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Editorial
In the spring of 2020, our world got turned on its head

Dr. George Horváth, PhD, is a Senior Lecturer and researcher at the Budapest University of Technology and Economics, Faculty
of Economics and Social Sciences, Department of Environmental Economics. His research focuses on grassroots initiatives of
local communities for sustainable development.

This statement has been thrown around so much we
seem to have lost grasp of the severity. We began to
adjust to leading a new way of life, unimaginable even
months before. We were picking up new knowledge
and adopting new skills to cope with the emerging
challenges. We even had to learn a Corona-newspeak,
including “lockdown” and “essential workers”.
The latter is generally understood to be shorthand for
those medical professionals who push their human
boundaries every day to save patients’ lives: doctors,
nurses, ambulance staff, and so on. Without wanting to fail to acknowledge the dedication, effort and
sacrifices of these genuine heroes, I must add that
perhaps there is an entire flood of essential workers,
without whom our life could simply not go on: those
who produce the food we put on our tables (1).
The restrictions and lockdowns began to be rolled
UniKassel & VDW, Germany-May 2021

out by governments, so entire sectors of the economy ground to a near halt (2, 3, 4). Quite perilously, this
did include parts of the food chain as well (5). Disruptions of varying severity were present in every link of
the chain, from production to processing, logistics,
distribution and sales. In quick succession, sudden
shortages and rapid oversupplies seemed to follow,
and end-consumer prices of many products remain
elevated to this day.
The past year offered plenty of opportunities to think
about how the food that we eat every day comes to
be. (After all, there was no shortage of free hours to
spend contemplating the major and minor things
in life, certainly during a lockdown.) Some - those
who had access to them - took to their gardens and
allotments to keep themselves busy and healthy (6,
7, 8) in more ways than just keeping active. Growing
and making their own food was a new experience
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to many (9). Hopefully, an experience that has made
them appreciate the efforts of those invisible millions
across the planet who make each meal possible. Furthermore, it has also hopefully brought home the
message to many about the incredible human efforts
and natural resources wasted with each item of food
that never makes it to the consumer’s plate.

com/article/10.1007/s10272-021-0948-y

As expected, in the not-so-distant future, things will
be normal again. That normal will be undoubtedly
different to the pre-pandemic era, and that is quite
possibly a good thing too. Perhaps we can hope that
consumers will be more conscious about how their
food is made: how much labour and natural resources go into each meal that we consume. Perhaps that
consciousness shall give rise to a reduction in food
unnecessarily wasted. The possibility that reducing
food waste shall reduce the exploitative and unsustainable practices that are currently endemic in the
food industry. Perhaps, perhaps, perhaps…

5. Serpil Aday, Mehmet Seckin Aday. Impact of COVID-19 on the food supply chain. Food Quality and
Safety, Volume 4, Issue 4, December 2020, Pages 167–
180, https://doi.org/10.1093/fqsafe/fyaa024

The UN’s Sustainable Development Goals demand
that we cut hunger to zero. Still, good health, decent
work, clean energy, responsible consumption and
production, and climate action are on the agenda for
our foreseeable future (10). During the lockdowns, we
have learned many valuable lessons, experts and laypeople alike. Both about the fragility of our standard
practices and the benefits of taking another good,
hard, honest look at how the industry feeds us. And
hopefully, we will be able to commit to changes, both
top-down and grassroots actions, which can take us
to meet these goals for sustainable development finally.

7. Janie Corley, Judith A. Okely, Adele M. Taylor, Danielle Page, Miles Welstead, Barbora Skarabela, Paul
Redmond, Simon R. Cox, Tom C. Russ. Home garden
use during COVID-19: Associations with physical
and mental wellbeing in older adults. Journal of Environmental Psychology Volume 73, February 2021,
101545 https://doi.org/10.1016/j.jenvp.2020.101545

If we finally do, it will not be a minute too soon.

4. Francis J Greene, Alessandro Rosiello. A commentary on the impacts of ‘Great Lockdown’ and
its aftermath on scaling firms: What are the implications for entrepreneurial research? https://doi.
org/10.1177/0266242620961912

6. Annalisa Theodorou, Angelo Panno, Giuseppe
Carrus, Giuseppe Alessio Carbone, Chiara Massullo,
Claudio Imperatori. Stay home, stay safe, stay green:
The role of gardening activities on mental health during the Covid-19 home confinement. Urban Forestry & Urban Greening Volume 61, June 2021, 127091
https://doi.org/10.1016/j.ufug.2021.127091

8. A. Sachs Naomi. Access to Nature Has Always Been
Important; With COVID-19, It Is Essential. https://doi.
org/10.1177/1937586720949792
9. Jane Perrone. How coronavirus changed gardening forever. https://www.ft.com/content/c3abc0bb7ade-4ae1-8d2b-d3fa6be53416
10. https://sdgs.un.org/goals

References:
1. Ximena Bustillo and Ryan Mccrimmon. Who is
‘essential’? Food and farm workers left in limbo
in vaccine priorities. https://www.politico.com/
news/2021/01/17/covid-vaccine-food-farm-workers-459845
2. Schmidhuber J. and Qiao B. Comparing crises:
Great Lockdown versus Great Recession. https://doi.
org/10.4060/ca8833en
3. Michael König and Adalbert Winkler. COVID-19:
Lockdowns, Fatality Rates and GDP Growth. Evidence
for the First Three Quarters of 2020. Intereconomics
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Wild food plant resources and their indigenous knowledge of use are in danger of being
lost in areas where rapid environmental and cultural transformations have led to changes in
eating habits and practices. The study assesses the dependency and economic value of wild
food plant use among forest-dwelling communities. Community perceptions were used
to assess the usage patterns among the two communities. The data was collected through
a combination of semi-structured interviews, household questionnaire surveys, and focus
group discussions in eight villages. Wild food plants are of vital importance to local communities in terms of food security, dietary diversity, and household economy. Local communities use wild plant species as vegetables, fruits, beverages, in traditional therapeutic
practices, and as a symbol of ethnic identity. The taxonomical distribution and diversity of
124 species belonging to 57 families and 91 genera were assessed. The cash value of wild
food plants to a household ranged from ₹ 15 to 20 per cent of the annual income. These
plants are a reliable safety net for many households and play a vital role in the livelihoods of
the local people. The study highlights the dependency and livelihood importance of these
plants.

1. Introduction

Wild food plants (WFPs) naturally grow in forests,
farmlands, fallow land, roadside, and near bodies of
water and streams without human care and are used
by local people as sources of food. A large number of
people around the world depend on these WFPs, as
these not only contribute to food and medicine but
also as vital sources of micronutrients. The WFPs
are also part of the socio-cultural practices of indigenous communities (Grivetti & Ogle, 2000; Agea et
al., 2011; FAO, 2017). Despite the primary reliance
7

of most resource-poor villagers on staple crop plants,
the tradition of eating WFPs continues to the present
day. In recent years there is a global interest in documenting ethnobotanical information on neglected
wild edible food sources.
Over the centuries, people have relied on WFPs resources for their subsistence as they are an efficient
and cheap source of several vital micronutrients (Salvi
& Katewa, 2016). The dependency on WFPs for food,

Future of Food: Journal on Food, Agriculture
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nutrients, and therapeutic use exists across the globe
( Shumsky et al., 2014; Raghavendra et al., 2017).
In tropical Asia and Sub-Saharan Africa, a large number of people are dependent on WFPs as their source
of food. The WFPs serve as a "safety net", especially
during drought and since these WFPs are quite hardy, that can adapt to local environmental change and
bridge the hunger gap (Tebkew et al., 2014; Shumsky
et al., 2014; Joshi et al., 2015; Thakur et al., 2017;).
Over a thousand WFPs exist in India, and more than
60 % of rural people use these WFPs as their regular food (Rathore, 2009). Despite India being rich in
WFPs resources as well as indigenous knowledge of
use, their values are not accounted for in any of the
economic analyses of natural resources (Bharucha &
Pretty, 2010; Raghavendra et al., 2017). These plant
resources and their indigenous use are in danger of
being lost in areas where environmental and cultural
transformations have led to changes in feeding practices (Raghavendra et al., 2017). Further, the degree
of WFPs use and its significance is not fully understood (Puri et al., 2015; Sansanelli et al., 2017). The
WFPs are also absent from regional and national food
balance sheets that guide policies on aid, trade, and
the announcement of food crises (Bharucha and Pretty, 2010; Raghavendra et al., 2017).
A forest-dependent community's livelihood is characterized by the relative contribution of each livelihood
activity in the form of monetary or non-monetary
value. A monetary contribution to household livelihood comes from formal cash income either through
local daily wages, government grants, pensions, livestock, and collection of Non-Timber Forest Produce
(NTFPs) (Shaanaker et al., 2004; Puri et al., 2015).
Many studies have revealed that non-farm activities
account for more than 70% of the total livelihood of
households in India (Raghavendra et al., 2017). Historically, subsistence farming, collection of WFPs for
self-consumption, and other forest resources used in
day- to- day needs constitute non-monetary benefits.
The contribution of non-monetary benefits to the total
household's income is critically important (Laucena et
al., 2007; Ojelel & Kakudidi, 2015;). A community's
traditional use of WFPs is part of living links with the
land and the plants of the region (Bhatia et al., 2018).

developed a method to value plant species based on
their economical and practical characteristics.
The contribution of WFPs to rural household income
is significant and plays a vital role in rural livelihoods
in developing countries (Joshi et al., 2015). Yet, the
economic values of WFPs have not been assessed at
the state or national or international level (Shumsky et
al., 2014). Many attempts were made to quantify the
economic benefits of WFPs (Bharucha & Prety, 2010).
Still, few studies have supplemented the economic
valuation of WFPs with presumptions of complexity
in the quantitative assessment. Most of the data available has been obtained from case studies on individual local communities or community groups, which
do not have authenticity in many cases (Singh et al.,
2016). Further, most of the plants collected are used
for consumption through sharing or bartering (Geng
et al., 2016). The economic value of WFPs consumption in forested communities is thus poorly understood (Agea et al., 2011; Gracia et al., 2015).
In the Malai Madeshwara Hills Wildlife Sanctuary
(MM Hills), both the Soliga and Beda Gampana communities, locally known as Lingayat, depend on WFPs
resources. WFPs have been a part of their food security, providing cultural and social identity, as well as
providing economic supplement for many generations
(Kothari et al., 2012; Harisha et al., 2015). However,
WFPs are ignored in economic and livelihood valuation, and there is a considerable gap in understanding
the dependency on WFPs, which plays a vital role in
the local people's diet. There is no information available regarding the systematic knowledge collection
process and economic valuations that remain absent
in the policy framework in the study area.

It is, therefore, important to understand the scope of
dependency on WFPs and their economic benefits as
dietary alternatives for future foods. However, agricultural yields have failed to satisfy the need for the daily diet as the population is increasing geometrically.
To meet this challenge, increasing the use of WFPs in
the diet becomes crucial. The importance of the evaluation of the dependency and the economic value of
lesser-known WFPs is crucial. It has been realized to
a greater extent by the scientific world in recent years.
For instance, Philips and Gentry (1993) developed a The present study used both qualitative and quantitause-value index, and later, Pieroni (2001), developed tive information to understand the dependency and
a cultural food significance index. Gracia et al. (2006) economic benefits of WFPs to rural households. The
8 					
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objectives of the study were: (1) to assess the dependency on WFPs and (2) to assess the economic benefits
of WFPs for local communities.
2. Material and methods
2.1. Study site

and from the northeast monsoon between September-December with a pronounced dry period between
January and March. There is considerable variation in
rainfall with topography, and the average annual rainfall is 1048mm. However, most of the rain is derived
from the northeast monsoon during September-November.

The study was conducted in MM Hills, located in
South India, between latitude 12˚ 13' and 11˚ 55' N
and 77˚ 30' and 77˚ 47'E (Figure 1). It falls in the southern tropical dry zone topography and mountainous
north-south trending hill ranges of the Eastern Ghats.
The sanctuary covers an area of 906.2 km² and has
an undulating terrain and mosaic habitat. The scenic
hills and valleys are covered with extensive forests and
a chain of continuous mountain peaks with elevation
ranging from 600-1380 m.

The forest abounds with a large variety of medicinal
herbs used by local people in traditional healthcare,
cultural, and religious systems. However, the forests
are subjected to much anthropogenic activity, including agriculture, pilgrimage, quarrying, minor forest
produce, and fuelwood and other development activities (Shaanker et al., 2004). Despite tremendous anthropogenic pressure, the area is rich in biodiversity
with 800 species of higher plants (Champion & Seth,
1968). It has different forest types such as dry deciduous (64.34%), scrub woodland (20.50%), and scatThe climate of MM Hills is quite moderate through- tered patches of moist deciduous and riparian forest
out the year with hot summers and cold winters. The (2.47%) (Champion & Seth, 1968).
mean annual temperature in the study area is 35.3˚C
and varies between 24˚C in winter to 42˚C in summer There are 16 settlements (villages) scattered with(Indian Meteorological Data, 2016). It receives rain in this sanctuary, with another 15 villages spread
from the southwest monsoon between May-August around its periphery. The local communities depend

Figure 1. Study area and village locations
UniKassel & VDW, Germany-May 2021
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on the forest for NTFP and fuelwood collection and
for grazing their livestock. They earn their livelihood
through agriculture, the sale of NTFP, basket weaving,
or through wages working as migratory labourers in
stone quarrying or coffee estates and cities (Harisha et
al., 2013; Shaanker et al., 2004). About eight villages
constitute a homogenous community called Soligas,
whereas 23 villages are heterogeneous communities.
The Soligas and Beda Gampana are the major communities living in these villages (Table 1).

four villages only the Soliga community resides. These
two indigenous communities have been living in MM
Hills for centuries and use common habitat and bioresources. Though they have similar cultural, social, and
economic status, they differ in their dietary practices.
While the Soligas consume a wide range of both plant
and animal-based diet, Beda Gampanas consume an
only plant-based diet. All the villages have historically been using WFPs as food, medicine, and as part of
their cultural practice. The relevant qualitative and
quantitative data was collected from January 2015 to
March 2016 through household surveys, key inform2.2. Study methods
ant interviews, market surveys, and focused group
For the study, eight villages were selected based on the discussions. Prior informed consent (PIC) was taken
community composition, distance from the town and, from the participants for the study with the intent of
location in the forest. Two villages are located at the ensuring welfare, equitable sharing of benefits (moneforest's edge, and the rest are located in the core of the tary and non-monetary), and protection of traditionforest. Five villages are located close to town and the al knowledge. After obtaining the consent from the
main road. Three villages are located in remote forest knowledge holders that the knowledge will be public
areas. In four villages both the Soliga and Beda Gam- domain through publication, the data on this study
pana communities were present, whereas the other was processed for publication.

Table 1. Socio-economic profile of Soliga and Beda Gampana
Factors

Soliga

Beda Gampana

Family size

4.42 ±2.04

4.60±2.03

Landholding

1.48±1.19

1.67±1.25

Clan system

3 distinct groups (5 clans, 7 clans, and 12
clans)

Only one group (5 clans)

Number of villages (Haadi)
where the community is living
(distribution)

143 villages in 5 districts

128 villages in 2 districts

Present a diet system

Vegetarian and non-vegetarian

Strictly vegetarian

State reservation category of the
community

Scheduled Tribes (ST)

Other Backward Classes (OBC)

Food schemes are available from
State Govt.

PDS + special nutritional package (100%
free) for every household.

PDS only for Below Poverty Line
(BPL) households.

Traditional occupation

Hunter-gatherer now settled in villages and
farming

Hunter-gatherer turned priest and
farming

Average income/capita/year

₹ 26041.00

₹ 26527.00

Source of income

Migration (69%), Farming (21%), Local
labour (3%), NTFPs collection (7%)

Migration (58%), Farming (28%),
Local labour (5%), NTFPs collection
(9%)

Economic status

>80% of households are below the poverty
line

<50% of households are below the
poverty line

Number of WFPs known

112

108

Infant and child mortality rate

Less

More

10					
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2.2.1. Exploration with villagers and individual interviews
At the beginning of the study, to collect and document
the WFPs, three explorations were conducted in different seasons (summer, rainy, and winter). The rains
start in May and continue until December. The winter occurs from November to February and summer
from March to May. The transect walk was planned
for about 8 kilometres covering major land-use types
and WFPs-rich areas, which was decided by the community. The first exploration was conducted in Gorasane village, close to the temple town located in the
middle of the forest that represents both communities.
Similarly, Palar was selected as another sample village
and is located on the edge of the forest, and only the
Soliga community lives here. The participants were
from both communities, and the average participants
for each walk were 15 people, in ages ranging from 30
to 55 years with four women and the rest men.

Semi-structured interviews (Newing et al., 2011)
were conducted for 184 households from eight villages. Interviews were conducted for 23 households,
which was 10% of the total households of the village.
The households were selected for the interview by
considering the family size (number of people in the
house), occupation (farming, daily wage, and others),
and literacy level (no schooling, primary school, middle school, high school, and college) to draw reliable
information. Women were part of the farming activities in all the families of both communities.
The household survey was conducted from August
to November 2015, and the same households were
revisited from February to May 2016 to fill the gaps,
cross-check, and validate the information on WFP's
use and socioeconomic profile. During the interviews,
vernacular names and photographs of the wild plants
were used along with the questionnaire to avoid confusion. The interviews were focused on the WFPs
known, frequency of use, reasons for use, and their
economic and dietary values. A list of WFPs known,
collected, and used from the farms and forests was
prepared separately. The respondents' households
were also asked about the crops under cultivation,
WFPs collection methods, economic and therapeutic
value, and preparation methods (recipe). The household interviews were of 1-3 hours duration, and the
households were revisited for reliability.

