remote setting with walk distance of 30 km
from the end of vehicle road. In Wangdue Phodrang dzongkhag, Gangtay and
Phobji sub-districts are semi-rural communities and connected with narrow and
unstable farm roads. Punakha dzongkhag with Dzomi and Kabisa sub-districts
are next to National highway with urban town within 5 km.

Figure 1
Study area (three ecological zones)

N
Study sites - Five Gewogs Legend
(Laya, Kabjisa, Dzomi, Gangte and Phobji)
l Study Sites w E
‘ Bhutan (jcwogs? s

Bhutan Gewogs

Sample Size
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The target population was instrumental in order to have a scope and coverage
of the study. Since the aim of the study was to determine household level of food
diversity and food habit, household was the unit of parameter and of statistics. A
respondent had to be a member of household, from the farming community,
staying in the village, and a practicing farmer. The initial list of 1822 was provided
by the five Gups (the heads of the local government). However, some
households without members staying in the village had to be excluded. After
subtracting 21 households without members doing farming, the final list had 1801
households.

To determine the minimum sample size, Cochran’s formula was used (Cochran,
1997). For the desired level of precision, desired confidence level, and estimated
proportion of attribute present in the population, the Cochran’s formula helped
to calculate an ideal sample size. With relatively large population as in this case,
Cochran’s formula is considered appropriate. The formula is shown in the
equation 1 as follows:
nn= Z2*P*Q
E2 (Equation 1)

Where: Z = confidence level of 95% (1.96)
E = margin of error (0.05)
P = proportion of the population (0.5)
Q=1-p(0.5)
n,= Cochran’s sample size recommendation
Fitting the above information in Equation 1, the minimum required sample
size was 385 households of farmers. However, Cochran’s formula can be
adjusted for a smaller population, as shown in Equation 2.
No
n= 1+ (no—1) (Equation 2)
N

Where: N = population size (1801 households)
n = adjusted sample size

Considering the target population of 1801 households, the minimum adjusted
sample size was calculated as 360 farmers. Under each stratum (agroecological
zone) 120 households are to be taken. Therefore, actual data collected from the
field was from 360 households: 120 households each from Gasa, Wangdue
Phodrang and Punakha Dzongkhag. The results presented in this study are
based on the analyses of data collected from 360 farmers.

Sampling Technique

The detailed sampling procedure of sampling is illustrated in Table 1. Three
districts were purposely selected to ensure the three ecological zones. Dividing
the total 360 households into three ecological zones, each district/zone gets 120
households.
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In the second stage, minimum one Gewog (sub district) in each selected district
were chosen. The selection of two gewogs was also purposive, based on the
elevation of the ecological zones. This study covered a total of 12 villages under
five sub-districts of three districts. The procedure of having a proportionate
sample from each village is given in the Table 1.

Table1

Sampling Procedure

Number of households

# Screening Procedure
respondents
1 Initial list of_populat/on from the three 1822 households
agroecological zones
2 Exclusion of non-farming households 1801 households
3 Three districts stratification 120*3 = 360 households
4 Five sub-districts stratification (120*1 + 60*4) = 360 households
5 12 VI.II_age.s (four villages from each district) 30*12 = 360 households
Stratification

In the final stage, stratified sampling was employed. The selection of household
was completely randomized (Batanero & Batanero, 2016). The random function
in Microsoft Excel 2019 “=RANDBETWEEN()” has been a handy tool to get the
sample households when they were listed in serial number of alphabetic order of
the names of head of household. The household list of the 12 villages each time
was put into serial number before random number were generated. Every village
gets an equal share of 30 (8.33%) households. Stratified sample is shown in the
Table 2.

Table 2
Stratified random sampling (number; % in parenthesis)
Dzongkhag n (%) Gewog n (%) Chiwog n (%)
Lungo 30 (8.33)
120 Pazhi 30 (8.33)
Gasa 120 (33.33 Laya
(33.33)  Lay (3333)  Naylu 30 (8.33)
Chongro 30 (8.33)
Gogona 30 (8.33)
Gangtey 60 (16.66) Jangchu-
Wangdue Phodrang 120 (33.33) Kumbu 30 (8.33)
Phobji 60 (16.66) Drangha  30(8.33)
Gangphel 30 (8.33)
Petari 30 (8.33)
Kabijisa 60 (16.66) Angona-
Punakha 120 (33.33) Zabesa 30 (8.33)
Gubiji-
Dzome 60 (16.66) Tseyka 30 (8.33)