The walk commonly included farmland, fallow land,
forest land, bodies of water, and roadside. While walking in the transect, sample plants were documented
and collected for further reference and as herbarium
depository. Also, ethnographic information was recorded from the participants on the collected plants
while walking through the transect. The collection
methods, processing recipe, economic and therapeutic values were also discussed during the walk. At
the end of each exploration walk, the plant materials 2.2.3. Focus group discussion
collected were authenticated by knowledgeable older
adults.
Focus Group Discussions (FGD) were conducted
twice a year for 2015 and 2016 in all eight villages. The
The preliminary identification and documentation questions were based on the household interviews and
(using scientific and vernacular names) were made by exploration to capture and fill in missing information,
examining fresh plants procured by the villager. The and to validate the information during the exploraplant material was identified with the help of local flo- tion of the household interviews. FGDs provided an
ra (Gamble, 1957; Saldhana & Nicholson, 1976). The opportunity for the local people to take part in the recollected voucher specimens were deposited in the search and share their experiences. Thirty- two FGDs
herbarium at the Community-based Conservation were conducted in the eight study villages, of which
Centre (CCC) at MM Hills managed by ATREE. A four FGDs were conducted in each village at sixclear expression of consent was obtained before each month intervals. The average number of participants
interview. Throughout this field study, ethical guide- in each FGD was ranged from 16 to 28 people. In each
lines, as stated by the International Society of Ethno- of the FGDs, more than 30% of total participants were
biology (ISE, 2013), were adopted.
women, and 40% of the total participants were above
60 years old. Equal numbers of participants were pres2.2.2. Household survey
ent from both the communities in all the FGDs. All
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the participants actively participated and shared their
knowledge.

family, genus, plant part used, life form, use category,
and available season. The percentage of species used
in the forest and farmlands were calculated. Further,
Discussions were held with knowledgeable men and the percentage of different parts used for food was calwomen aged between 18 to 80 years in all the eight vil- culated. The Use Index (UI) was calculated for each
lages. During the meetings, shortlisted questions were species using the equation UI=Us/N, where Us is the
asked, WFPs photographs were shown to the respond- number of households which uses a particular species
ents to assess their perception on the livelihood impli- and N is the total number of households interviewed
cations of WFPs, and their responses were recorded in in the research area (Laucena et al., 2007; Phillips &
detail regarding the dietary values of the WFPs, me- Gentry, 1993).
dicinal values, and economic benefits. These meetings
usually took 3-5 hours and were conducted separately. The key informant interview data were used to validate
the quantitative and qualitative information collected
from the FGD and the market survey. The household
2.2.4. Market survey
data was also used to develop a socioeconomic profile
During the study, a market survey was conducted in and to calculate the economic value of each species.
major seasons like summer, rainy, and winter to cap- Economic values: The frequency of WFPs collection,
ture the seasonal change in the variety of plants sold time spent, and prevailing daily wages were used to
and to record information on its market price. Two estimate the economic value of all the 124 plant spelocal vegetable markets, one in Kolathur (average 30 cies. The following formula is taken from Gracia et al.
kilometres away from the study villages) and another (2006) with relevant modification:
at Hannur (average 40 kilometres away from the study
villages) were visited. Semi-structured interviews EVe=Fee*Tee *Pee
were conducted with the vendors, and the prices and
varieties of vegetables sold, source of procuring, and Where EVe is the economic value of the WFPs, Fee
income were assessed.
is the mean number of days collected and brought to
any household, Tee is the mean time spent on the collection of WFPs species, and Pee is the price of the
2.2.5. Key informant interviews
WFPs species. The Spearman correlation coefficient
Eight key informants (one person from each village) analysis was employed to compare WFPI and other
were identified, and interviews were conducted to income sources (AGRII, MIGRI, MFPI, LANH, and
cross-check the information collected during the LANU). Further, the Wilcoxon rank test, a non-parahousehold survey, focus group discussions, and mar- metric test, is used to assess income sources and their
ket survey. The key informants known to be the most relation with WFPI.
knowledgeable were older adults, who had lived and
worked in this area and had been using WFPs for a Relative importance index: Based on use categories
long time. They were frequently consulted during the and relative frequency of citation, relative importance
study to clarify any doubts or confusion regarding index (RII) values were calculated for each species by
the parts used availability of WFPs in the study area, adopting the formula from Santayana (2003a):
nutritional importance, therapeutic food values, and
economic benefit to the households.
RII=Relative frequency of citation (RFC) + Relative
number of use categories (RNU)/2
2.2.6. Data analysis
The RII index theoretically varies from 0 (when noThe data collected during the exploration and house- body mentions any use of the plant) to 1 (when the
hold surveys were used to assess the number of species plant is most frequently mentioned as useful in the
collected, the source, the season of collection, parts number of use categories).
collected, and frequency of use. Descriptive analysis
was used to categorize the WFPs in terms of the plant Later, the Spearman correlation coefficient was used
12					
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to compare the various indices since all the variables
considered were not distributed normally. Further, the
Wilcoxon rank test, a non-parametric test, was used
to assess the significance. The quantitative data analysis was carried out using a spreadsheet and R (version
3.3.1) (R Core Development Team, 2013).

The WFPs collected during the study were distributed among 57 families, 91 genus, and 124 species. The
data revealed that the Amaranthaceae family had the
highest number of WFPs species- 11 (8.9%), followed
by Solanaceae - 7 species (5.6%), and Anacardiaceae
- 5 (4.05%). The highest number of WFPs species 6
(4.8%) belonged to the Solanum genus, followed by
Amaranthus- 5 species (4.06%), Ziziphus - 4(3.2%), and
Grewia- 4 (3.2%) (Figure 2).

4. Results
4.1. Dependency on WFPs resource
The local communities in the MM Hills use 124 plants
for food, 68 species for medicine, 32 species for agriculture and household tools, 14 species for cash income, and 26 species for spiritual and cultural activities. Among the 124 WFPs species listed, 103 species
(83.7%) are common across forest and land use types.
There are 91 (73.9%) and 96 (78.5%) distributed within the forest and farmland, respectively (Table 2).

Herbaceous species belonging to the genus Amaranthus, Digera, Cassia, Cleome, and Cocculus were
abundant in the farmland. Tree genus such as Grewia,
Syzygium, Phyllanthus, and Diospyros species were
common and more abundant in the forest habitat.
Similarly, climber species belonging to the genus Dioscorea, Asparagus, Decalepis, and Ceropegia were
common and more abundant in the forest than in the
farmland. WFPs species such as Amaranthus viridis
The leafy vegetables listed by the local communities L., Solanum erianthum Don., and Anredera vesicaria
were used regularly over generations, and frequent (Lam.) Gaertn. fil. were rarely found in the wild and
citation indicates their vital importance in the house- instead, cultivated in the backyard.
hold diet. The results revealed that the source of WFPs
from diverse habitats ranging from farmland, wet- 4.1.2. Seasonal dependency
land, fallow land, and from different forest types starting from scrub at a lower elevation, dry deciduous, The WFPs displayed distinct seasonal patterns. About
riparian at middle elevation, and moist deciduous at 81 species were available and collected during the
a higher elevation.
rainy season (May to December). The highest number
of leafy vegetables and fruits were collected during the
4.1.1. WFPs diversity
rainy season. Most tubers were available in summer

Table 2. Foraging of WFPs in the study area
Forest & Land Use

No. of WFPs Species Available

% of WFPs Species (to total
number of WFPs species
documented; N=124)

Forest

91

73.9

Scrub

55

44.7

Dry deciduous

68

55.2

Riparian

23

18.6

Moist deciduous

43

34.9

Non-forest

96

78.5

Farmland

78

63.4

Fallow land

36

29.2

Home garden

18

14.6

Wetland

6

4.8
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(February to April), and shoots and flowers were collected in winter (November to January) (Figure 3).

Similarly, vegetables collected from herbs were mainly available (42.3%) in June and July, i.e., the rainy

Figure 2. Major botanical families and genus with WFPs species

Figure 3. Seasonal forage calendar of WFPs
14					
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season. Tubers collected from climbers were available highest (36%) in February and March, i.e., in the
summer. Fruits and leafy vegetables collected from
shrubs (8.4%) were available highest in March, i.e., in
the summer. Fruits collected from trees (20.6%) were
available throughout the year.

argentea L. (1.0), Solanum nigrum L. (1.0), and Jasminum ritchiei C.B.Clarke (1.0) are consumed by all
the sample households every alternative day until the
season is over. The WFPs such as Solanum anguivi
Lam. and Celosia argentea L., which have high UI,
are abundantly found throughout the year. Moreover, a mixture of 8-10 species [Toddalia asiatica (L.)
4.1.3. Life form and part used
Lam., Senna auriculate (L.) Roxb., Indigofera tinctoriaL., Cordia dichotoma G. Forst., Diospyros Montana
The life form analysis shows that herbs rank first with Roxb., Commelina diffusa Burm.f., Boerhavia diffusa
40 species (32.5%), followed by trees at 38 species L., Euphorbia heyneana Spreng., Amaranthus virid(30.9%), climbers at 25 species (20.3%), and shrubs at is, and Alternanthera sessilis (L.) DC] are commonly
20 (16.3%) species [Figure 4(a)]. Wild fruits were col- used as vegetables for preparing curry or side dishes.
lected from 53 species (41%), leaf and shoot vegetables
from 50 species (39.3%), tubers from 8 species (6.5%), 4.1.5. Frequency of foraging
shoots from 5 species (4.1%), flowers from 4 species
(3.3%), and whole plant from 3 species (2.4%) [Figure Both the communities use one or the other WFPs
4(b)]. Herbs are a rich source of leaves and shoots (31 throughout the year. The analysis of the frequency of
species- 25.2%), while trees are a rich source of wild use shows that 28 species, which are leafy vegetables,
fruits (31 species- 25.4%), and climbers are the only are used by 80 to 100% households for more than 20
source of tubers (8 species- 6.5%). Herbaceous species days in a year. About 26 species, including leafy vegebelonging to the genus Amaranthus, Digera, Cassia, tables, are used by 60 to 80% of households for more
Cleome, and Cocculus were the primary source of than ten days in a year. Around 24 species, comprising
the leafy shoot. Tree genus such as Grewia, Syzygium, of leaves, fruits, and shoots are used by 40 to 60% of
Phyllanthus, and Diospyros species were a common the households more than five days in a year (Table
source of wild fruits. Similarly, climber species be- 3). More than 90% of the households have their recilonging to the genus Dioscorea, Asparagus, Decalepis, pe that includes WFPs for dinner. Interestingly, Beda
and Ceropegia were the common source of the tuber. Gampana households (85%) use WFPs more than five
times a week, whereas the Soliga households (68%)
Both the communities have 13 varieties of recipes for use WFPs 2 to 3 times a week.
preparation for WFPs, and most have therapeutic value. Thirty-nine (31.7%) species are consumed raw, 68 4.2. Economic contribution
(55.3%) in the form of curry or side dish, and 6 (4.9%)
in the form of pickle or herbal drink. Many fruits col- 4.2.1. Socioeconomic profile of the community
lected from trees (25 species - 20.3%), climbers (7 species - 5.7%), and shrubs (5 species - 4.1%) are eaten It is important to understand the socioeconomic proraw. The tubers and fruits collected from climbers (4 file of the communities, which has a direct influence
species - 3.6%) and trees (6 species - 4.8%) are con- on food practices and dietary diversity. The household
sumed in the form of pickle, herbal drink, or are eaten survey and FGD data reveal that family size, landraw.
holding, annual per capita income, literacy level, and
knowledge on WFPs use are quite similar. However,
4.1.4. Use index
the Beda Gampana community with its strict vegetarian diet do not get the special nutritional package
The Use Index (UI) of WFPs varies from 0.01 to 1.0 (pulses, millets, eggs, ghee, and cooking oil) although
(Appendix 1). The UI value indicates the number of they have a high rate of infant mortality. However, the
households using a particular plant species. For in- Soliga community gets a special nutritional package
stance, Premna tomentosa Willd. (0.1) and Wrigh- from the government (Table 1). This governmental
tia tinctoria R. Br. (0.1) are used by only 1% of the help provides Soliga households with better food sesampled households. Whereas, plants such as Celosia curity and high dietary diversity than Beda Gampana.

UniKassel & VDW, Germany-May 2021

ISSN-Internet 2197-411x OLCL 862804632

15

Future of Food: Journal on Food, Agriculture
and Society, 9 (2)

Figure 4. Life form analysis– (a) lifeforms, and (b) part used

Table 3. Foraging frequency and use index value of WFPs

Major Species

No. of
Species

Use index
(UI=Us/N)

% of Households

>20 days /year

28

>0.8

80 to 100

Jasminum ritchiei, Solanum nigrumL., Celosia
argentea, etc.

10 to 19 days/year

26

0.6 to 0.8

60 to 80

Cordia dichotoma, Cocculus hirsutus (L.) Diels.,
Digera muricata, Amaranthus viridis, etc.

40 to 60

Amaranthus polygonoidesL., Alternanthera
sessilis, Bacopa monnieri (L.) Pennell, Boerhavia
diffusa L.

Frequency of Use

5 to 9 days/year

24

0.4 to 0.6

2 to 4 days /year

28

0.2 to 0.4

20 to 40

Coccinia grandis (L.) Voigt, Vachellia farnesiana
(L.) Wight & Arn., Solanum torvum Swartz,
Euphorbia heyneana, etc.

One day/year

21

<0.2

0 to 20

Dioscorea bulbifera L., Grewia hirsute Vahl.,
Anredera vesicaria, etc.
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come from agriculture (Appendix 2). It also reveals
that both the communities are equally dependent
on WFPs for their food, therapeutic and nutritional
Both the communities spend 2 to 3 hours per day needs. Statistically, there was no significant difference
during summer to forage WFPs, 1 to 2 hours per day in per capita income across both communities to the
in winter, and 0.5 to 1 hour per day in the rainy sea- source of household income (Mann-Whitney pairson. Since both the communities depend on farming wise comparison, p>0.05).
for their subsistence, they spend most of their time
farming during the rainy season (4 to 5 months). As The economic value for the different parts used from
leafy shoots are available in plenty in the rainy season, WFPs was calculated at the household level for both
many of them forage close to the village. They forage the communities. The frequency of WFPs collection,
for leafy shoots/fruits in the farmland itself as part of time spent, and prevailing daily wages were used to
their farming activity every evening, just before leav- estimate the economic value of all the 124 plant speing for the village. Winter is also a peak crop harvest- cies. The economic value of leaf and shoots (Soligaing season, and a variety of leafy shoots and fruits are ₹ 740.1±14.7 and Beda Gampana -₹ 815.2±24) were
available in and around the farmland. Winter is also greater than for fruits (Soliga - ₹ 390.0± 23.6and
peak season for NTFPs collection in the forest. There- Beda Gampana-₹ 393.0±33.8). The economic value
fore, they visit the forest more frequently and forage of tubers (Soliga- ₹ 190.6±21.3 and Beda Gampana-₹
WFPs during NTFPs harvest. Thus, they save time 180.9±20.6) was higher than for flowers, seeds, and
from making separate trips to the forest for foraging bark together (Soliga-₹ 187.1±21.5 and Beda GampaWFPs. In summer, very few leafy shoots are available na-₹ 156.7± 21.7)(Figure 5).
in the forest and farmland, but plenty of tubers and
fruits are available in the forest. Therefore, they spend 4.3. Relationship between WFPs use and other livemore time foraging for tubers and fruits in the forest. lihood income sources
4.2.2. Time allocation for WFPs forage

4.2.3. Importance WFPs income

The correlation coefficient and Wilcoxon signed-rank
tests were carried out between WFPs income and
The main source of income was assessed at the house- livelihood source variables (Table 5). The daily wages
hold level for both the Soliga and Beda Gampana were earned through migration to cities/coffee plancommunities. The income per capita per year showed tations/quarries showed a significant negative relathat daily wages earned through migration to cities or tionship with the overall WFPs income (R²=-0.410,
quarries or coffee plantations were the highest (Soli- p=0.007), income within the Soliga community (R²=ga - ₹ 13666 and Beda Gampana- ₹ 13595) source 0.419, p=0.004), and income within Beda Gampana
for both the communities. Interestingly, WFPs' in- community (R²=-0.400, p=0.05).
come per capita/year is ₹ 1459.6 for the Soliga and ₹
1508.5 for the Beda Gampana communities (Table 4). Landholding and land-use variables showed a very
It shows that income through WFPs is as vital as in- significant positive relationship with WFPs income

Table 4. Household income profile of Soliga and Beda Gampana
Soliga(n=92)

Beda Gampana(n=92)

Source of income

Mean & Stdev.

Mean & Stdev.

Migration net income/capita/year

₹ 13666.41 ±123.41

₹ 13595.19 ±233.07

₹ 3428.43 ±147.04

₹ 3367.05 ±125.08

Agri net income/acre/capita/year
Others(Livestock, NTFPs, fuelwood, and crafting)
net income/capita/year
WFPs net income/capita/year

UniKassel & VDW, Germany-May 2021
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overall (landholding R²=0.244, p=0.0002; land use
R²=0.242, p=0.0002) and Beda Gampana (landholding
R²=0.205, p=0.0002, land use R²=0.162, p=0.0002). It
indicated that households, which have land and do

farming, were dependent more on WFPs source. Also,
low cash income families (Less than ₹ 5000.0 per family per year) depend more on WFPs than high cash
income families.

Figure 5. Economic values of different parts used by the communities

Table 5. Wild food plants and income source variables
Overall

Soliga

Beda Gampana

Economic
Variables

Correlation with
WFPI(R²)

P-value

Correlation with
WFPI(R²)

P-value

Correlation with
WFPI(R²)

P-value

AGRII

0.007

0.02

0.097

0.007

-0.036

0.5

MIGRI

-0.410

0.0007

-0.419

0.004

-0.400

0.05

MFPI

0.293

0.0002

0.172

0.002

0.401

0.0002

LANH

0.244

0.0002

0.282

0.0002

0.205

0.0002

LANU

0.242

0.0002

0.314

0.0002

0.162

0.0002

LIVEI

0.367

0.0005

0.136

0.002

0.416

0.0002

OTHEI
-0.382
0.0005
-0.331
0.005
-0.404
0.0002
WFPI=Wild food plant income; AGRII=Agriculture income; MIGRI=Migration income; MFPI=Minor forest product income;
LANH=Land holding size; LANU=Land using size; LIVEI=Livestock income; OTHEI=other income (Business, government or
private company employee).
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higher RII values are of multiple popular uses in the
study area.

4.3.1. Relative importance index of WFPs
The relative importance value of all 124 WFPs was estimated based on the use categories and relative frequency of citation (Appendix 3). The descriptive statistical analyses of these relative citations are shown
in Table 6, which shows the mean and standard deviation, and minimum and maximum values for each of
the use categories. The maximum relative importance
index value was scored by the species Bambusa bambos (L.) Voss (0.598), whereas the minimum relative
importance index value was scored by the species
Grewiasp. (0.047). The mean relative importance index value was 0.2± 0.1, and 95 WFPs species scored
> 0.1 relative importance index value. It shows that
most of the WFPs used by both communities have significant relative importance. Most of the species with

4.3.2. Relationship between economic and relative
importance index
The descriptive statistics on economic and relative
importance index values were calculated, which classified the WFPs into very low, low, high, and very
high-frequency indices values (Table 7). The maximum economic (2137.5) and cultural index value
(2086.0) was scored by Jasminum ritchiei, while Bambusa bambos (0.60) scored high relative importance
index value. The mean economic value index was
217.8 ± 275.8, and the relative importance index value
was 0.20±0.10. About 65% of the WFPs species have
economic index values >150.0. It shows that more
than 70 species contribute to the household economy

Table 6: Descriptive statistical values of ten quantitative indices used to assess relative importance index (RII)
of 124 WFPs
HF

MD

AF

CR

WE

SY

FW

OR

TO

OT

RII

Average

101.3

54.8

86.3

3.4

39.0

8.6

8.0

10.9

6.7

9.7

0.2

Standard eviation

32.5

12.2

22.0

2.7

14.4

2.8

1.3

7.8

1.1

1.2

0.1

Minimum

2

0

0

0

0

0

0

0

0

0

0.05

Maximum

184

184

184

184

184

184

75

134

65

75

0.60

HF=Human food, MD=Medicine, AF=Animal food, CR=Craft, WE=Weed, SY=Symbolic, FW=Firewood, OR=Ornamental,
TO=Toxic, OT=Other

Table 7. Descriptive Statistical Values, Frequency, and Percentage of Economic and Relative Importance Values
of 124 WFPs Species
EVI

RII

Average

217.8

0.20

Standard deviation

25.8

0.10

Minimum

18.8

0.05

Maximum

2137.5

0.60

Range

Freq.

Per cent

Freq.

Per cent

Very low(<0.1)

0

0

28

22.8

Low(<1)

0

0

95

77.2

High(<10)

0

0

0

0

Very high(>10)

124

100

0

0
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and the diet of the people in the study area.
The regression analysis shows that the relationship
between economic value and use index value is very
significant (r²=0.896, p=<0.001). The WFPs species,
which scored high economic values, also had high
use-values. Similarly, economic values have a highly
significant relationship (r²=0.624, p=<0.05) with a
relative importance index. The study also tested the
relationship of economic values with the frequency
of citation indices for the Soliga and Beda Gampana
communities. Within the community, similar relationships were observed (Table 8). This reveals that
perception, use, and indigenous knowledge on WFPs
are quite similar between the Soliga and Beda Gampana communities.
The people perceived that WFPs species, which have
high economic value, also have high relative importance values. For example, Bambusa sp., Vachellia
farnesiana, Jasminum ritchiei, Amaranthus viridis,
Solanum nigrum, Alternanthera sissilis, and Celosia
argentea were cited by people in both the economic
and relative importance indices. Similarly, WFPs species with high use index values also have high economic values. For example, Digera muricata, Cocculus hirsutus, Jasminum ritchiei, Amaranthus viridis,
Solanum nigrum, Alternanthera sissilis, and Celosia
argentea were cited by the people in both the use and
economic index values. Correspondingly, WFPs species with high economic values also had a high frequency of citation. For example, Digera muricata,
Cocculus hirsutus, Jasminum ritchiei, Amaranthus
viridis, Alternanthera sissilis, and Celosia argentea
were frequently cited by the people in the economic
index values. Frequently used WFPs species such as
Bambusa sp., Vachellia farnesiana, Jasminum ritchiei,

Amaranthus viridis, Solanum nigrum, Alternanthera
sissilis, Digera muricata, Cocculus hirsutus, and Celosia argentea have high economic and use index values.
It indicates their significant role in the diet, as material, and in medicine (Appendix 4).
5. Discussion
5.1. Dependency on WFPs resource and knowledge
of the use
Despite significant socioeconomic changes and globalization, residents belonging to the Soliga and Beda
Gampana communities in the MM Hills still depend
on many WFPs as well as use these in their daily diet.
Both the communities use one or the other WFPs
throughout the year every alternate day. The WFPs
are a vital source of micronutrients for Beda Gampana
communities who have a strictly vegetarian diet. Beda
Gampana communities have a more profound knowledge of the collection, preparation, and therapeutic usage of WFPs compared to Soliga communities.
More than 124 WFPs species were used as vegetables,
fruits, beverages, for food therapy, for economic benefit, and cultural and religious practices. Family structure, economic status, and occupation of the members
of the households determine their dependency on the
WFPs. Women have more knowledge of WFPs than
men, and older people have more knowledge of the
number of WFPs known and its usage than younger people (Harisha et al., 2015). The knowledge of
use and dependency on WFPs for women and older
people is critical for survival, while it is not so for the
present younger generation since their food habit and
lifestyle is changing rapidly.
The surrounding habitat is the prime source of WFPs

Table 8. Sensitivity analysis: regression of the values between economic value and UI and RII
Index values

20					

Overall

Soliga

Beda Gampana

Coefficient

P-value

Coefficient

P-value

Coefficient

P-value

UI (Use Index)

0.896

<0.001

0.847

<0.001

0.903

<0.001

EVI (Economic values index)

0.624

<0.05

0.713

<0.05

0.816

<0.001

RII (Relative importance index)

0.784

<0.001

0.803

<0.001

0.792

<0.001

FC (Frequency of citation)

0.693

<0.001

0.712

<0.001

0.703

<0.001
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and frequently cited by local people indicating the importance of the species in the region. Communities
depend on WFPs species for their food and medicine;
they had in-depth knowledge of the distribution and
availability of these WFPs. Many studies have shown
that the occurrence of wild leafy vegetables and fruits
in the vicinity of the villages offers a unique opportunity for agroforestry species conservation (Sansanelli
et al., 2017; Shumsky et al., 2014). Therefore, it is
essential to document the use, knowledge, and conservation of WFPs, which offer a wide range of uses in
rural households.
The distribution patterns were shared across the arid
tropical forest habitat. WFPs species are well-adapted
to the climate and geographical conditions. The existence of these taxa in the different regions of the country indicates their wide range of ecological adaptation
and their palatability to different ethnic communities
(Bharucha& Pretty, 2010; Major 2013). Shrub species belonging to the genus Jasminum, Solanum, and
Acacia are common in both farm and forest habitats.
These species survive in highly disturbed habitats and
have a wide range of distribution across disturbance
gradients, geographic, and climatic conditions.
5.2. Seasonal availability, diversity, and dependency
The usage and seasonal availability of WFPs positively correlated. The local communities are aware of
the seasonal plant availability and their phenological
status (Harishaet al., 2013). Many studies across the
world have revealed that plenty of shoots and wild
leafy vegetables are available in the rainy season compared to the dry season (Joshi et al., 2015). Similarly,
many wild fruits ripen in the winter and are available
for consumption (Harisha et al., 2013). It is true that
without WFPs, the local people, especially Beda Gampana communities who solely depend on the plant
as the primary source of food and practices in MM
Hills would have lesser food security and may suffer
malnutrition. Both the Soliga and Beda Gampana
communities had tremendous knowledge of phenology and the ecological aspect of WFPs. However, Bed
Gampana had a deep knowledge of the preparation of
food concerning season and their part.

The diversity of use of different parts of WFPs in different seasons of the year has great potential to combat food insecurity and offer nutritional security during drought years (Grivetti & Ogle, 2000; Lulekal et
al., 2011). This is especially true in the case of tubers
and fruits, which provide essential nutrients to rural
households in the summer and drought years (Bhatia et al., 2018). Both the study communities consume more leafy vegetables from herbs, shrubs, and
trees, which are available in plenty across the seasons.
Sometimes the WFPs is the only source of nutrition
and remedy for common health problems in the study
area.
WFPs are still crucial in many areas today, and in exceptional cases, maybe the only source of food available (Geng et al., 2016). The Soliga and Beda Gampana communities regularly use 43 WFPs species. In
comparison, another 28 WFPs species that are often
ignored in regular times become vital when there is a
shortage of food grains or drought. The local people
repeatedly mentioned this during the interviews.
Seasonality of the agricultural cycle and wild food
plant availability is usually linked to rainfall in tropical countries (Bharucha & Pretty, 2010). For example,
the human inhabitants of rain forests suffer mild to
severe hunger nearly the same time every year, leading to weight loss, which is a matter of serious public health concern (Milow et al., 2011; Raghavendra
et al., 2017). Similarly, in tropical dry forest regions,
local communities face food shortages from July to
October every year (Singh et al., 2016). Seasonality
has a critical effect on the nutritional status of young
children (between 12 and 24 months) and may expose them to severe malnutrition in the lean period
(Madegowda, 2009; Harisha et al., 2015).
5.3. WFPs use and its economic importance

The study revealed that both communities use different parts of the WFPs equally. Previous studies
have developed the indices of economic and relative
importance index that captures the multiple uses of
the plants (Sansanelli et al., 2017; Shumsky et al.,
2014). Most of the studies have merged different approaches to allow a more comprehensive valuation of
It is well-recorded by many studies that herbs are the the importance of the WFPs for human well-being
prime sources of leafy vegetables in many rural parts (Agea et al., 2011; FAO, 2014; Gracia et al., 2015).
of the country (Osewa et al., 2013; Geng et al., 2016). These indices measured the use-value of WFPs speUniKassel & VDW, Germany-May 2021

ISSN-Internet 2197-411x OLCL 862804632

21

Future of Food: Journal on Food, Agriculture
and Society, 9 (2)

cies. For example, WFP species mentioned with higher frequency for a particular use was assigned more
use-value than plants mentioned with less frequency.
A few studies also focused on estimating the economic value of WFPs for different human societies (Kalita
et al., 2014; Geng et al., 2016 ). The present study
indicates that WFPs are mainly used to supplement
staple food and to fill-in food gaps. The higher number of plant citations by the communities in the study
area indicates a high consumption level and familiarity with these plants. It is a common phenomenon that
at times of seasonal food shortages when household
stocks were empty and the new crop was still in the
field, were typically periods of intensive collection and
consumption of WFPs (Kothari et al., 2012; Tsering
et al., 2014). Similar findings were recorded by many
studies across the globe (Thakur et al., 2017; Joshi et
al., 2015). WFPs, therefore, serve as a reliable safety
net and provide households with the opportunity to
save on the costs of buying food.

nomic values and relative importance values of the
WFPs. This study also found an association between
the income level of the households and their use of the
WFPs. The study also demonstrates the high rate of
dependency on the use of WFPs. Multiple indices value improves the understanding of the importance of
WFPs species. Similarly, observations were recorded
in many studies using multiple indices to measure the
different aspects of the importance of WFPs for people (Gracia et al., 2015). The advantage of the combination of the three indices offers a more comprehensive valuation of the significance of the plants for local
communities than one might obtain from using only
a single index (Agea et al., 2011; Raghavendra et al.,
2017). Further comprehensive multiple indices would
be useful for a better understanding of the issues of
conservation and sustainable management of WFPs
resources in the study area.

The majority of the households consume WFPs daily,
indicating the role of WFPs in the diet of the people.
The positive relationship between land-based livelihood sources (i.e., crops, NTFPs, and livestock) is an
indication of their concurrent relevance to the livelihood (Harish et al., 2015). It has a greater significant
relationship with land-based livelihoods and dependency on WFPs for Beda Gampana communities than
Soliga. It indicates that WFPs are very important for
Beda Gampana communities irrespective of household income and literacy to meet their nutritional
needs. Similarly, the monetary value of WFPs to the
households is significant compared with NTFPs. The
benefits of WFPs resources to forest-dependent communities in the semi-arid tropical region of the country are immense. They can no longer be neglected in
national and regional resource accounting. Similar results were recorded in many studies that WFPs use is
not only crucial for food and nutritional security, but
also to the socio-economy of the local communities
(Gracia et al., 2015; Tsering et al., 2014). Studies also
describe the relevance and importance of WFPs in rural farming communities (Agea et al., 2011; Tsering et
al., 2014; Salvi & Katewa, 2016). The indices provide
an understanding of diversity, complexity, and appreciation of these WFPs use systems by the indigenous
people in the study area.

The dependency on WFPs resources is inevitable and
critical to meet the dietary, therapeutic, socioeconomic, and cultural practices of both the communities. The economic value of WFPs for households is as
important as the crops grown for subsistence in both
the communities. It revealed that households, which
follow the traditional occupation, were still dependent on WFPs for food and other uses than households
with non-traditional occupations such as migration,
business, and urban labour work. It is a common phenomenon in traditional occupation households that
seasonal food shortages faced when the new crop
is still in the field are periods of intensive collection
and consumption of WFPs. The reliance on WFPs is,
therefore, a safety net and vital source of nutrition especially, for the Beda Gampana community who have
a strictly vegetarian diet. The WFP's source, availability, and diversity are critically important for Beda
Gampana households in MM Hills.

6. Conclusion

Emphasizing the improvement of nutrition and
health through initiatives that protect WFPs diversity
and related traditional knowledge systems is critical.
Towards this, a systematic review of WFPs resources
at the regional and national level with local consultation is necessary. Understanding the role of WFPs
in food, nutrition, culture, and economics of the local communities is imperative. The benefits of WFPs
The study found a high connection between the eco- resources to the forest-dependent community in the
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semi-arid tropical region of the country are vast, and
they can no longer be neglected in national and regional resource accounting. Most importantly, to address the challenges posed by recent climate change
issues, financial crisis, and their implications on food
and nutritional security, the use of WFPs in the diet
becomes crucial.
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Availability of irrigation water is considered one of the major challenges faced by Egypt
currently and will become increasingly difficult in the future due to the limited water resources and linear increase of population. The current study investigates irrigation demand
for sugarcane cultivation areas in the Middle and Upper Egypt Governorates (Menia, Asyut,
Sohag, Qena, Luxor and Aswan) during present times and under representative concentration pathways (RCP) scenarios. The data was collected within the period between 1971
and 2000, and the RCP data were collected for different scenarios (RCP 3, RCP 4.5, RCP 6
and RCP 8.5) during three-time series (2011-2040, 2041-2070 and 2071-2100). The highest
evapotranspiration (ETo) values during current and future conditions were found in Luxor
and Aswan governorates; while the lowest ETo values were recorded in Menia and Asyut.
All RCPs scenarios were significantly higher than the current conditions. Moreover, the
highest irrigation requirements under RCP scenarios were recorded in Aswan and Luxor under RCP 8.5 during 2071-2100 time series. While Menia, under RCP3 at 2011-2040
recorded the lowest irrigation water needs under climate change. Interpolated maps were
done for the clear appearance of the difference between water requirements under different
climatic condition. The advantage of the current work was to give a clear vision related to
the economic status of irrigation water management under current and future conditions
for one of the major crops in Egypt.

1. Introduction

Sugarcane is considered the main ingredient source
for the sugar and molasses industry in Egypt. Besides,
Egyptian consume it fresh or as juice, and the industry by-products are used in the ethyl alcohol, active
yeast, citric and acetic acid, paper and pulp industries
(El-Kholi, 2008). The agriculture sector is considered
to be one of the most prominent water-consuming
sectors, totalling 82% of all consumption or 75 billion cubic meters. Irrigation water is a vital element in
agriculture and the basis for agricultural expansion.
26

Therefore, the problem of limited water resources and
the subsequent low efficiency of irrigation limits the
possibility of more land reclamation. Egypt is classified as a water-poverty country, which means that
it is unable to provide food and employment opportunities (Yasmen, 2015). The limited water resources
weigh negatively on the cultivation of sugarcane that
needs nearly 13-15 thousand cubic meters of water
per feddan (one feddan equal 4200 m2), compared to
2.5-3.0 thousand cubic meters for the sugar beet.

Future of Food: Journal on Food, Agriculture
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Agriculture is the basis for Egypt’s economy, and one
of the primary sources of income for almost half of the
Egyptian population and therefore plays a vital role in
sustainable economic development. Also, the agricultural sector provides raw materials for industrial purposes. The sustainability of these roles requires economic development derived from two main factors,
increase the productivity per water unit and increase
the cultivated area (Farag et al., 2017). Current and
future water resources are the limiting factor among
the other economic production factors (Raouf, 1996).
The economy in Upper Egypt is heavily dependent
on refined sugarcane sugar. The cultivation of sugarcane in Upper Egypt is directly connected with the
livelihoods of 200,000 families (sugarcane farmers).
Almost 5.3 million people are dependent on sugarcane growing and sugar production. Nearly 300,000
families are connected to the sugarcane business indirectly (Omar and Tate, 2019). Furthermore, sugarcane
is preferred over beets in the climate change scenario
because of the attractive price offered by the government, making it the cash crop (Elasraag, 2019).

Swaziland by +9%, and sucrose yields by about 15%.
Conventional irrigation methods are not appropriate
to sugarcane with limited irrigation water availability;
the irrigation sector in Egypt faces a rapid decline in
the availability of irrigation water and low water-use
efficiency in the flood irrigation method (conventional) (Hanafy et al., 2008).

Water pumps are often used continuously over hours,
and as a result, they account for a large part of fuel
consumption and CO2 emission of general-purpose.
Therefore, the fuel consumption of such pumps should
be improved. Previous studies forecasted that water
pumps would account for 85% of fuel consumption
and CO2 emissions of agriculture machinery (tractor,
mower, power carrier, tiller and water pump) (Naohiro & Takahide, 2015). The increase in diesel price led
to renewed interest in conducting efficiency evaluations method of diesel irrigation pumping (Henggeler et al., 2004). The target of this study is to estimate
the trend of temperature, reference ETo and water
irrigation demands for sugarcane crop under climate
change conditions according to IPCC fifth assessment
However, high temperatures are likely to negatively report (RCP scenarios) in six governorates.
affect water management practices for agriculture under the current climate conditions. An increase in wa- 2. Material and methods
ter demand for irrigation is projected under a warmer
climate (Krol & Bronstert, 2007). Climate change will 2.1. Study area
increase the average daily air temperature for each climate region, which leads to increased daily evapora- Egypt has several recognised agro-climatic regions
tion and then increased irrigation water needs. It is according to climatic data. Upper Egypt and south of
well known that climate change is considered a chal- Middle Egypt are considered the most critical agro-clilenge for irrigation system capacity to meet the antici- matic regions for sugarcane production. The studied
pated increase in net daily evaporation. Higher evapo- area from North to South contained six governorates:
ration due to high temperatures can result in drought Menia, Asyut, Sohag, Qena, Luxor and Aswan. The
stress in sugarcane fields; higher irrigation quantities daily historical climate data of minimum and maxiwith more frequent irrigation events will have to be mum air temperature, relative humidity, wind speed
done to meet higher irrigation water demands (Chan- and solar radiation were collected from the Central
diposha, 2013).
Laboratory for Agricultural Climate and Egyptian
Authority of Meteorology. The average monthly data
The RCPs are called ‘Representative Concentration from 1971 to 2000 were estimated from the collected
Pathways’ because they were developed to be ‘rep- daily data. The data for different locations were colresentative’ of possible future emissions and con- lected from meteorological stations of the different
centration scenarios published in the IPCC's fifth regions. The coordinates of the concerned automated
assessment report (IPCC, 2013). Irrigation water re- weather stations are presented in Table (1).
quirements were projected to increase by around 50%
in developing regions and 16% in developed regions. 2.2. Climate change scenarios
Knox et al. (2010) used the DSSAT-Canegro model
to predict that expected climate change in the 2050s The IPCC released a set of climate change scenaricould increase sugarcane irrigation requirements in os based on representative concentration pathways
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Table 1. The coordinates of automated weather stations used in this study
No.

Station

1

Menia

2

Asyut

3

Sohag

4

Qena

5

Luxor

6

Aswan

Latitude (oN)

Longitude (oE)

Altitude (m)

28.5

30.4

44

27.3

31.2

56

26.6

31.6

68

26.1

32.7

72

25.4

32.5

80

24.0

32.9

108

(RCPs) (Ritchie & Dowlatabadi, 2017). The RCP scenarios involve widely differing emissions pathways,
reflecting different levels of effectiveness in tackling
emissions and climate change (IPCC, 2013).