Tana-Uesa 30 (8.33)
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Survey Questionnaire

Designer solutions of Computer Assisted Personal Interviews (CAPI) as an
open-sourced material from World Bank Groups was used to administer survey
questionnaire in the study (Handbook, 2020). The same survey method was
adopted by Swindale & Bilinsky, (2006) in measuring food household dietary
diversity index in USA and in investigating multiple households water sources in
(MacDonald et al., 2016). This study adopted the semi-structured questionnaire
consisting of closed and open-ended questions. The semi-structured
qguestionnaire allowed to capture additional information that arose during data
collection and to be used in validating the quantitative data. There are four
sections in the questionnaire. Section one collected data on the demographic
profiles of the household. Section two collected food diversity information,
including types of food grown, area of food grown, and food groups consumed
in the last 24 hours. Section three consisted food habits and food culture related
questions and section four captured climate change as broad variable.

Data Analysis

Preliminary data from the field were downloaded from survey solutions of CAPI
and checked in detail for any missing, incomplete, or inconsistent responses. In
case of any problematic response, the data was rectified via phone calls. The
responses were incorporated in the data set, cleaned and coded in the Microsoft
Excel spreadsheet version 2019 as exercise of data management. The cleaned
data set was then imported to IBM SPSS Version 25 for further analysis. Data
were analyzed descriptively using mean, standard deviations, frequency, and
percentage in the first section. Results were mostly presented in tables, graphs
and radars. For inferential purpose, data were tested for normality. The variables
to be tested were non parametric. Therefore, Spearman’s Correlation and
Kruskal Wallis tests were administered to see the relationships and association.
With three ecological zones having two groups of variables, Spearman
correlation and Kruskal Wallis tests were conducted using variables as food
culture and development perceptions.

Results and Discussion
Socio Demographic Profile

The socio demographic profile of respondents is presented in Table 3. Gender
as men and women, age group, family size, marital status, and education levels
are computed.
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Table 3

Profiles of the survey respondents from the three agroecological zones
(number; % in parenthesis).

Characteristics Gasa-n (%) Ph::;?:r?:-l:me(% ) Pun(ao}:;'l a-n Total-n (%)
Gender

Male 51 (42.50) 56 (46.66) 32 (26.67) 139 (38.61)
Female 69 (57.50) 64 (53.33) 88 (73.33) 221 (61.38)
Age

<45 years 72 (60.00) 65 (54.16) 78 (65.00) 215 (59.24)
> 45 years 48 (40.00) 55 (45.83) 42 (35.00) 145 (40.76)
Marital Status

Married 91 (75.83) 95 (79.16) 94 (78.33) 280 (77.99)
Unmarried 15 (12.50) 9 (7.50) 9 (7.50) 33 (8.97)
Divorced 5(4.17) 5(4.16) 14 (11.65) 24 (6.52)
Widowed 9 (7.50) 10 (8.33) 3 (2.50) 23 (6.25)
Separated 0 (0.00) 1(0.88) 0 (0.00) 1(0.27)
Family Size

<4 members 39 (32.50) 31 (25.83) 41 (34.17) 111 (30.83)
> 4 members 81 (67.50) 89 (74.16) 79 (65.83) 249 (69.16)
Education

Literate 53 (44.17) 61 (50.83) 56 (46.67) 170 (47.22)
llliterate 67 (55.83) 59 (49.16) 64 (53.33) 194 (52.77)
Total 120 (100) 120 (100) 120 (100) 360 (100)

61.38% of the respondents were women and 38.61% were men from 360
respondents. Gasa had 57.50% women and 42.50% men, Punakha had 73.33%
women and 26.67% men and Wangdue Phodrang had 53.33% of women and
46.66% of men. Men work in the fields and women take care of the household
chores. The probability to have women respondents was high. According to
National Statistics Bureau population ratio in 2017 was 109.74 men, which says
there were about 110 males for every 100 females in the population of Bhutan
(Yearbook, 2022). However, it is the women folks, especially in rural farming
population, who stay at the homes so that the men can go to the field to work.
Similar findings was shown in a study of Nepalese farmers coping with food
insecurity where household structure like gender composition and age structure
are decisive factors for food security in rural settings (Adhikari, 2015).