IR= irrigation requirement for sugarcane m3 / feddan/ day
Kc= Crop coefficient [dimensionless].
ETo= Reference crop evapotranspiration [mm/day].
LR= Leaching requirement LR (%) (assumed 20% of
2.3. Data and Projections
the total applied water).
Ea= efficiency of the irrigation application (50% flood
The data projection was customised to the Middle irrigation and 80% gated pipes)
and Upper Egypt regions in six governorates (Menia, 4.2= to convert water requirements from millimetre
Asyut, Sohag, Qena, Luxor and Aswan), downscaled per day to cubic meter per feddan per day (Feddan =
climate data for these governorates were drawn from 4200 m2)
ClimaScope website http://climascope.tyndall.ac.uk.
2.6. Interpolation technique (GIS)
2.4. ETo calculation
The ordinary kriging interpolation method is a standETo is a measure of crop water use and was calculat- ard technique for spatial interpolation (Farag et al.
ed, for both, current and future conditions using the 2014). It provides each cell with a local, optimal preFood and Agricultural Organization (FAO-56) Pen- diction and an estimation of the error that depends
man-Monteith (PM) procedure presented by Allen et on the variogram and the spatial configuration of the
al. (1998). The FAO Penman-Monteith equation pre- data. Kriging with external drift incorporates secdicts the evapotranspiration from a hypothetical grass ondary information into the kriging system when the
reference surface that is 0.12 m in height having a main and second variables are correlated (Esri, 2012).
surface resistance of 70 s m-1 and albedo of 0.23. The In our case, altitude was evaluated as a secondary varequation provides a standard to which evapotranspi- iable. Although similar to universal kriging, it uses an
ration can be computed. The evapotranspiration from ancillary variable, which varies smoothly in space, to
other crops can be related in different periods of the represent the trend instead of the spatial coordinates
year or other regions.
(Goovaerts, 2000).
2.5. Irrigation requirement for sugarcane

2.7. Estimate pumping water cost per hour

The irrigation requirements for sugarcane are calculated according to Allen et al. (1998). The irrigation
requirement for sugarcane was estimated according to
the following equation:

Pumping costs: Pumping water costs were divided
into two main categories: (i) fixed cost and (ii) operating costs, which vary directly with the number of operating hours. The calculation assumed the pumps to
have 150 -200 m3/h discharge, engine power 8 horsepower, and fuel consumption of 0.12 L/horsepower/
hour (L/hp/h). The value of these costs can be estimated by making a few assumptions about machine

IR = (ETo * Kc) + LR *Ea* 4.2
Where:
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life, annual use, fuel and labour prices (Thompson et
al., 2002). Fixed costs included depreciation, interest
(opportunity cost), taxes, insurance, and housing facilities. Variable costs included repairs, maintenance,
fuel, lubrication, and operator labour. The average cost
of pumping one cubic meter of water was estimated by
0.12 L.E. (Egyptian pound) according to Hanafy et al.
(2008).

ences among the irrigation requirement under current and future scenarios.

3. Results and discussion

The lowest ETo values were projected under RCP3;
while the highest was expected under RCP8.5 in all
governorates. All ETo values under climate change
scenarios were significantly higher than the current
conditions. We can conclude that all RCP scenarios
were significantly higher than the current conditions.
Moreover, the highest ETo under RCP scenarios was
recorded in Aswan and Luxor under RCP 8.5 during
2071-2100 time series. In contrast, the lowest ETo under climate change were found in Menia under RCP3
during 2011-2040 time series.

Data indicated that the highest monthly ETo values
during current and future conditions was found in
Luxor and Aswan; while the lowest ETo values were
recorded in Menia. The highest monthly ETo values
for the concerned region under the current situation
was recorded during the summer months (June, July
2.8. Statistical analysis
and August), while the lowest monthly ETo was recorded in the winter months (December, January
Statistical analysis was carried out using SAS software. and February). Concerning the monthly ETo in the
The paired t-test was used to establish whether there different studied time series (2011-2040, 2041-2070
exist significant differences in the current ETo from and 2071-2100), all scenarios expected significant in1998 to 2007 and estimated ETo under climate change crease of ETo values in different studied time series
in the 2050s, 2100s at significant level 0.05 (SAS, 2000). compared to current climatic conditions.

3.1. Trend of ETo, current and future
The average monthly ETo values for the concerned
governorates under current and future (2011-2040,
2041-2070 and 2071-2100) conditions are presented
in Tables (2 and 3). Table 2 represents the Menia governorate or Middle Egypt governorates whereas Table 3 represents the Aswan governorate or the Upper
Egypt governorate. The other studied governorate is
tabulated in the annexe. There were significant differ-

Table 2. Average reference ETo under current and future conditions at Menia Governorate
Current
19712000

20112040

RCP 3
20412070

20712100

Jan

2.71

2.89

3.12

3.36

2.88

Feb

3.37

3.64

3.87

4.13

Mar

5.60

5.96

6.31

6.68

month

RCP4.5
201120412040
2070

RCP 6
2041- 20712070 2100

20112040

RCP 8.5
2041- 20712070
2100

20712100

20112040

3.01

3.09

2.87

2.99

3.15

2.89

3.12

3.36

3.61

3.76

3.85

3.59

3.75

3.92

3.64

3.87

4.13

5.96

6.13

6.22

5.94

6.09

6.34

5.96

6.31

6.68

Apr

8.08

8.46

9.07

9.71

8.44

8.76

8.98

8.44

8.75

9.11

8.46

9.07

9.71

May

10.52

10.96

11.60

12.34

10.95

11.28

11.49

10.93

11.22

11.73

10.96

11.60

12.34

Jun

10.92

11.58

12.25

13.15

11.47

11.95

12.18

11.39

11.87

12.45

11.58

12.25

13.15

Jul

10.16

10.73

11.56

12.47

10.67

11.17

11.42

10.66

11.06

11.65

10.73

11.56

12.47

Aug

9.17

9.76

10.59

11.50

9.76

10.24

10.44

9.73

10.14

10.74

9.76

10.59

11.50

Sep

7.69

7.98

8.49

9.04

7.95

8.24

8.40

7.92

8.19

8.54

7.98

8.49

9.04

Oct

5.80

6.15

6.61

7.12

6.14

6.37

6.52

6.10

6.33

6.65

6.15

6.61

7.12

Nov

3.66

3.95

4.24

4.55

3.93

4.09

4.18

3.91

4.08

4.26

3.95

4.24

4.55

Dec
average

2.60
6.69

2.82
7.07

3.04
7.56

3.29
8.11

2.81
7.05

2.92
7.33

3.00
7.48

2.79
7.02

2.90
7.28

3.06
7.63

2.82
7.07

3.04
7.56

3.29
8.11

*

*

*

*

*

*

*

*

P-Value

*

*

*

*

* Significant at P < 0.05
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Table 3. Average reference ETo under current and future conditions at Aswan Governorate
Current

RCP 3

RCP4.5

RCP 6

RCP 8.5

19712000

20112040

20412070

20712100

20112040

20412070

20712100

20112040

20412070

20712100

20112040

20412070

20712100

Jan

3.24

3.45

3.55

3.55

3.48

3.70

3.82

3.45

3.69

3.95

3.50

3.88

4.33

Feb

5.60

5.89

6.01

5.99

5.90

6.14

6.27

5.89

6.12

6.42

5.95

6.39

6.79

Mar

6.80

7.18

7.36

7.36

7.21

7.54

7.70

7.18

7.52

7.89

7.25

7.78

8.43

Apr

10.80

11.19

11.37

11.37

11.22

11.62

11.89

11.19

11.59

12.06

11.23

12.00

12.84

May

12.40

12.85

13.00

13.00

12.86

13.00

13.00

12.82

13.00

13.00

12.88

13.00

13.00

Jun

14.00

14.00

14.00

14.00

14.00

14.00

14.00

14.00

14.00

14.00

14.00

14.00

14.00

Jul

13.48

14.06

14.30

14.30

14.06

14.61

14.84

14.04

14.52

15.00

14.08

15.00

15.00

Aug

12.26

12.98

13.00

13.00

12.99

13.00

13.00

12.96

13.00

13.00

13.00

13.00

13.00

Sep

11.02

11.40

11.57

11.56

11.40

11.82

12.05

11.39

11.76

12.23

11.42

12.13

12.96

Oct

9.71

9.99

10.17

10.13

9.99

10.43

10.63

9.99

10.34

10.77

10.09

10.69

11.41

Nov

5.91

6.26

6.37

6.36

6.29

6.55

6.70

6.25

6.55

6.83

6.29

6.80

7.33

Dec
average

4.20
9.12

4.43
9.47

4.56
9.61

4.55
9.60

4.44
9.49

4.67
9.76

4.81
9.89

4.43
9.47

4.64
9.73

4.93
10.01

4.49
9.51

4.86
9.96

5.33
10.37

*

*

*

*

*

*

*

*

*

*

*

*

month

P-Value
* Significant at P < 0.05

3.2. Irrigation requirements for sugarcane under under the different governorates compared to the othcurrent and future conditions
er RCPs scenarios.
Data in Table (4) show the irrigation requirement values under the current and different RCP scenarios in
major areas of sugarcane production in the Middle and
Upper Egypt governorates. The irrigation requirement
values (cubic meter/feddan/season) for sugarcane under RCPs scenarios ranged between 8618.8m3/feddan
(RCP3 at 2011-2040 in Menia using a gated pipe) to
16768 m3/feddan (RCP 8.5 at 2071-2100 in Aswan using flood irrigation). Concerning the RCPs scenarios
and time series, Aswan governorate had the highest
irrigation requirements, followed by Luxor and Qena.
In contrast, Menia and Asyut had the lowest irrigation requirements for sugarcane. It could be concluded that the highest predicted irrigation requirements
for sugarcane were found in the Upper Egypt governorates during different time series, while the lowest
water requirement was found in Middle Egypt Governorate (Menia). Generally, the predicted irrigation
requirement gradually increased with time series
(2011-2040, 2041-2070 and 2071-2100) under different RCPs scenarios to reach the maximum predicted
values during 2071–2100. The RCP 8.5 scenario had
the highest irrigation requirements for sugarcane crop
30					

Finally, flood irrigation (conventional irrigation
method) had a higher irrigation requirement than the
gated pipe irrigation system under all tested scenarios
and time series. Irrigation requirement under gated
pipe irrigation system was lower than flood irrigation
system by about 28.56%. This result can be one of the
adaptation options for the management of irrigation
water for sugarcane under climate change conditions.
These results agreed with Abdrabbo et al. (2013), Abdrabbo et al. (2015), and Farag et al. (2014). They reported that air temperature under climate change will
be higher than current conditions and that irrigation
requirements will be higher under different agro-ecological zones by uneven rates. Nour El-Din, (2013)
concluded that low irrigation efficiency of conventional flood irrigation system increases the vulnerability of the water sector in Egypt because more water
is needed to irrigate the cultivated crop. Under this
study, using a gated pipe irrigation system is considered one of the solutions for low water use efficiency for the irrigation system. Abdrabbo et al. (2015)
mentioned that ETo would be increased by 10-12% in
the Nile Delta and will be increased by about 20% in
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Upper Egypt, meaning that Upper Egypt will be more
vulnerable to the irrigation water availability (Farag et
al. 2014). Irrigation performance in Egypt is the overall result of existing climatic conditions, irrigation
systems and availability of investment (Hamdy, 2007).

availability of irrigation water is considered a regional
problem under projected climate change. Climate assessment reports for the southern Africa region confirm that the region will become warmer and drier.
The air temperature is predicted to increase by 2-5oC
over coming decades (IPCC, 2007) and increasingly
varied rainfall is anticipated, with the region becoming generally drier, especially in the east. The consequence of these combined impacts of climate change
is expected to reduce the productivity of several crops
(Lobell et al., 2008).
3.3. Interpolation for irrigation water requirement

The projected future temperature rises under climate
change scenarios are likely to increase irrigation demands, thereby directly decreasing irrigation water
use efficiency for all crops. The increase in the ETo
in Egypt is projected to augment the national irrigation-demands by 10-20% during the 2100s. The

Table 4. Water requirements (cubic meter per feddan /season) for sugarcane in the Middle and Upper Egypt
governorates using flood or gated pipe irrigation system under current and future conditions.
Current

RCP3

RCP4.5

RCP 6

RCP 8.5

19712000
flood
irrigation

2011- 2041- 2071- 2011- 2041- 2071- 2011- 2041- 2071- 2011- 2041- 20712040 2070 2100 2040 2070 2100 2040 2070 2100 2040 2070 2100
Menia

11500

12066 12257 12245 12085 12543 12804 12049 12474 13058 12135 12932 13843

Gated pipes

8214

8619

8755

8747

8632

8960

*

*

*

*

*

P-Value

9146
*
Asyut

8607

8910

9327

8668

9237

9888

*

*

*

*

*

*

flood
irrigation

11776

12301 12519 12489 12316 12817 13070 12268 12777 13335 12381 13246 14211

Gated pipes

8412

8786

8942

8921

8797

9155

*

*

*

*

*

P-Value
flood
irrigation

9336
*
Sohag

8763

9126

9525

8844

*

*

*

*

9461 10151
*

*

12455

12893 13067 13049 12895 13388 13530 12865 13331 13848 12975 13709 14585

8897

9209
*

flood
irrigation

12826

13294 13553 13543 13329 13855 14138 13265 13754 14433 13381 14267 15025

Gated pipes

9162

9496

9681

9673

9521

*

*

*

*

Gated pipes
P-Value

P-Value
flood
irrigation
Gated pipes

13693
9781

*
14955
10682

9321
*

9211
*

9563
*

9665
*
Qena

9189
*

9897 10099 9475
*

*
Luxor

*

9522
*

9892
*

9268
*

9792 10418
*
*

9824 10309 9558 10191 10732
*

*

*

*

*

14276 14390 14390 14320 14678 14988 14242 14644 15104 14336 15076 15893
10197 10279 10279 10229 10484 10706 10173 10460 10788 10240 10769 11352

P-Value
flood
irrigation
Gated pipes
P-Value

9334
*

*

*

*

*

*
Aswan

*

*

*

*

*

*

15478 15696 15692 15502 15913 16114 15466 15877 16283 15540 16221 16769
11056 11212 11209 11073 11366 11510 11047 11340 11631 11100 11587 11978
*
*
*
*
*
*
*
*
*
*
*
*

* Significant at P < 0.05
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for the sugarcane
Figures 1, 2, 3 and 4 show the interpolation maps of
total seasonal irrigation requirement (cubic meter
per feddan) values for the major sugarcane production governorates in Middle and Upper Egypt. Each
governorate was represented in the maps by using
their corresponding coordinates. The interpolated
maps created regions based on the similar irrigation
requirement values; the same colour represents the
value of irrigation requirement in the range of this region. Menia governorate had the lowest irrigation requirement value in comparison to the other locations,
and it was recognised by the lighter colour. In contrast, Aswan governorate had the highest irrigation
requirement values under current and RCPs scenarios. The interpolated maps confirmed that also the irrigation requirement values under different time series
(2011-2040, 2041-2070 and 2071-2100) were higher
than those values under the current situations. The
interpolation indicated that the area of the dark col-

our (highest irrigation requirements) in Upper Egypt
which contained Aswan and Luxor become larger under RCP 8.5 and under time series 2071-2100. This
data confirm the finding above. The irrigation requirements in Aswan are higher than the other studied governorates, and RCP 8.5 had the highest water
requirements in 2071-2100 time series. These results
agreed with Farag et al. (2014) who reported that using interpolation technique helps demonstrate the
climatic data under current conditions and climate
change to help the decision-makers draw an accurate
plan for future irrigation water management.
3.4. Fuel requirements for sugarcane crop under
current and future conditions
Data in Table (5) show that the total fuel requirement
for sugarcane will increase under all RCPs scenarios
in comparison with the current conditions. Total fuel
requirement in Upper Egypt governorates was higher than in Middle Egypt governorates. Fuel require-

Fig. 1. Interpolation maps of total irrigation requirement values for sugarcane under current (1971 – 2000)
and RCP3 conditions at 2011-2040, 2041-2070 and 2071 - 2100.
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Fig. 2. Interpolation maps of total irrigation requirement values for sugarcane under the current (1971 –
2000) and RCP4.5 conditions at 2011-2040, 2041-2070 and 2071 - 2100.

Fig. 3. Interpolation maps of total irrigation requirement values for sugarcane under the current (1971 –
2000) and RCP6 conditions at 2011-2040, 2041-2070 and 2071 - 2100.
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Fig. 4. Interpolation maps of total irrigation requirement values for sugarcane under the current (1971 –
2000) and RCP8.5 conditions at 2011-2040, 2041-2070 and 2071 - 2100.
ment increased under all RCPs scenarios as follow:
RCP3 increase by 5%, RCP4.5 increase by 8%, RCP6
increase by 10% and RCP8.5 increase by 12% compared to the fuel requirements under current conditions. The highest fuel requirement was found under
RCP8.5 at time series 2071–2100. This data agreed
with Naohiro and Takahide (2015) and Henggeler et
al. (2004), who concluded that the consumption of
fuel would increase gradually with increasing air temperature and water consumption. The same authors
added that the operation period would increase with
increasing water need, and the fuel consumption will
increase due to the impacts of high temperature under
climate change based on climate change scenarios.
3.5. Cost of irrigation for sugarcane crop under current and future conditions
Data in Table (10) shows the seasonal water pumping cost (diesel cost + fixed cost + operating cost) of
a flood irrigation system in the six governorates (Menia, Asyut, Sohag, Qena, Luxor and Aswan). The average water pumping costs were around 1571 L.E in
the tested governorates under current conditions. The
34					

highest pumping cost was recorded in Aswan governorate followed by Luxor, Qena, Sohag, Asyut, and
Menia (1826, 1671, 1566, 1520, 1438, and 1404 L.E,
respectively). Also, Table (10) shows that the average
cost (L.E/fed./season) of pumping water was around
1122 L.E under gated pipes system. Aswan governorate had the highest cost, followed by Luxor and Qena.
Flood irrigation had higher pumping costs than gated
pipe system by about 29% under current and future
conditions. RCP8.5 scenarios had the highest pumping cost compared to the other RCP scenarios for all
other time-series. Aswan governorate was highest in
cost, followed by Luxor, Qena, Sohag, Asyut, and Menia (1735-1690-178-1696-1940-2047, respectively).
The percentage of cost increase for RCP8.5 compared
to current conditions for Aswan, Luxor, Qena, Sohag,
Asyut, and Menia was 21%, 20%, 17%, 17% 16% and
12%, respectively.
It can be concluded that Aswan governorate had the
highest pumping cost compared to the other governorates and thus higher production cost of sugarcane
because of higher evapotranspiration than the other studied governorates. Regarding RCP scenarios,
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Table 5. Fuel requirements (liter of diesel per feddan /season) for sugarcane in the Middle and Upper Egypt
governorates using flood or gated pipe irrigation system under current and future conditions.

Menia
flood irrigation

Current
RCP3
RCP4.5
RCP 6
RCP 8.5
1971- 2011- 2041- 2071- 2011- 2041- 2071- 2011- 2041- 2071- 2011- 2041- 2071000
2040 2070 2100 2040 2070 2100 2040 2070 2100 2040 2070 2100
62.2

65.3

66.3

66.2

65.4

67.9

69.3

65.2

67.5

70.6

65.6

70.0

74.9

Gated pipes

44.4

46.6

47.4

47.3

46.7

49.5

46.6

48.2

50.5

46.9

50.0

53.5

67.6

48.5
Asyut
66.6 69.3

flood irrigation

63.7

66.5

67.7

70.7

66.4

69.1

72.1

67.0

71.7

76.9

Gated pipes

45.5

47.5

48.4

48.3

47.6

flood irrigation

67.4

69.7

70.7

Gated pipes

48.1

49.8

flood irrigation

69.4

Gated pipes

50.5

47.4

49.4

51.5

47.8

51.2

54.9

70.6

49.5
Sohag
69.8 72.4

73.2

69.6

72.1

74.9

70.2

74.2

78.9

50.5

50.4

49.8

52.3

49.7

51.5

53.5

50.1

53.0

56.4

71.9

73.3

73.3

51.7
Qena
72.1 75.0

76.5

71.8

74.4

78.1

72.4

77.2

81.3

49.6

51.4

52.4

52.3

51.5

54.6

51.3

53.1

55.8

51.7

55.1

58.1

flood irrigation

74.1

77.2

77.9

77.9

53.5
Luxor
77.5 79.4

81.1

77.0

79.2

81.7

77.6

81.6

86.0

Gated pipes

52.9

55.2

55.6

55.6

55.3

57.9

55.0

56.6

58.4

55.4

58.3

61.4

flood irrigation

80.9

83.7

84.9

84.9

56.7
Aswan
83.9 86.1

87.2

83.7

85.9

88.1

84.1

87.8

90.7

Gated pipes

57.8

59.8

60.7

60.6

59.9

62.3

59.8

61.4

62.9

60.0

62.7

64.8

61.5

RCP8.5 had the highest pumping cost followed by
RCP6 while the lowest pumping cost was estimated under current conditions. Moreover, the highest
pumping cost was found under time series 2071–2100,
followed by 2041-2070 while the lowest pumping cost
under climate change was estimated under time series 2011-2040. This data agreed with Abdrabbo et al.,
(2015), and Naohiro and Takahide (2015) who mentioned that the water requirements would increase
under RCPs scenarios compared to the current conditions and then the cost of pumping water would increase gradually with the increasing water needs. The
production of sugarcane in the upper region area faces
many problems such as a conventional farm irrigation
system with high irrigation quantities, the low income
per unit area compared with cash crops, higher cost
of fuel compared with 2012 season and competition
between sugarcane and sugar beet (Farag et al., 2017).
Climate change issues will increase the challenges
which impact the sustainable production of sugarcane
in Upper Egypt (Abdrabbo et al., 2015).

requirements for sugarcane in the main cultivation
area, which can help strategic measurements for future sugarcane cultivation. Alternatively, the sugarcane area from Aswan and Qena could be moved to
Menia and Asyut, where there are lower evapotranspiration and lower irrigation water needs. On the other hand, Egypt already encounters a crisis related to
the availability of freshwater due to linear increase in
Egyptian population with limited irrigation water resources from the Nile River (Farag et al., 2014). An issue which will become increasingly complicated with
the construction of the Renascence Dam by Ethiopia
(Nour El-Din, 2013). The decision-maker will need
such results to determine the different available options to build strategic and contingent plans that take
into consideration the socioeconomic aspect related
to sugarcane production in Upper Egypt. Over the last
ten years, there have been many efforts on to improve
water use efficiency for this area through demonstration farms that use different irrigation methods such
as gated pipes or drip irrigation system to enhance the
productivity of unit of water (Osaman, 2002). The priCultivating alternative crops in such area is not an mary purpose of such strategy is to conserve a signifeasy undertaking because there is a lack of knowledge icant amount of water for cultivation area expansion
in terms of good agricultural practices for such crops. and to enhance the food security of Egyptian people
The current work gives the decision-maker in the irri- through proper irrigation water management as well
gation sector an accurate estimation of the irrigation as reduce the cost of production which means higher
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profits for farmers (Abdel-Raheem et al., 2016).
4. Summary and conclusion
The expected climate changes in Egypt, according to
the RCP scenarios, will cause an increase in the ETo
of all sugarcane cultivation areas. Irrigation requirements increased depending on climate change scenarios data. The expected climate changes in Egypt
according to the RCP scenarios will also cause an
increase in seasonal irrigation requirement for sugarcane under future climate change conditions. Using interpolated maps is an easy way to illustrate the
irrigation requirements for sugarcane under climate
changes for decision-makers to allow the building of
future management plans. The economic study of the
cost of irrigation concluded that fuel requirements

would increase with increasing irrigation requirements under all RCP scenarios, which mean an increase in the cost of sugarcane production. Further
studies are needed to study the effect of irrigation efficiencies on climate-proofing sugarcane production.
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Table 6. The costs (L.E/feddan/season) of pumping water for sugarcane in the Middle and Upper Egypt
governorates using flood or gated pipe irrigation system under current and future conditions.
Irrigation systems
flood irrigation system
Governorate
Menia Asyut Sohag Qena Luxor
Aswan
(1971-2000)
Current conditions 1404 1438 1520 1566 1671
1826
(2011-2040)
RCP3
1473 1502 1574 1623 1743
1889
differences %
5%
4%
4%
4%
4%
3%
RCP4.5
1475 1503 1574 1627 1748
1832
differences %
5%
5%
4%
4%
5%
0%
RCP6
1471 1498 1570 1619 1738
1888
differences %
5%
4%
3%
3%
4%
3%
RCP8.5
1481 1511 1584 1633 1750
1897
differences %
5%
5%
4%
4%
5%
4%
(2041-2070)
RCP3
1496 1528 1595 1654 1757
1916
differences %
7%
6%
5%
6%
5%
5%
RCP4.5
1531 1565 1634 1691 1792
1942
differences %
9%
9%
8%
8%
7%
6%
RCP6
1523 1560 1627 1679 1788
1938
differences %
8%
8%
7%
7%
7%
6%
RCP8.5
1579 1617 1673 1742 1840
1980
differences %
12%
12%
10%
11% 10%
8%
(2071-2100)
RCP3
1495 1525 1593 1653 1757
1916
differences %
6%
6%
5%
6%
5%
5%
RCP4.5
1563 1595 1652 1726 1830
1967
differences %
11%
11%
9%
10% 10%
8%
RCP6
1594 1628 1690 1762 1844
1988
differences %
14%
13%
11%
13% 10%
9%
RCP8.5
1690 1735 1780 1834 1940
2047
differences %

20%

21%
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17%

17%

16%

12%

gated pipes irrigation system
Menia Asyut Sohag Qena Luxor Aswan
1003

1027

1086

1118

1194

1304

1052
5%
1054
5%
1051
5%
1058
5%

1073
4%
1074
5%
1070
4%
1080
5%

1124
3%
1124
3%
1122
3%
1131
4%

1159
4%
1162
4%
1157
3%
1167
4%

1245
4%
1249
5%
1242
4%
1250
5%

1350
4%
1352
4%
1349
3%
1355
4%

1069
7%
1094
9%
1088
8%
1128
12%

1092
6%
1118
9%
1114
8%
1155
12%

1139
5%
1167
7%
1162
7%
1195
10%

1182
6%
1208
8%
1199
7%
1244
11%

1255
5%
1280
7%
1277
7%
1315
10%

1369
5%
1387
6%
1384
6%
1414
8%

1068
6%
1116
11%
1139
14%
1207

1089
6%
1140
11%
1163
13%
1239

1138
5%
1180
8%
1207
12%
1272

1181
6%
1233
9%
1258
14%
1310

1255
5%
1307
9%
1317
12%
1386

1368
5%
1405
8%
1420
9%
1462

20%

21%

17%

17%

16%

12%
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This study aims to put forward and discuss the analysis results of various factors on the
creation of food waste from households. An online survey application was used, and 1,488
individuals participated in the study. Of the participants, 32.9% stated that they produce
0-1 kg of food waste. The main reasons for food waste were found to be mouldy food, food
left in the refrigerator for too long and the date expiration of food. There was a significant
negative association between the amount of food waste in households and age, living place,
control of refrigerator/storage cabinet, preparation of a shopping list, and the determination of time for food to be cooked and the frequency of preparing meals with fresh foods.
On the other hand, there was a significant positive association between the amount of food
waste in households and household average food consumption per week, the number of
women living at home, frequency of food shopping, buying food that is not needed when
shopping, frequency of noticing that you forgot to use food once you used it and stored in
the refrigerator/storage cabinet, frequency of ordering food at home, frequency of food
preparation with prepared food products, and frequency of thinking that portion size of the
dish was large when cooking or serving a meal. Also, it has been found that there is a significant relationship between the amount of food waste and one’s profession, shopping place,
and the feeling of guilt when throwing food away (p<0.05). Based on the study results, to
prevent waste generation behaviours of individuals, effective initiatives should be carried
out through awareness campaigns in various areas.

1. Introduction

Food loss and waste are critical sustainability issues
that should be handled due to the economic, environmental and social impacts. Food losses are associated
with the decrease in the amount of edible food during production, post-harvest and processing stages. In
contrast, food wastes refer to the foods which are lost
at the retailer and consumer level (Parfitt et al., 2010).
According to a report by the United Nations Environment Programme (UNEP) and the World Resources Institute (WRI), one-third of the foods produced
around the world is wasted or discarded on an annual
39

basis, half of which is generated at the household level (especially in developed countries) (Jorissen et al.,
2015).
The amount of food waste generated by households
is estimated to be more than 50.0% of the total food
waste in Europe (Kummu et al., 2012), and up to 60.0%
of the total food waste occurs in the USA (Griffin et
al., 2009). Researches in England have revealed that
the amount of food and drink wasted at the household
level is approximately 22.0% of all foods and drinks
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purchased (330 kg per household annually). More so, Qi & Roe, 2016).
65.0% of such wastes (215 kg per household annually)
are edible before they discarded (WRAP, 2009).
The planning and creation of a shopping list are useful
in the minimisation of food waste at the household
Households represent the last point of the profit-driv- level (Sharp et al., 2010; Stefan et al., 2013). Moreover,
en food supply chain and a complex structure of food it is known that people who fall under the influence
management behaviours (Stancu et al., 2016). A bet- of special offers while shopping, generate more food
ter understanding of such behaviours can be used to waste (Mattar et al., 2018), and that the foods which
maximise food-management efficiency in households are purchased, placed in the refrigerator and forgotten
and to minimise food wastes. Previous studies on the also lead to food waste (Graham- Rowe et al., 2014,
factors affecting food waste in households emphasise Koivupuro et al., 2012; Ponis et al., 2017). The frethat the generation of food waste is a complex issue quency of shopping also affects the amount of food
affected by many factors such as sociodemographic waste. Jorissen et al. (2015) have found that food waste
features (age, gender, income, household size, etc.), decreases as the frequency of shopping increases in
shopping behaviours, poor cooking skills, packaging Germany, but not in Italy. It has been established that
failures, medical misunderstandings to waste foods, there is a direct proportion between the weekly cost of
and cultural differences (Aschemann-Witzel et al., food shopping and the amount of food waste (Gaiani
2015; Evans, 2012; Koivupuro et al., 2012; Monier et et al., 2018). Furthermore; it is considered that foods
al., 2010; Sharp et al., 2010; Stancu et al, 2016; Stefan with bigger package sizes are associated with higher
et al., 2013).
amounts of food waste (Williams et al., 2012).
Sociodemographic factors are among the key factors
affecting the generation of food waste from households. While research shows that women generate
more food waste than men, there are also some studies showing that men generate more food waste (Barr,
2007; Koivupuro et al., 2012; Secondi et al., 2015;
Visschers et al., 2016). Age is considered an important
factor in the generation of food waste, and it is suggested that young people tend to generate more waste
(Quested et al., 2013; Visschers et al., 2016). Household size and type are pointed out as another critical
factor in the generation of food waste (Koivupuro et
al., 2012; Parizeau et al., 2015; Tucker & Farrelly, 2016;
Visschers et al., 2016). It has been observed that bigger
households with children generate more food waste
while the amount of food waste per person is higher
in smaller households. There are some inconsistencies
between results showing the impact of household income and residential area on the generation of food
waste (Ganglbauer et al., 2013; Jorissen et al., 2015;
Koivupuro et al., 2012; Mattar et al., 2018; Neff et al.,
2015; Secondi et al., 2015). While an enhanced level of education is correlated with a reduced generation of food waste (Abdelradi, 2018; Qi & Roe, 2016),
research has also suggested that people with a lower level of education might generate less food waste
(Monier et al., 2010; Secondi et al., 2015). It has been
suggested that occupation is also among the factors
affecting food waste generation (Mattar et al., 2018;
40					

Williams et al. (2012) observed that approximately
40.0% of food waste from households in England is
generated because more meals are cooked, prepared
and served than are consumable. Lyndhurst et al.
(2007) determined that behaviours such as poor cooking plans, changes in cooking plans, lack of desire to
eat leftovers and not knowing what to do with them
also lead to the generation of food waste by households.
The growing number of individuals who are concerned or feel guilty about food waste shows an intention to minimise such wastes, which is relevant for
the minimisation of food waste (Mondejar- Jimenez
et al., 2016; Neff et al., 2015; Principato et al., 2015;
Stancu et al., 2016; Stefan et al., 2013; Qi & Roe, 2016;
Quested et al., 2013).
It is observed that various sociodemographic, behaviour, and attitude factors are effective in the generation
of food wastes, which have unfavourable economic,
environmental, and social impacts at the household
level. This study aims to establish the factors affecting
the generation of food waste at the household level in
Turkey and to provide preventive solutions.
2. Material and methods
2.1. Participants and data collection
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The research was conducted between November-December 2018. In consequence of the study, 1,564 individuals living in the country were reached. Individuals who failed to indicate the average monthly amount
of food waste, an explanation, the types of raw and
cooked foods discarded most frequently, and those
who provided imperfect sociodemographic information, were excluded from the study during analysis.
The analyses were conducted with 1,488 individuals.
The survey form of the research was sent to people
through the researcher’s social media accounts. The
study was conducted voluntarily, and the participants
were not provided with an incentive to participate in
the study.

2.2.3. Section #3: Features and behaviours for preparing and consuming food at home

Multiple-choice questions were asked to the participants regarding whether they like spending time in the
kitchen preparing/cooking meals, evaluation of their
cooking skills, the time of determination of the food
to be cooked at home, the frequency of take-home
foods (never, 1-2 times a week, 3-4 times a week etc.),
the frequency of preparing meals with fresh foods and
trying new recipes in the kitchen (always, very often,
sometimes etc.), consideration of the serving size as
large while cooking and serving any meal, the frequency of cooking, ordering a meal, eating any previ2.2. Questionnaire development
ously-cooked meal and enjoying meals with friends/
guests at home in a week (never, 1-2 times a week, 3-4
The questionnaire was developed upon assessment of times a week etc.).
similar studies found in literature (Aschemann-Witzel
et al., 2017a; Aschemann-Witzel et al., 2017b; Gaiani 2.2.4. Section #4: Information, attitudes and behavet al., 2018; Janssen et al., 2017; Mallinson et al., 2016; iours for food waste
Ponis et al., 2017; Szabó-Bódi et al., 2018) and sent
to participants. Each questionnaire was comprised of Questions were asked about the raw and cooked foods
four sections:
discarded most frequently, reasons thereof, estimated
monthly average of food waste amount, feeling of guilt
2.2.1. Section #1: Sociodemographic features
for wasted foods, suggestions to minimise food waste,
and level of awareness and willingness on the initiaThis section included multiple-choice questions in- tives intending to minimise the food waste. While the
quiring on the participants’ age, gender, level of ed- questions regarding the raw and cooked foods disucation, occupation, marital status, average monthly carded most frequently were open-ended, all others
household income and average weekly household were multiple choice.
food expenditure. Open-ended questions asked about
the residential area and those living in the household, 2.3. Data analyses
including, number of individuals, children aged 6-11,
and women.
The factors that potentially affect the amount of food
waste were used variably in the study. These factors
2.2.2. Section #2: Features and behaviours for food included sociodemographic features such as age, inshopping
come and residential area, shopping features (frequency and points of shopping), features for cooking
Participants were given multiple-choice questions and consuming meals (frequency of cooking at home,
about the person who plans and performs the food cooking skills) and feeling of guilt for discarding
shopping in their homes, the frequency of food shop- foods.
ping (once a month, once a week, twice a week, every SPSS 20 software was employed for statistical analysis
day etc.), where food shopping is generally performed, of the data obtained in the study. Categoric data were
the means of food shopping, pre-food shopping pro- presented in figure-percentage. A Multiple Response
cesses (checking the refrigerator/store cupboard, cre- Set was created while assessing the questions with
ating a shopping list), points paid attention to while multiple responses. Chi-square test and Fisher’s exact
purchasing food, and tendencies to purchase any un- test were used to compare the classified data. Pearson
necessary products or fall under the influence of spe- correlation analysis was conducted to assess the relacial offers.
tions between the variables. The results were assessed
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in a confidence interval of 95%, and a significance lev- of the participants shown in Table 1.
el of p<0.05.
More than half of the participants reported “Myself ”
3. Result
as the person who food shops (62.1%) and plans food
shopping (53.4%). The frequency of food shopping
Information on the sociodemographic characteristics was reported as “two times a week” on a maximum
Table 1. Socio-demographic features of the participants
n

%

Aged 19-30

796

53.5

Aged 31-40

537

36.1

Aged 41-50

123

8.3

Aged 51 and above

32

2.1

1408

94.6

80

5.4

Literate

4

0.3

Secondary school-primary school graduate

19

1.3

High school graduate

151

10.1

Collage-university graduate

990

66.5

Post-graduate

324

21.8

Housewife

265

17.8

Government officer

485

32.6

Worker

21

1.4

Self-employed

82

5.5

Unemployed

91

6.1

Retired

18

1.2

Private Sector

288

19.4

Student

146

9.8

Academician

92

6.2

Married

1047

70.4

Single

441

29.6

TRY 500.00 and below ($ 90.0) and below

101

6.8

TRY 500.00-TRY 1,000.00 ($ 91.00 - $ 180.00)

40

2.7

TRY 1,000.00 – TRY 1,500.00 ($ 181.00 - $ 270.00)

40

2.7

TRY 1,500.00 – TRY 2,000.00 ($ 271.00 - $ 360.00)

97

6.5

TRY 2,000.00 – TRY 3,000.00 ($ 361.00 – $ 540.00)

182

12.2

TRY 3,000.00 – TRY 4,000.00 ($ 541.00 - $ 720.00)

245

16.5

Age

Gender
Women
Men
Level of education

Occupation

Marital Status

Average monthly household income

TRY 4,000.00 – TRY 5,000.00 ($ 721.00 - $ 900.00)

219

14.7

TRY 5,000.00 and above ($ 901.00 and above)

564

37.9

Average weekly household food expenditure
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Continue Table 1. Socio-demographic features of the participants
Average weekly household food expenditure
Below TRY 50.00 (below $ 9.00)

48

3.2

TRY 50.00 – TRY 100.00 ($ 9.00 - $ 18.00)

315

21.2

TRY 100.00 – TRY 200.00 ($ 19.00 - $ 36.00)

502

33.7

TRY 200.00 – TRY 300.00 ($ 37.00 - $54.00)

353

23.7

TRY 300.00 and above ($ 55.00 and above)

227

15.3

Unknown

43

2.9

94

6.3

Number of individuals living in the household
1
2

372

25.0

3

519

34.9

4

359

24.1

5 and above

144

9.7

0

1237

83.1

1

202

9.9

2 and above

49

3.0

0

6

0.4

1

1049

70.5

2

305

20.5

3 and above

128

8.6

Metropolitan

1130

75.9

City

285

19.2

Town

57

3.8

Village

16

1.1

Number of children aged 6-11 living in the household

Number of women living in the household

Residential area

basis (33.9%). The frequent points of shopping were
shown to be “supermarkets” (41.7%) and “markets”
(37.0%), and 53.6% of them do so by “motor vehicles
(car, motorcycle, taxi)”. Before going for food shopping 49.5% of them “always” check the refrigerator/
store cupboard, 34.2% of them “always” create a shopping list, while 33.1% of them “sometimes” forget the
foods they have purchased in the refrigerator/storage
cupboard (Table 2).

participants fall under the influence of special offers
(discounts, multiple packages) during shopping (Table 2).