Age of working population is critical especially in culture and development more
so in rural development. With categorizing median age of the respondents at 45
years, all regions showed higher population below 45 years old with average of
< 45 years (59.24%) and > 45 years (40.76%). Overall, there are more
respondents in the category of 31 to 45 years. Age group of 46 to 60 years had
constant number across the three Dzongkhags (Gasa 24, Punakha 25 and
Wangdue 26 respondents), while least respondents were from age group above
60 years. The respondents of the study fit in the economically productive age
group, or prime age for farming. Population between 31 to 45 years fall in the
median of working population and are those farmers who can do most of the
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farming activities as they are in their prime age to do physical work. The size of
the family indicates number of members staying in the household and
participating in farming (Ding & Kinnucan, 2011). The family size was
categorized into two groups with < 4 (30.83%) members and > 4 (69.16%)
members. For the food culture and development, the size of the family is
adequate in the study. According to the population and housing census of Bhutan
2017, the average family size of the households in Bhutan, as per the Population
and Housing Census of Bhutan (PHCB) 2017, was 3.9 members (Yearbook,
2022). The national level of family size closely matched with the respondents
from this study. It was shown in the study of Ding & Kinnucan, (2011) that large
family size of five to eight members showed negative food security. So more the
merrier do not hold water in the study as well as other studies.

On education front, 47.22% of the population were literate with any form of
education (primary, non-formal, secondary, or tertiary levels) and 52.77% of the
respondents were without any form of education. With more than half of
respondents were illiterate, food culture promotion may be affected. However, it
was found in a study in China by Xu et al. (2023) that financial literacy is
significantly related to farmers’ income and development and culture.

Food Culture

Taking the three domains (social, environmental, and economic) of sustainable
development, relating to food culture, a question was asked as to what dimension
of development will promote food culture. Economic dimension (38%) is the
most detrimental dimension as compared to environmental (30%) and social
dimension (32%) for food culture promotion as shown in Table 5.

Figure 2

Developmental domains that determine food culture

= Economic domain = Environmental domain Social domain
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Food culture is important to respondents but it is at economic cost. Respondents
said if only there is money other two dimensions will fall in place. However, the
other two dimensions closely follow, like people going vegetarian on environment
front and Aooley (food festival) in Gasa, depicting social domain, still practiced
which was there since 1650s. In the paper on transparency of the meat chain in
the light of food culture and history by Hoogland et al. (2005) meat preference
value was universal. On sustainable consumption of meat products, people
sensitive to animal welfare increased in avoiding to buy meat or by preferring
organic meat indicating social domain been more influential than economic
domain.

When the respondents were asked on the reasons for exchanging or bartering
of food with their neighbours, 36% of the respondents were saying that they have
been doing it as a culture that they have been following of sharing and eating
with friends and neighbors.

Figure 3
Reasons for barter/exchange of food with their neighbours.

No market to sell
8%

To avoid spoilage

To help needy ones
28%

m | don't barter food ® No market to sell B To avoid spoilage
To help needy ones M As food culture we follow

Table 4 below depicts percentage of people choosing reasons for food barter
culture in the three Dzongkhag. Gasa with 75.83% and Punakha with 56.67% of
respondents rate the highest percentage who choose to barter culture of food
with neighbours due to the age-old tradition that they have been following. On
the other hand, Wangdue Phodrang respondents rated highest of 51.67%
exchanging food to help the needy neighbour.
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Table 4
Reasons for exchanging or bartering food with friends and neighbours.

Wangdue Phodrang

Reasons Gasa (%) (%) Punakha (%)
| don't barter food 7.50 13.33 5.83
As no market to sell 14.17 10.83 14.17
To avoid spoilage 26.67 47.50 30.83
To help needy ones 43.33 51.67 37.50

As food culture we have

) 75.83 37.50 56.67
been following

In order to identify the appropriate need(s) of intervention on sustainable
development of food culture the respondents were prompted and the responds
indicated that the local food festivals at all local to district levels need to be
promoted as shown in Table 5. Measures to promote the development of food
culture.