More than half of the participants (59.2%) have indicated that they like spending time in the kitchen
preparing/cooking meals, and 57.9% of them have indicated that their meal preparation/cooking skills are
“good”. In comparison, 56.7% of them have indicated
that they determine what food will be cooked “on the
The participants’ main consideration points while day of cooking”. Of the participants, 59.9% indicated
purchasing foods are as follows; whether the prod- that they “quite often” prepare meals with fresh foods
uct meets the “price-quality balance”, “high-quality” while 40.7% of them indicated that they “rarely” preand “label info”. A great majority of the participants pare meals with take-home foods (canned, frozen
(82.9%) check the “expiration date” of the product foods). 55.9% of the participants have indicated that
while food shopping. The ones who “sometimes” pur- they “sometimes” try new recipes in the kitchen, while
chase any unnecessary products during shopping cor- 46.2% of them have indicated that they “sometimes”
respond to 48.7% of the participants, and 86.2% of the consider the serving size as large while cooking or
UniKassel & VDW, Germany-May 2021
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serving any meal. 46.6% of the participants cook meals ed eating any previously-cooked meal “1-2 times” a
“5-7 times” a week, 56.1% of them “never” order any week, and 54.7% of them enjoy their meals with their
meal to their homes. Overall, 62.8% of them report- friends/guests “1-2 times” a week (Table 3).
Table 2. Information to food shopping
n

%

Myself

1328

62.1

My wife/husband

491

23.0

Family Elders

294

13.8

Brother/Sister

15

0.7

Other (Assistant, etc.)

7

0.3

Children

2

0.1

Myself

1277

53.4

My wife/husband

783

32.8

Family Elders

297

12.4

Brother/Sister

21

0.9

Other (Assistant, etc.)

10

0.4

Children

2

0.1

Everyday

99

6.7

Every other day

286

19.2

Twice a week

505

33.9

Once a week

433

29.1

Biweekly

112

7.5

Once in a month

53

3.6

Supermarkets

621

41.7

Markets

550

37.0

Small shops (bakery, butcher, etc.)

124

8.3

Bazaar

114

7.7

Direct from the manufacturer

56

3.8

Online

19

1.2

Wholesale markets

4

0.3

The person planning the food shopping *

The person going to food shopping *

Frequency of food shopping

Place of food shopping
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Continue Table 2. Information to food shopping

n

%

Motor vehicles (car, motorcycle, taxi)

797

53.6

On foot

639

42.9

Public transport

33

2.2

Home delivery (Online)

10

0.7

Bicycle

9

0.6

737

49.5

481

32.3

222

14.9

39

2.6

9

0.7

Always

509

34.2

Very often

421

28.3

Sometimes

370

24.9

Rarely

122

8.2

Never

66

4.4

Always

31

2.1

Very often

133

8.9

Sometimes

493

33.1

Rarely

731

49.1

Never

100

6.7

1212

25.5

864

18.1

746

15.7

705

14.8

591

12.4

395

8.3

178

3.7

43

0.9

The way to go food shopping

Checking the refrigerator / store cupboard before food
shopping
Always
Very often
Sometimes
Rarely
Never
Creating a shopping / needs list before food shopping

Forgetting purchased food in the refrigerator / store cupboard

Main points considered when buying food *
Meeting the price-quality balance
Being high-quality
Label info
Being organic
Being cheap
Being an ordinary product
Packaging feature
Having new features
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Continue Table 2. Information to food shopping

n

%

Being domestic production

13

0.3

Not close to the expiration date

8

0.2

Being expensive

4

0.1

Having halal certificate

2

0.05

Yes

1233

82.9

Sometimes

244

16.4

No

11

0.7

Always

20

1,3

Very often

133

8,9

Sometimes

724

48,7

Rarely

547

36,8

Never

64

4,3

557

37.4

725

48.8

206

13.8

Checking the expiration date when food shopping

Buying the unnecessary product while food shopping

Special offers positive affect purchasing status when food
shopping
Yes
Sometimes
No
*Multiple responses were provided.

Table 3. Respondents’ answers on meal preparation and cooking at home
n

%

Yes, I like

881

59.2

Sometimes I like

440

29.6

No, I do not like

167

11.2

Very bad

7

0.6

Bad

17

1.1

Middle

411

27.6

Liking spending time in the kitchen preparing/cooking meals

The skill to meal preparation/cooking
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Continue Table 3. Respondents’ answers on meal preparation and cooking at home
n

%

Bad

17

1.1

Middle

411

27.6

Good

862

57.9

Excellent

191

12.8

Just before cooking

7

0.6

On the day I cook

843

56.7

One or a few days before cooking

543

36.5

At the beginning of the week

92

6.2

At the beginning of the month

3

0.2

Always

437

29.4

Very often

892

59.9

Sometimes

148

9.9

Rarely

10

0.7

Never

1

0.1

8

0.5

Very often

124

8.3

Sometimes

539

36.2

Rarely

605

40.7

Never

212

14.3

Always

54

3.6

Very often

320

21.5

Sometimes

832

55.9

Rarely

260

17.5

Never

22

1.5

Always

83

5.6

Very often

253

17.0

Sometimes

687

46.2

Rarely

356

23.9

Never

109

7.3

5-7 times

693

46.6

3-4 times

620

41.7

1-2 times

165

11.1

Never

10

0.6

The time to determine the food to be cooked at home

Frequency of preparing meals with fresh foods

Frequency of food preparation with take-home food products (canned,
frozen foods, etc.)
Always

Frequency of trying new recipes

Frequency to think about the big portion size of a meal when cooking or
serving

The frequency of cooking at home in a week
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Continue Table 3. Respondents’ answers on meal preparation and cooking at home
n

%

5-7 times

693

46.6

3-4 times

620

41.7

1-2 times

165

11.1

Never

10

0.6

5-7 times

5

0.3

3-4 times

55

3.7

1-2 times

593

39.9

Never

835

56.1

5-7 times

37

2.4

3-4 times

458

30.8

1-2 times

934

62.8

Never

59

4.0

5-7 times

9

0.6

3-4 times

46

3.1

1-2 times

814

54.7

Never

619

41.6

The frequency of cooking at home in a week

The frequency of ordering food to home within a week

Frequency of eating previously cooked food at home within a week

Frequency of eating with friends/guests at home within a week

The estimated amounts of monthly foods discarded in participants, “no” by 0.7% of them, and “sometimes”
the households by participants are provided in Figure by 7.8% of them. Where the participants were request1.
ed to provide suggestions to minimise food waste, the
most common suggestions were as follows: “Provision
The raw foods discarded from households most fre- of more information to people about the environmenquently were vegetables (35.7%), salad ingredients tal impacts of food waste”, “creation of recipes for re(greens) (33.0%), and fruits (17.8%) (Figure 2).
use of any leftover meals/foods”, “raising the level of
awareness of people on the monetary value of food
The cooked foods discarded by households most fre- waste”, “raising the level of awareness of people on
quently were pasta, rice, bulgur (24.1%), leftovers the social value of food waste”, “making serving sizes
(15.0%) and soups (11.4%) (Figure 3).
smaller” and “purchase of smaller packages while purchasing packaged foods”.
Results reveal that the main reasons for discarding foods from households were as follows: “expired After analysis of the levels of food waste awareness and
products”, “formation of mould, etc. on the food” and willingness of the participants, 63.0% of them have in“storage of food for an excessive period in the refrig- dicated that they have read, seen or heard something
erator” (Table 4).
about this matter in the last six months. Still, only
11.6% of them know about either a practice, initiative
The question of “Do you feel guilty for discarded or campaign to minimise the food waste generated
foods?” was responded with “Yes” by 91.5% of the across the country or in cities in which they live. In
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total, 93.2% of the participants have indicated that
they want to be provided with more information on
how to prevent food waste, and 76.0% of them have
indicated that they want to spend extra time and effort
to eliminate any food waste. Besides, 64.8% of them
have indicated that they would like to take part in any
practice, initiative, campaign or other programs to
minimise the food waste generated by households.
Table 5 shows the correlations between some factors
considered to affect the generation of food waste and
amounts of food waste generated by households. As
the factors of age and urbanisation rate increased, the
amount of food waste decreased (p<0.05). Similarly,
when participants engaged in pre-shopping processes such as checking the refrigerator/supply cabinet or
preparing a shopping list, prepared meals with fresh
foods, and conducted menu planning in advance, the
amount of food waste also decreased (p <0.05). On
the contrary, when factors such as weekly food expenditure, the number of women living in the household, and the frequency of food shopping increased,
food waste increased (p<0.05). Results also revealed
that food waste increased as the following behaviours
increased (p<0.05): purchases of unnecessary products during food shopping; purchase of foods stored
and forgotten (in refrigerator/store cupboard,) after

single-use; meals bought for home delivery; meals
prepared with take-home foods (canned, frozen products); frequency of considering the serving size of any
meal as big while cooking or serving such a meal.
Besides the preceding, the average monthly amount
of food waste generated by households also varies
depending on an individual’s occupation, common
points of shopping, and whether they feel guilty for
discarding foods (p<0.05). While most housewives,
workers, self-employed persons, unemployed persons, retired persons, students and academics indicate their average monthly food waste amount as 0-1
kg, government officers and private sector employees
indicate amounts between 1-3 kg. Nearly half of those
shopping in supermarkets indicated that they generate 1-3 kg of food waste, while most of those shopping
in small shops (butcher’s shop, bakery, etc.), markets,
direct producers, online shops, bazaars or retail markets indicated generating 0-1 kg of food waste. When
respondents were asked about whether they feel guilty
for discarding foods, 37.8% of those who responded
“Yes” have indicated that they generate food wastes of
0-1 kg. Whereas 50.0% of those who responded “No”
and 33.0% of those who responded “Sometimes” indicated that they generate 1-3 kg of food waste.

Figure 1. Amount of food discarded by households in a month (%)
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Figure 2. Raw foods discarded most frequently (%)

Figure 3. Cooked foods discarded most frequently (%)
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Table 4. Reasons for discarding foods
n

%

Formation of mold, etc. on the food

1115

18.1

Storage of food for an excessive period of time in the refrigerator

1006

16.3

Expired products

919

14.9

Impaired taste of food

844

13.7

Storage of foods for an excessive period of time inside the store cupboard

485

7.9

Bad appearance of food

383

6.2

Big serving sizes of prepared meals

295

4.8

Dislike of any ingredient of a certain food or meal

271

4.4

Failure to plan shopping well

254

4.1

Erroneous preservation (storage) method at home

230

3.7

Big sizes (excessive amount) of packaged foods

160

2.6

Problems with cooking skills

138

2.2

57

0.9

Simultaneous serving of similar meals
*Multiple responses were provided.

Table 5. Assessment of some factors affecting the generation of food wastes
Average Amount of Food Discarded in a Month
r

p

Age

-0.079

0.004

Level of education

0.023

0.401

Socio-demographic factors (n=1343)*

Average monthly income

0.026

0.349

Average weekly household food expenditure (n=1316)*

0.101

0.000

Number of individuals living in the household

0.039

0.150

Number of women living in the household

0.072

0.008

Number of children aged 6-11 living in the household

0.002

0.933

Residential area

-0.060

0.028

Frequency of going for food shopping in the household

0.122

0.000

Purchase of any unnecessary products during good shopping

0.177

0.000

Frequency of purchasing foods and forgetting them in the cabinet (refrigerator/store cupboard,
etc.) after using them for once, and noticing that they have not been used again

0.212

0.000

Checking the refrigerator/store cupboard

-0.123

0.000

Creation of a shopping list

-0.077

0.005

Frequency of cooking at home

-0.048

0.077

Frequency of ordering meals to home

0.104

0.000

Frequency of eating any previously-cooked meal at home

-0.026

0.350

Frequency of enjoying meals with friends/guests at home

0.026

0.350

Cooking skills

-0.035

0.195

Time of determination of the meal to be cooked

-0.067

0.014

Frequency of preparing meals with fresh foods

-0.056

0.042

Frequency of preparing meals with take-home foods (canned, frozen products, etc.)

0.086

0.002

Factors for shopping (n=1343)*

Factors for preparing, cooking and consuming meals (n=1343)*
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Continue Table 5. Assessment of some factors affecting the generation of food wastes
Average Amount of Food Discarded in a Month
Frequency of trying new recipes in the kitchen

r

p

0.008

0.765

Frequency of considering the serving size of any meal as big while cooking or serving such
0.085
0.002
meal
*Individuals, who don’t know their waste amount and average weekly household food expenditure, are excluded.

4. Discussion

in low-income households is due to a lack of skills,
excessive purchasing, purchase of products of lowprice and low-quality, and the will to fulfil the obligations of being a parent and to provide as much food
as possible at home (Setti et al., 2016; Porpino et al.,
2015). Monier et al. (2010) and Secondi et al. (2015)
underline the relation between the level of education
and the amount of food waste. They have shown that a
lower level of education leads to the generation of less
food waste. This result can be explained with the fact
that individuals with a higher level of education tend
to have a higher level of income and therefore spend
more. Conversely, it should also be noted that some
individuals with a low level of education might not be
able to estimate the amount of food waste generated
accurately. The relationship between an occupation
and the generation of food waste can be explained
with the fact that those with higher working hours
have time restrictions due to excessive workload.
Therefore, the amount of waste generated while preparing meals may go unnoticed, which may increase
the generation of waste (Jorissen et al., 2015).

The study results have shown that there is a negative
relationship among the sociodemographic factors of
age and residential area and the amount of food waste
generated by the household. However, there is a positive relationship between the number of women living
in a household and the average weekly food expenditure. Occupation was also shown to have a significant
difference in the amount of food waste generated by
a household (p<0.05). It has been observed that there
is a positive yet insignificant relationship between the
level of education, average monthly income, the number of individuals living in a household, the number
of children aged 6-11 living in a household and the
amount of food waste generated. It is known that the
young people, women, adults with children aged under 14, self-employed individuals, those with a higher
number of individuals living in a household, and people living in metropolitans generate more food wastes
(Barr, 2007; Hamilton et al., 2005; Koivupuro et al.,
2012; Lyndhurst et al., 2007; Mattar et al., 2018; Secondi et al., 2015; Szabó-Bódi et al., 2018; Visschers et
al., 2016).
Results further revealed that those shopping from
supermarkets generate more (1-3 kg) food waste
On the other hand, Neff et al. (2015) found that liv- compared to those shopping from any other points
ing in urban or rural areas does not have a significant (p<0.05). Also, special offers have a positive impact
impact on the generation of food waste. The results on the decision to purchase during shopping, which
obtained from the studies on the relationship between in turn impacts the amount of food waste generated;
the average monthly income of the households and however, this finding was not statistically significant
the amount of waste generated should be discussed. (p>0.05). It is considered that shopping frequently
Although studies have determined there is a positive might increase the amount of food waste as it might
or negative relationship between the income and the trigger unplanned and spontaneous purchases. Furamount of food waste (Cox et al., 2010; Farr-Whar- thermore; the households purchasing their foods genton et al., 2014; Hamilton et al., 2005; Lyndhurst et erally from supermarkets tend to generate more food
al., 2007; Setti et al., 2016; Stefan et al., 2013), some waste than the ones who prefer mini markets and the
studies have revealed that there is no relation be- other points of shopping (Ponis et al.,2017). One astween such factors (Bolaane & Ali, 2004; Koivupuro sumption is that since supermarkets offer much more
et al., 2012; Quested et al., 2013; Williams et al., 2012; variety of products than mini markets and other
WRAP, 2009). Arguably, higher food waste generation smaller food retailers, more purchases are made and
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thus, the amount of food waste increases. It is known
that creating a shopping list and checking the available stocks at home (refrigerator/store cupboard) can
help reduce food waste at the household level (Bell
et al., 2011; Chandon & Wansink, 2006; Sharp et al.,
2010; Stefan et al., 2013; WRAP, 2009). Since planned
shopping ensures the purchase of necessary products
while preventing the purchase of any unnecessary
products, it leads to less food waste. The study conducted by Mattar et al. (2018) in Lebanon shows that
falling under the influence of special offers increases
the amount of food waste. The reason for this might
be excessive purchases due to such special offers (Beretta et al., 2013; Ganglbauer et al., 2013; Koivupuro
et al., 2012; Lyndhurst et al., 2007; Stefan et al., 2013).

may explain the reason for the differences in discarded food types.

From the reasons for discarding foods from the household (Table 4), most selected the formation of mould
or spoilage on foods (18.1%), excessive storage period
in the refrigerator (16.3%) and expired foods (14.9%).
Similarly, the reasons of food waste suggested by other
researchers are the storage of foods for an excessive
period in the refrigerator/deep freeze, expired foods,
deterioration of organoleptic properties of foods (formation of mould, etc.), a dislike of eating any previously-cooked meals, purchase of foods in excessive
amounts, and inaccurate calculations of portion sizes
while serving (Arous et al., 2017; Gaiani et al., 2018;
Ghinea & Ghiuta, 2018; Lanfranchi et al., 2016; van
Food waste may increase with an increase in the fre- der Werf, 2018). The discarding of foods is generally
quency of enjoying meals with friends/guests at home caused by an insufficient level of attention, informathat includes various meals of larger serving sizes, and tion and awareness from the individual.
an increase in the frequency of trying new recipes in
the kitchen that may lead to non-consumable meals. The average amounts of food waste indicated to be
Increased frequency of considering the serving size of discarded from households in a month was 0-1 kg by
any meal as big while cooking or serving such a meal 32.9% of the participants, while 30.8% of them have
suggests that meals are often over-sized, and also that indicated to generate a food waste amount of 1-3 kg.
more waste might be generated. A low frequency of During a study conducted in Algeria with 323 particcooking meals at home, poor cooking skills, and fail- ipants, when the participants were asked about the
ure to use/consume leftover might lead to the unnec- amount of waste generated by them in a week, 21.0%
essary discarding of foods. Since the determination of of them indicated to generate less than 250 g, 13.0%
the meal to be cooked beforehand results in prepara- of them have indicated to generate waste of 250-500
tion/cooking of meals in a more planned manner, it g, and 2.0% of them indicated to generate more than
might contribute to the minimisation of waste (Lyn- 2 kg of waste (Arous et al. 2017). Lanfranchi et al.
dhurst et al., 2007; Porpino et al., 2015). This study (2016) found in a study of 500 participants that 1.4%
demonstrates that a great majority of these factors are generated 1-2 kg of waste, while 0.8% of them generassociated with the amount of food waste generated.
ated more than 2 kg of waste. The differences in waste
amounts generated from households in the different
The raw and cooked foods discarded from house- studies may be attributed to the different features of
holds most frequently are vegetables (35.7%), and the participants, such as educational status, econompasta, rice, bulgur (24.1%), respectively. The types of ic conditions, social culture. On the other hand, it
discarded foods vary by country. The main discarded should be noted that all food waste, whether low or
foods are as follows by country: home-made foods and high amounts, will cause unfavourable environmenmilk products in Finland (Silvennoinen et al., 2014); tal, social and economic impacts.
bakery products in Norway (Hanssen et al., 2016);
fresh vegetables and salads in England (WRAP, 2009); The relationship between the sense of feeling guilty
home-made and previously-cooked meals in Hunga- for discarding foods and the amount of food waste
ry (Szabó-Bódi et al., 2018); fruits, vegetables, bread generated by households has been considered signifiand bakery products in Canada (van der Werf, 2018); cant in statistical terms (p<0.05). It has been observed
cereals and bakery products in Algeria (Arous et al., that participants who responded “Yes” to the question
2017 ); pasta, fast food, previously-cooked meals, veg- of whether they feel guilty for discarding foods tend
etables, fruits and bread in Italy (Gaiani et al., 2018; to generate less food waste compared to those who
Lanfranchi et al., 2016). The different food cultures responded “Sometimes” and “No” to such question.
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Other studies have also found that the sense of “feeling guilty” about waste production has the effect of
minimising the amount of food waste by individuals
(Lyndhurst et al., 2007; Hamilton et al., 2005; Mattar
et al., 2018; Qi & Roe, 2016; Stefan et al., 2013). Conversely, it should be noted that the participants might
have wanted to appear “good”, and responded that
they felt guilty for discarding foods, which might lead
to misleading results.
Participants were requested to provide suggestions to
minimise food waste, and some of the most common
responses were as follows: “provision of more information to people about the environmental impacts of
food waste” (19.1%); “creation of recipes for reuse of
any leftover meals/foods” (15.7%); “raising the level
of awareness of people on the monetary value of food
waste” (13.1%); and “raising the level of awareness of
people on the social impacts of food wastes” (13.1%).
Personal concerns such as money-saving are known to
be a stronger motivation than environmental and social concerns to minimise food waste (Graham-Rowe
et al., 2014; Neff et al., 2015; Stancu et al., 2016). van
der Werf (2018) observed that the most common factor in minimising waste in most participants was the
minimisation of money, followed by minimisation of
environmental and social impacts. Under the scope of
a study conducted by Arous et al. (2017), 45.0% of the
participants indicated that if they were provided with
more information on the unfavourable effects of food
waste on the economy, they would generate less food
waste. At the same time, 35.0% of them indicated that
they consider that imposing an additional tax on waste
could be effective in minimising food waste. Gaiani et
al. (2018) have underlined that if people were obliged
to pay money for waste generated by them and if they
were provided with more information on the financial, environmental, and social impacts of waste, such
wastes could be minimised. Lanfranchi et al. (2016)
suggested that the principal strategies to reduce waste
include smaller food servings, placing additional
costs on personal waste, and also that more information should be provided regarding the impacts of food
waste on the environment and economy.

paigns addressing food waste across the country or
by local households. Findings revealed that 93.2% of
the participants would like to receive more information about ways to minimise food waste, and 76.0%
would spend extra time and effort to eliminate food
waste. Besides, 64.8% of respondents would like to be
involved in any future practice, study, or campaign
aimed at minimising food waste in the household. Interestingly, a great majority of participants would like
more information on ways to prevent food waste, and
more than half of them would like to be involved in
practices, studies, or campaigns for the minimisation
of waste. It is questionable to what extent the provision of information alone could be effective towards
the minimisation of food waste if it all. Besides the
provision of information, the assumption of personal
responsibility in minimisation of waste will have the
highest effect.
5. Conclusions
Discarding foods unnecessarily leads to unfavourable conditions in financial, environmental and social
terms. Households represent the major group generating food waste throughout the food supply chain.
Therefore, the prevention of waste in households is
of great importance. Due to the close relationship between the prevention of food waste in households and
individual behaviours of the residents, analysis of individual characteristics (sociodemographic features,
behaviour and attitude features) is highly critical to
develop appropriate strategies.

The results obtained in this study have revealed that
sociodemographic features, food shopping practices,
food preparation, cooking and consumption habits, and attitudes for food waste might have a direct
impact on the decrease or increase of food waste in
Turkey. These findings, thought to be related to the
generation of waste, should be taken into account
by the government when developing waste prevention strategies. All initiatives should be ensured, as
necessary, through awareness-raising campaigns on
TV and other media using influential and simplified
messages towards individuals’ behaviours for the genIt has been found out that more than half of the par- eration of waste. The amount of training for houseticipants have read, seen or heard something in the hold routines such as shopping and menu planning,
last six months about food waste or ways to minimise storage, and preparation of foods should be increased.
food waste. However, only 11.6% of them said to be Situations leading to the generation of waste can be
familiar with any of the practices, initiative, or cam- eliminated by raising the level of awareness and in54					
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formation available to individuals about the purchase,
storage, preparation, cooking and serving of goods.
Moreover, waste prevention strategies should aim at
motivating individuals to minimise their food waste,
and increasing the level of awareness on the unfavourable impacts of food waste. Also, individuals should
be more conscious about shopping habits, preparing
and cooking food, preserving food and being aware of
the adverse effects of waste, and take responsibility for
the necessary precautions.
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The object of this study was to evaluate nutrient content and oil profile in Escamol, which
are edible ants native to Mexico. These are dehydrated and butter-fried, and they are commercially available in Mexico. The nutrient content was analysed by using proximal analysis, while the oil profile and its quality were analysed using a refractive index and physicochemical analysis, respectively. The results of the proximal chemical analysis of fresh
Escamol showed moisture (56.00±0.00 %), protein (15.30±0.50 %), lipids (20.05±0.37 %),
ash (1.91±0.12 %), and carbohydrates (6.73±0.00 %) percentages fall within the parameter
reported for the order Hymenoptera (p < 0.05) compared with butter-fried Escamol (p <
0.05). The moisture (1.53 %) in Escamol oil accelerates the degradation of the triacyl-glycerides, producing free fatty acids (17.48 % oleic acid). At the same time, frying increases lipids
with double linkages (133. 79 cg I2 g-1) and causes oxidation products (3.60 meq O2 kg-1
of oil). The Escamol oil extracted from the dehydrated and butter-fried sample showed a
refractive index similar to beeswax (1.442) and pure edible coconut oil (1.447), respectively.
Therefore, they would mainly present fatty acids as the lauric acid [C12:0 (41.00-56.00 %)],
monounsaturated: palmitoleic acid [C16:1 (12.00 %)] and oleic acid [C18:1 (3.50-11.00 %)]
and polyunsaturated: linoleic acid [C18:2 (1.00-2.5 %)]. The frying has a minimal effect on
the chemical composition of the oil and the fatty acids in Escamol.

1. Introduction
Insects are part of the human diet in many parts of
the world (Melgar-Lalanne et al., 2019). These are
processed in a number of ways (steaming, roasting,
smoking, stewing, curing, and frying, to mention a
few) (Ramos-Elorduy et al., 2007) in order to improve
their sensory and nutritional qualities as well as their
shelf-life (Melgar-Lalanne et al., 2019). The orders of
species with greater consumption are Orthoptera, Hemiptera, Coleoptera, and Hymenoptera. The Hymenoptera order includes ants from the Formicidae family, whose diversity is defined by latitude and altitude
features (Kusnezov, 1975). The greatest distribution of
59

ants takes place in tropical and subtropical forests of
low altitude, as well as in the deserts throughout the
world (Brown et al., 1973).
In Mexico, there are five edible ants: Atta cephalotes,
Atta mexicana, Myrmecosistus melliger, Myrmecosistus mexicanus, and Liometopum apiculatum Mayr
(Ramos-Elorduy, 2009). The ant species Liometopum
apiculatum Mayr is generally obtained during the pupae or larvae stage, known as Escamol or in plural, Escamoles, which are the immature stages of the breeding castes of drones or princesses (Lara-Juárez et al.,
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2015). The pupae or larvae are eaten in several parts
of Central Mexico (Ramos-Elorduy et al., 2007), due
to their exquisiteness and nutritional value (Ladrón et
al., 1995). They represent a part of the diets and economic incomes of rural communities, and the regional price range between $ 960 pesos ($ 49 USD) and $
4800 pesos ($ 243 USD) per kilo (Ramos-Elorduy, et
al., 2006). Therefore, this study aims to evaluate nutrient content and oil profile of Escamol to ascertain its
quality, using proximal chemical analysis and instrumental techniques, respectively.

ly consumed in Hidalgo State, each one of these was
placed in an extraction thimble-holder (1 g) to compare its oil. For the oil extraction, the thimble-holder
with each one of the Escamoles samples was placed
inside the Soxhlet extractor with petroleum ether at
40 °C during 4 h (method 945.16) (AOAC, 2019). The
petroleum ether was poured into a round bottom flask
attached to an extractor and flask as well as a condenser. The round bottom flask with petroleum ether was
heated (40 °C) and this solvent was volatilised. The
petroleum ether condensate was poured into the extractor with the thimble-holder. During the extrac2. Materials and methods
tion, the extractor was gradually filled with condensed
solvent. When the solvent reached an overflow level, it
2.1 Samples
produced a siphon with analytes from the entire contents of the thimble-holder and discharged them back
Escamoles (500 g each) were purchased fresh and fried into the round bottom flask, and the cycle repeats. The
(seasoned with butter), such as they are consumed by process was run for 4 h (AOAC, 2019). The solvent
the people of the cities of the State of Hidalgo, Mexico. and oil mixture were stripped using a rotary vacuum
The samples of fresh Escamoles were frozen (-30 °C) evaporator under vacuum at a temperature of 50 °C
and stored until ready for use. Subsequently, these Es- at a half rotational rate (Büchi, Heating Bath B-490,
camoles samples were thawed at 25 °C. They were de- Mexico) coupled to a vacuum pump (Büchi, Vacuum
hydrated in a drying oven (Terlab trademark, México) Rump V-700, Mexico).
at 70 °C for 4 h. The three Escamoles samples (fresh,
dehydrated and butter-fried) were homogenised sep- 2.3.2 Physicochemical analysis of the oil
arately using a blender (Oster Besto2-E01, United
States) until a particle size of 250 μm was reached. The The quantification of the quality of Escamoles oils
Escamoles homogenised samples (fresh, dehydrated was carried out under the Mexican standards such as
and butter-fried) proximal chemical analyses were moisture NOM-116-SSA1-1994 (NMX 1994), acidity
defined.
NMX-F-101-SCFI-2012 (NMX 2012), iodine NMXF-152-SCFI-2011 (NMX 2011a), and peroxide NMX2.2 Proximal analysis
F-154-SCFI-2010 (NMX 2010). Each of the analyses
was performed in triplicate.
The homogenised samples (fresh, dehydrated and
butter-fried) Escamoles were analysed to define their
moisture (method 926.08), proteins (method 955.04), 2.4 Fatty acid identification
lipids (method 945.16), and ashes (method 900.02),
content according to the methods reported by the In order to identify the fatty acids in dehydrated and
Official Association of Analytical Chemistry (AOAC, butter-fried Escamoles, an Abbe refractometer (ATA2019). The amount of carbohydrates was obtained by GO, Master-RI, USA) was used. The results were comthe difference. The oil moisture was also determined, pared consulting the table of refractive index of the
and each of the treatments was performed in tripli- oils included in the equipment, and the percentages
cate.
were searched in the corresponding bibliography. The
refractive index is the ratio of the sine of the angle of
2.3 Oil extraction
incidence and the sine of the angle of refraction, angles that are formed when passing a light beam from
2.3.1 Extraction by Soxhlet
the air into another medium, in which the light propagates at different rates. Each analysis was performed
Since the dehydrated and butter-fried Escamoles in triplicate.
samples are the two cooking methods most common60					
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2.5 Statistical analysis

sect depends on climatic and geographic conditions
(Juárez et al., 2010). The difference (p < 0.05) in the
The results of the proximal analyses, chemical index- results on a wet basis in the percentage of protein, lies and refractive indexes are expressed as mean and pids, ash and carbohydrates is due to the stage of destandard deviation applying a Student T-test for in- velopment of the insect (Ramos et al., 2012).
dependent samples with a 95% confidence range. The
results of dehydrated and butter-fried Escamoles were The results of dehydrated Escamol are shown in Tacompared using the statistical software IBM SPSS Sta- ble 1, where the changes in its composition are due to
tistics version 22 (IBM Corp. Released 2013. Armonk, the insect’s physiology and diet (Ramos et al., 2012).
NY: IBM Corp).
Comparably, butter-fried Escamol samples where the
value increased for some parameters reflect the prop3. Results
erties of butter, which are 16.17 %, 0.85 %, 81.11 %
and 85.11 mg 100 g-1 of moisture, protein, lipids, and
3.1 Proximal analysis
ashes respectively (USDA 2018).
Table 1 shows the results of the proximal chemical
composition of the Escamoles samples.

3.2 Oil extraction and physicochemical analysis

Table 2 shows the results of the physicochemical analThe Escamoles results on a wet basis were lower when yses of the oils extracted from Escamoles.
comparing this percentage with those reported by
Ramos et al. (2012) with 60.57-71.90% analysed in the The results of the moisture percentage in the dehyMunicipalities of San Juan Teotihuacán and Otum- drated Escamol oil was high, due to the insect anatoba in Mexico. Hence, the moisture content in the in- my (Ghosh et al. 2017).
Table 1: Results in percentage of the proximal chemical analysis carried out in the Escamoles

Analysis (%)

Fresh Escamoles

Moisture

56.00 ± 0.00

Crude protein

15.30 ± 0.50

Lipids

20.05 ± 0.37

Ash

1.91 ± 0.12

Carbohydrates

6.73 ± 0.00

Dehydrated (D) and Butter-fried (BF) Escamoles in dry basis
Analysis (%)
Moisture
Protein
Lipids
Ash
Carbohydrates

Cooking methods
D
BF
D
BF
D
BF
D
BF
D

Escamol

1.89 ± 0.38b
2.84 ± 0.00a

34.78 ± 1.15a

32.86 ± 0.61a

45.57 ± 0.85b
56.26 ± 1.79a
4.35 ± 0.28a
4.38 ± 0.04a

13.41 ± 0.00a

BF
3.66± 0.00b
Note: Average ± SD. Different superscript lowercase letters in the same column indicate
significant difference (p < 0.05) between D: Dehydrated Escamoles and BF: Butter-Fried
Escamoles.
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The results of acidity index percentage in the dehydrated oil sample was high due to the moisture percentage in the Escamoles (Rivera et al., 2014). In
the determination of the iodine index in the oil obtained from the butter-fried Escamol this value was
increased, compared with the oil obtained from the
dehydrated Escamol. In the other hand, the peroxide index value of the oil obtained from dehydrated
Escamol is within what is represented as maximum
value for vegetable oils under the Mexican Standard
NMX-F-808-SCFI-2018 with 2.0 meq O2 kg-1 (NMX,
2018). Therefore, the frying affects unsaturated fatty
acids, producing free fatty acids and hydroperoxides.
3.3 Fatty acid identification
The identification of the fatty acids in Escamoles oil

samples is presented in Table 3.
The Escamol oil extracted from the dehydrated sample
presented a refractive index similar to that reported
for beeswax. Whereas the Escamol oil extracted from
the butter-fried sample had a refractive index similar
to that represented for pure edible coconut oil, Table 4
shows its content of fatty acids (NMX, 2011c).
The oil in both Escamol samples had a higher content
of saturated fatty acids, so it is suggested that it should
be consumed in moderation.
4. Discussion
4.1 Proximal analysis

Table 2: Physical and chemical analyses of the oils extracted from Escamol
Index
Oil moisture (%)

Acidity index (% oleic acid)

Iodine index (cg I2 g )
-1

Peroxide index (meq O2 kg-1)

Cooking methods

Escamol

D

1.53 ± 0.25a

BF

0.04 ± 0.05b

D

17.48 ± 0.00a

BF

3.38 ± 0.00b

D

112.00 ± 8.59b

BF

133.79 ± 0.72a

D

0.80 ± 0.00b

BF
3.60 ± 1.69a
Note: Average ± SD. Different lowercase superscript letters in the same column indicate significant
difference (p < 0.05) between D: Dehydrated Escamoles and BF: Butter-Fried Escamoles.

Table 3: Results of the determination of refractive index in the oils Escamoles

Escamoles

Refractive index

Dehydrated

1.442 ± 0.00b

Butter-Fried

1.447 ± 0.00a

Note: Average ± SD. Different lower case superscript letters in the same
column indicate significant difference (p <0.05) between Dehydrated
Insect Oil and Butter-fried Insect Oil.
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Due to its moisture content, Escamol favours the
growth of microorganisms and biological reactions,
resulting in the acceleration of the enzymatic activity,
hydrolytic reactions, non-enzymatic darkening and
lipid oxidation, so it is necessary to establish a preservation method such as dehydration or frying (Badui,
2013). Escamol in the pupa stage contains more lipids
than during other stages, and this is similar to other
insects in the pupa stage (Rumpold & Schlüter, 2013).
The ash and carbohydrate percentage are affected by
the insect diet (Ramos et al., 2012) as shown in Table
1.
Table 1 shows that the percentage of protein in Escamol samples are within the parameter indicated
for the order Hymenoptera (bees, wasps, and ants) of
10.00-81.00% and a percentage higher compared to
beans 23.00% and lentils 27.00%. Also, it presents a
lower percentage compared with chicken 43.00%, soy
44.00%, egg 46.00% and beef 54.00% (Conconi, 1993).
Therefore, the protein found in Escamol, can be an alternative to meet protein requirements. On the other
hand, the percentage of proteins in the butter-fried
Escamol sample was lower compared to the dehydrated samples. However, this difference was not statistically significant. Besides, during frying, the absorbed

fat increases until the food is saturated and present
minimal losses of proteins, carbohydrates, and minerals (Bognár, 1998). These losses are due to long frying
times and the use of temperatures above boiling temperatures that cause a decrease in the protein content
(Zhang et al., 2014) or the loss of nitrogen in the form
of volatile nitrogen compounds (Yu et al., 1993).
As for the percentage of Escamol lipids, its concentration was lower than those reported for the Hymenoptera order with 55.10 % (Rumpold & Schlüter, 2013).
In another study carried out in Hidalgo, Estado de
México and Puebla, Mexico, a percentage of 29.4547.98 g 100 g-1 on a dry basis was reported (Ramos et
al., 2012). Hence, its concentration depends on factors
such as species, reproductive stages, age (life stage),
the season of year, habitat and diet (Raksakantong et
al., 2010). On the other hand, Table 1 shows that the
lipids percentage increased due to the thermal process. During this process, a heat transfer occurs (Dana
& Saguy, 2006), which causes dehydration (bark) and
a wet core that when it cools, water vapour condenses
inside the food, affecting the decrease in inner pressure, which exerts a vacuum effect, thus absorbing the
lipids (Cortés et al., 2014).