Table 5

Measures to promote the development of food culture

Measures Frequency (%)

Band import of junk food 119 (33.16)

Promote cultivation of local food (dru-na-gu) 155 (43.06)

Introduce food festival in Gewogs and Dzongkhags 54 (15.00)

Do nothing 32 (8.9)

Total 360 (100)
Table 6

Relationship of food culture with sustainable Development (Spearman’s
Correlation)

Sustainable
Food Culture Development
Spearman's  Food Correlation
rho Culture Coefficient 1 134**
Sig. (2-tailed) . 0.01
N 360 360

** Correlation is significant at the 0.01 level (2-tailed).

Spearman’s rank correlation was computed to assess the relationship between
food culture and sustainable development. There was a positive correlation
between the two variables, r(358) = .13, p = .01. Food culture shows statistically
significant relationships to sustainable development. With increase in food
culture, there is increase in sustainable development. That further ascertains
that sustainable development in the regions will promote food culture and
tradition. It, therefore, confirms that development of food culture is viewed as
sustainable development by the Bhutanese community.
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Communities with limited modern infrastructure, considered as lesser developed,
especially highlanders without road access, are having poorer understanding of
food habit. Laya people living as pastoralists have food cultural events like
Awooley and Bumkor practiced annually which is declining as indicated by key
informant from the community. In a study on social and cultural implications of
food culture for better health by Cassel & Ch. (n.d.) recommended that one
should have knowledge of the people's beliefs, attitudes, and behavior before
attempting to introduce any new innovation. In 1960s, eggs were not fed to
African women because they tend to be licentious. Further, it was uneconomical
to eat an egg that would later hatch and become a chicken so egg eating culture
was regarded as a sign of greed. Similarly, milk was forbidden to married women
if the milking cow was not gifted by her parents when she is married. In this study,
Key informant from Gasa stated that, the culture of eating Tezey (locally made
wheat flour cake) is in verge of extinction for people think rice is superior to Tezay
and people feel Tezay is a poor man’s food. Key informant said that if Tezay was
the breakfast, the whole day they could work without feeling hungry (Tshogpa,
Tokor Laya, January 2023). Nutritionally also wheat is said to be better than rice
in many aspects.

Table 6
Kruskal-Wallis test for finding the association (mean rank table)
Test Variable Dzongkhag (Grouping Variable) N Mean Rank
Food Culture Gasa 120 206.52
Wangdue Phodrang 120 163.55
Punakha 120 171.43
Sustainable Gasa 120 174.50
Development Wangdue Phodrang 120 133.50
Punakha 120 183.50
Total 360
Table 7

Test Statistics showing Kruskal-Wallis H, degree of freedom and significance
Test Statistics®P

Sustainable
Food Culture Development
Kruskal-Wallis H 15.991 4.995
df 2 2
Asymp. Sig. 0.000 0.032

a. Kruskal Wallis Test
b. Grouping Variable: Dzongkhag

The Kruskal Wallis test or one-way ANOVA on ranks for median as the measure
of central tendency for the non-parametric data has been administered by
comparing three independent groups as the three Dzongkhag of Gasa, Wangdue
Phodrang and Punakha. A Kruskal-Wallis H test showed that there was a
statistically significant difference in food culture score between the different
agroecological zones, H=15.99, p = 0.00, with a mean rank Food Culture score
of 206.52 for Gasa, 163.55 for Wangdue Phodrang and 171.43 for Punakha. A
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Kruskal-Wallis H test showed that there was a statistically significant difference
in Sustainable Development score between the different agroecological zones,
H = 4.99, p = 0.03, with a mean rank food culture score of 174.50 for Gasa,
183.50 for Wangdue Phodrang and 183.50 for Punakha. Since the p-value is
less than the significance level (0.05), the null hypothesis is rejected and
conclude that not all the population medians are equal with difference in the
mean ranks. Therefore, statistically significant difference exists in the three
districts (Dzongkhags) namely Gasa (alpine zone), Wangdue Phodrang (cool
temperate zone) and Punakha (dry sub-tropical zone) with food culture and
sustainable development.

Conclusion and recommendations

The key conclusion of this study is that development of food culture is the way
towards sustainable development of rural community. Road electricity, health
and sanitation are some basics that are part of sustainable development.
Economic development and basic infrastructure and facilities will promote food
culture. A rich food culture is an indication of sustainable development. There is
difference in food culture development in the three ecological zones as shown in
the statistical tests.

The study recommends for sustainable development of food culture through
frequent food festivals by the government, CSOs, local governments and
community. Programmes, mainly competition, should be initiated to enable
farmers to showcase food cultures. Preserving traditional food culture like Aoolay
and Bumkor from Gasa is a sustainable approach towards development.
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