Table 4. Fatty acid content in pure edible coconut oil
Fatty acids

Percentage

Saturated fatty acids
Caproic (C6:0)

0.00-1.2

Caprylic (C8:0)

5.50-9.50

Capric (C10:0)

4.50-9.50

Lauric (C12:0)

41.00-56.00

Myristic (C14:0)

13.00-19.00

Palmitic (C16:0)

7.50-12.00

Stearic (C18:0)

1.00-4.00

Monounsaturated fatty acids
Oleic (C18:1)

3.50-11.00

Polyunsaturated fatty acids
Linoleic (C18:2)

1.00-2.5

Content in percentage according to the Mexican standard (NMX, 2011c).
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The ash values of the Escamol were similar, and are
within the percentage indicated for the Hymenoptera
order with 0.71-9.31 % (Rumpold & Schlüter, 2013)
and the following minerals have been indicated: calcium (174.8 μg g-1), magnesium (455.3 μg g-1), sodium (823.6 μg g-1), potassium (3182.7 μg g-1), zinc
(52.7 μg g-1), copper 9.3 (μg g-1) and iron (0.8 μg g-1)
(Ramos et al., 2012). Therefore, the Escamoles could
be a source of mineral for diet. The results of the carbohydrate percentage in dehydrated Escamoles were
high than the results reported in Hymenoptera order
7.15 % (Sun et al., 2007). It is observed that in the butter-fried Escamol, this compound decreased, due to
the Maillard reaction during frying (Torres-Cifuentes
et al., 2015).

compared with oil obtained from the butter-fried Escamol. So, this oil is not suitable for consumption due
to the formation of peroxides, which causes the presence of rancidity and free radicals that can increase
the risk of developing degenerative diseases (Okparanta & Solomon, 2018).
4.3 Fatty acid identification

The Escamol oil extracted from the dehydrated sample presented a refractive index similar to that reported for beeswax, in that it could contain a high concentration of saturated fatty acids (85%), compared to
monounsaturated fatty acids: palmitoleic acid [C16:1
(12.00 %)] and oleic acid [C18:1 (5.00 %)] (Jackson
& Eller, 2006; Trillo, 2017). On the other hand, the
4.2 Oil extraction and physicochemical analysis
Escamol oil extracted from the butter-fried sample
is similar to that reported for pure edible coconut oil
The moisture percentage is a factor that accelerates (NMX, 2011c). As observed in Table 4, it could conthe degradation of the unsaturated fatty acids, so it is tain mainly saturated fatty acids that are necessary for
necessary to reduce it, using a pre-treatment or dur- metamorphosis (Ying et al., 2009).
ing the oil refinement (degumming method) (Ariza et
al., 2004). According to the Mexican Standard for an Escamol oil contains saturated fatty acids, most of
edible vegetable oil NMX-F-808-SCFI-2018, it should which are C12:00 and C14:0. The fatty acid C12:0
have a maximum moisture concentration of 0.05 % has antiviral and antibacterial health benefits for the
(NMX 2018) (Table 2), and the butter-fried Escamol human body (Abbas et al., 2017). C14:0 can slightoil sample had a lower percentage due to this process ly decrease the ratio between total cholesterol and
(Dana & Saguy, 2006).
high-density lipoprotein cholesterol (Orsavova et al.,
2015). Among the unsaturated fatty acids that we can
The results of the acidity index in the Escamol showed find in Escamol oil are C18:1 and C18:2. The former,
there are degraded chains of carbon atoms from long C18:1 reduces the plasma concentrations of total choto short carbon structures (Rangaswamy & Nasirul- lesterol, and at low concentrations, C18:2 does not
lah, 2016). Compared with butter-fried Escamol, this have an inflammatory effect (Nagy & Tiuca, 2017).
value is due to the interaction of lipids with degradation products with degradation products of the Mail- 5. Conclusion
lard reaction, which cause the formation of various
volatile chemical compounds (Yu et al., 1993; Badui, The butter-frying process in the Escamoles increased
2013; Zhang et al., 2014). It has been reported that an the percentage of lipids and decreased the percentage
excess of free fatty acids is related to resistance to in- of proteins and carbohydrates, which caused changsulin, fatty liver disease, atherosclerosis and myocar- es in the oil, increasing the concentration of hydropdial dysfunction (Vilarrasa, 2014).
eroxides. The dehydrated Escamoles presented high
concentrations of saturated fatty acids, so it is suggestThe iodine index determined in the Escamoles oils ed to use another type of lipid for frying.
extracted from butter-fried was high, probably due to
the presence of vitamin A (684 µg 100 g-1) and vita- Conflict of interest
min E (2.32 mg 100 g-1) in the butter (USDA, 2018).
The peroxide index in oil extracted from dehydrated The authors declare no conflict of interest.
Escamol indicated that this oil presented minimal
changes in its composition of unsaturated fatty acids Acknowledgments
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Quinoa is a pseudo cereal plant with high nutritional values. Recently, it was cultivated in
Iran because of the water crisis. This study aimed to assess the physicochemical and antioxidant properties of quinoa cultivated in Iran for the first time. The macronutrients and
energetic value, polyphenol, total phenol content and DPPH of quinoa were measured.
Some B group vitamins, the free fatty acid profile and trace elements were assessed. Trace
elements were also evaluated by ICP. The amounts of dry matter, protein, fat, ash, and available carbohydrates were, 90.30±0.89, 16.30±1.52, 6.09 ±0.30, 4.43±0.47, and 73.14±1.59 %,
respectively. The total bacterial count of quinoa was 5.22±0.23 (LOG10 CFU/g). Escherichia
coli and sulphite-reducing Clostridia were lower than 1.0 (LOG10 CFU/g). Salmonella was
absent in all samples. According to the DPPH method, the half-maximal inhibitory concentration (IC50) of quinoa seed was approximately 6232.0 mg/L compared to the equivalent Gallic acid as a standard (IC50: 184.15 μg/mL). Quinoa seed contained the highest
niacin level (0.881 mg/100g) among the vitamin B groups. The amino acid profile analysis
revealed the highest contents of glutamic acid (1.230 g/100g) and lysine (3.08 g/100g). The
linoleic acid content was 63.5 g/100g (fat). The concentrations of minerals including calcium, magnesium, and potassium, were 0.07, 0.086 and 0.35 g/100g (dw), respectively. Quinoa
is a valuable nutritional product that can provide health benefits to humans, mainly because
of its linoleic acid content.

1. Introduction
According to the World Bank definition, a geographic
area concealing less than 1,700 m3 per capita of water
is considered a most water-scarce region in the world.
The Middle East and North Africa (MENA), which
have an average of 1,274 m3 per capita, are included in these regions. Around 69.56 % of the nations
in the MENA regions were reported to be suffering
life-threatening water stress, i.e., less than 1,000 m3
per capita (Verdier, 2011). Few countries such as Iran,
68

Iraq and Egypt are presently included in these critical
areas. In general, nearly 80% of water is used in agriculture in the MENA region due to low irrigation efficiency (Negewo, 2012). Other important restrictions
are water and soil salinity, which reduce the quality of
crops and finally influence the crops' economic yield.
Therefore, the quinoa plant is a valuable alternative
crop because of its capability to lifecycle at 400 mM
salinity (Hariadi et al., 2010). For this purpose, the
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Iranian Ministry of Agriculture offers this plant as a mon cereals (Alvarez-Jubete et al., 2010). Their seeds
substitute for water-intensive plants and provides fa- contained the highest α-linolenic acid (ALA, 14C18:3
cilities for its cultivation (Ranjbar et al., 2019).
n-3) among all the pseudo cereals ranging from 385
to 473 g/kg of total fatty acid (Alvarez-Jubete et al.,
Quinoa (Chenopodium quinoa Willd.) is a grain of the 2009; Jancurová et al., 2009). Quinoa contains higher
Chenopodiaceae family; it was a crop for the Incas linoleic acid (Omega-6) and other saturated fatty acwho called it “the mother grain.” It grows mainly in ids without compromising colour and texture when
the Andean region of Colombia to northern Argen- added to bread (Wang et al., 2015).
tina, with Peru and Bolivia being the most important
producers (Olivera‐Montenegro et al., 2021).
Quinoa is used in products such as salad, cakes, cookHowever, it was unexplored in Middle East countries ies and astronaut food because of its high nutritional
such as Iran (Konishi, 2002). Iran has great agricultur- value. In addition, it is suitable for diabetics, anaemia
al potentials for its vast area of arable land. However, and lactose intolerance patients. Climatic conditions
climate changes and water resources insufficiencies and the course of the weather are affecting the growth
are serious challenges to the Iranian agricultural and and nutritional value of quinoa. Titicaca is the species
food production sectors. Altogether, 12% of land ar- with the largest cultivation areas in Iran (Bazile et al.,
eas are under cultivation (arable land, orchards, and 2016; Sezgin & Sanlier, 2019). So far, little is known
vineyards), but less than one-third of the cultivated about trace substances of quinoa seed in Iran due to
area is irrigated; the rest is devoted to dry farming its limited cultivation. Therefore, this study was fo(Nanduri et al., 2019). The introduction of new crops cused on the nutritional values, antioxidant activity,
and underutilised crops, especially those with higher microbial properties and phenolic content of Titicaca
water productivity and adapted to harsh conditions seeds.
may be an option to tackle these challenges. It is expected that after five years, the cultivation of quinoa 2. Materials and Methods
will reach 6,000 hectares in Iran. Quinoa is one of the
few non-animal proteins from quantitative and qual- 2.1. Chemicals
itative opinion. It is believed that the quinoa protein
is better than other cereals, and its content is twice as The chemicals, solvents, and standards including the
much as wheat and rice. Among the genotypes, Titi- hydrochloric acid, sodium 1-hexanesulfonate, methacaca attained the highest yield (4.48 t/ha) in Iran (Ba- nol (HPLC grade), glacial acetic acid, gallic acid, catzile et al., 2016).
echin, chlorogenic acid, caffeic acid, quercetin, hesperedin, coumarin, p-coumaric acid, carvacrol, vanilin,
According to the literature, quinoa grain is considered trans-ferulic acid, sinapic acid, ellagic acid, hesperea rich source of the lysine, methionine, and threonine; tin, eugenol, rosmarinic acid, thymol, and Folin–Ciotheir essential amino acids are wealthier than conven- calteu phenol reagent and the other standard reagents
tional cereals (Lin et al., 2019), and the quality of ani- were provided by Merck (Darmstadt, Germany).
mal proteins (Escudero et al., 2004). All essential ami- 1,1-diphenyl-2-picrylhydrazyl free radical (DPPH)
no acids have been found in quinoa, similar to those was obtained from Sigma Chemicals Co. (St. Louis,
value of casein milk. Similar to wheat and rice, quinoa USA). Gallic acid was provided by Acros Organics
is an appropriate source of carbohydrates. One of the (New Jersey, USA).
major components of quinoa is starch. The quinoa's
dietary and soluble fibres are the same as conventional 2.2. Collection and further identification of seeds
cereals such as wheat (James, 2009).
Dried saponin-free quinoa (Chenopodium quinoa
Quinoa’s nutritional profile is comparable to major Willd.) was collected from growing plants in Koocereals and contains vitamins (thiamine, folic acid, henjan station, Sarvestan city, Fars province (South
vitamin C, α -carotene, and niacin) (Woomer & Ad- of Iran). Further identification of the plant was peredeji, 2021). Fat content is another specific feature of formed by the herbarium of the Fars Research Center
the pseudo cereals; for instance, quinoa's lipid com- for Agriculture and Natural Resources (FRCANR),
position is substantially higher than that of the com- Shiraz, Iran. A voucher specimen is deposited in the
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herbarium of the FRCANR, Shiraz, Iran.

2.7. Total phenolic content analysis

2.3. Macronutrients and energetic value

Total polyphenols content (TPC) was quantified using Folin–Ciocalteu reagent (Ainsworth & Gillespie,
2007). The aqueous extract was also added to the Folin–Ciocalteu reagent in the presence of sodium carbonate anhydrous, creating a dark blue solution. Then,
the absorbance was measured at 765 nm to obtain the
total phenolic content using the Gallic acid calibration
curve as the standard (Mišan et al., 2011).

The samples were analysed for moisture, energetic values, and macronutrient contents (fat, ash, proteins and
carbohydrates) according to the method described by
AOAC (AOAC, 2016). The Macro-Kjeldahl method
(6.25 for quinoa flour) (KjelFlex K-360, Büchi, Flawil, Switzerland) was employed to measure the protein.
The Soxhlet apparatus was used to measure crude fat
and to determine the ash content samples were incin- 2.8. Evaluation of antioxidant activity by DPPH
erated at 550 ± 15 °C (Mariotti et al., 2008).
methods

The following equations were used to evaluate total The extracts' antioxidant activity was spectrophocarbohydrates and energetic values according to (Ba- tometrically measured using an ELx808 microplate
zile et al., 2016):
reader (BioTek Instruments Inc., Winooski, VT,
USA), by monitoring the disappearance of DPPH at
Total carbohydrates (g/100 g) =100− (m fat+ m ash+
517 nm, according to the described procedure. The
m proteins) (I);
antiradical activity was expressed based on the numEnergy (kcal/100 g) =4× (m proteins+ m carbohydrates) +9× ber of antioxidants, necessary to decrease the initial
(m fat) (I I ) (Cardoso et al., 2019).
DPPH absorbance by 50 % (IC50) which was then
calculated from the nonlinear regression curve of Log
2.4. Microbiological analyses
(concentration of the test extract g/ml) against the
mean values of the radical scavenging activity (BahThe microorganisms Salmonella, Coliforms, E. coli, manzadegan et al., 2019).
Yeasts, Molds, Sulphite-reducing clostridia (SRC) and
Aerobic plate count (APC) were conducted in accord- 2.9. Determination of vitamins (thiamine, riboflaance with the Iranian National Standards (NO.11603) vin, niacin)
(Rahamifard et al., 2019).
The concentrations of thiamine, riboflavin, niacin
2.5. Preparation of extract
were measured using HPLC Shimadzu LC (Kyoto, Japan) equipped with a UV detector. The Sample prepaThe preparation and extraction methods were carried ration and analysis were done based on Anyakora et
out based on Bahmanzadegan et al., 2019).
al. (2008) and the Iranian National Standard (NO.
5333). Samples were extracted by acid hydrolysis. The
2.6. Extraction of polyphenol and HPLC analysis
separation was carried out using a Supelco column
C-18 (x 25 cm, 4.6mm, ODS), 30 °C, with a flow rate
Polyphenols were extracted according to the method of 1.0 mL/min in HPLC, the vitamin content was exgiven by Mišan et al. (2011) with some modifications. pressed as mg/100g d. m (Anyakora et al., 2008; FarThe chromatographic analysis was carried out using rahi et al., 2001).
an autosampler HPLC Agilent 1200 series, equipped
with a photodiode array detector (PDA), and a Zor- 2.10. Folic acid
bax Eclipse XDB-C18 column (4.6 × 5 µm i.d.; 150
mm film thickness (FT); 5µm. The elution was sep- The folic acid analysis was performed after hydrolysis
arately monitored at 320 and 280 nm for chlorogen- of seed samples based on Qureshi et al. (2005). The
ic acid and the other polyphenols. Linear calibration separation was carried out using a Supelco column
graphs were obtained with an acceptable correlation C-18 (x 25 cm, 4.6mm, ODS), 30 °C, with a flow rate
for standard solutions (Mišan et al., 2011).
of 1.0 mL/min in HPLC, Shimadzu LC (Kyoto, Japan)
equipped with a UV detector (SPD-A series) with de70					
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tection at λ = 245 nm. The folic acid content was ex- vs 141 and 194 mg/100 g in corn and rice flours, repressed as mg in (100g d/m) (Qureshi et al., 2005).
spectively) and aspartic acid (1160 mg/100g vs 400
and 758 mg/100 g, respectively) (Jancurová et al.,
2.11. Amino acid composition
2009). The protein content of 14.8 % and 15.7 % respectively for sweet and bitter quinoa, from Bolivia,
The amino acid analysis was performed after hydrol- was reported by Wright et al. (2002). A protein range
ysis of seed samples based on protocols of the U.S. of 9.1% -15.5% was also considered for 11 genotypes
Pharmacopeia. The separation was carried out using of quinoa (González et al., 2012). In similar research,
a 4 mm x 25 cm with precolumn (PS Spheribond 80-5 the cultivar BRS Alegria showed a crude protein level
ODS 2), AK351, Vertex Plus column, 40 °C, with a (20.92 ± 0.23%) which was a greater value than obflow rate of 1.0 mL/min in HPLC, Shimadzu LC (Kyo- tained in this study (16.30±1.52) (Palombini et al.,
to, Japan) equipped with a fluorescence detector (RF- 2013). Therefore, the cultivar and nitrogen source
20A series) at λ excitation 348nm and λ emission 450 may affect protein content (Miranda et al., 2011). Prenm. The amino acid content was expressed in mg/100g vious research has established that the crude fat, car(d.m). For lysin analysis HPLC system an autosampler bohydrate, and ash were (4.48+0.32, 63.58+1.25 and
system (Perkin Elmer, Australia) was used with the 3.1+0.43), respectively. These results are not in agreesame procedure (United States Pharmacopeia, 2017). ment with the findings of this research. One reason
for this difference could be related to quinoa varieties
2.12. The free fatty acid profile
(Marmouzi et al., 2015).
The n-hexane extract of the sample was placed at a
temperature of -40 °C for stability and freeze-dried for
24 hours by freeze-dryer FD-5003-BT, Dena vacuum,
(Iran). The free fatty acid analysis was carried out using a 7890B GC System (Agilent Technologies, Santa Clara, USA). The components were separated on
HP-5ms column (30 m _ 0.25 mm i.d., 0.25- Agilent
19091s-443) based on Pastor et al. (2020).

The pH value is an important factor to detect the treatment strategy supplied to the flour if it shows excessive alteration as in the case of chlorine bleaching. It is
also considered as a significant factor in the capacity of
microorganisms to develop in foodstuff. A lower pH
value (less than 5.5) is mainly caused by contaminated flour with some live yeast or other bacteria due to
the excess biological activity (Souza et al., 2008). High
levels of moisture can provide a proper environment
2.13. Determination of trace elements
for microorganisms' growth and is a critical factor in
mycotoxin production (Hădărugă et al., 2016). The
In order to analyse the total values of Ag, Ba, Co, Ga, moisture of quinoa was about 3.66 %. As a result, a
Mg, Ni, Zn, T1, A1, Bi, Cr, In, Mn P, Sr, V, As, Ca, low moisture level is always advantageous for a longer
Cu, K, Mo, Pb, Sn, B, Cd, Fe, Li, Na and Sb, an induc- shelf-life of a product.
tively coupled plasma-optical emission spectrometry
(ICP OES, model iCAP 6000, Thermo Fisher Scientif- 3.2. Microbiological analyses
ic, Madison, WI, USA) was used after acid digestion
and treatment in the quinoa sample. Concentration in Table (1) illustrates the results of microbiological
the sample was measured according to the USA EPA counts in the quinoa. The APC microorganisms acmethod 3050 (Zhang & Lin, 2019).
quired in the present study for the quinoa flours were
greater than other results (Eglezos, 2010; Cardoso et
3. Results and Discussion
al., 2019), respectively, reported values of 4.2 and 4.44
LOG10 CFU/g for wheat. The cereal grains are com3.1. Macronutrients and Energetic Value
monly susceptible to contamination during various
stages of ripening, harvesting, processing, and storDetails of the physicochemical parameters are sum- age. The constant contaminants of grain flours are mimarised in Table 1. Quinoa flour has a higher protein croorganisms because they originate from the cereals
content than corn or rice flours. It has higher contents vegetation period as they are an integral part of the
of certain amino acids such as lysine (710 mg/100 g grain mass. Such microorganisms are less active un					
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der unfavourable conditions and are not considered tent was also reported at 8.298 mg/g dwequivalent
potential hazards (Cardoso et al., 2019).
Gallic acid. In previous studies by Marmouzi et al.
(2015) phenolic content of quinoa was higher (20.63
3.3. Polyphenol, total phenol and antioxidant activ- mg/g dw) than our results. One reason for this difity
ference may be associated with genetic and environmental conditions, which can influence the presence
The quantitative analysis of quinoa has revealed six of phenolic compounds. Phenolic content is responsiphenolic compounds in the methanolic extract (Ta- ble for antioxidant activity. However, numerous disble 2 and Fig 1), and consequently, a high IC50 about crepancies have resulted from a lack of standardised
6232.0 mg/L compared to equivalent Gallic acid as a extraction methods, an issue previously addressed
standard (IC50: 184.15 μg/mL). Total phenolic con- in the literature (Marmouzi et al., 2015). In the last
Table 1. Proximate and microbiological analyses of quinoa seed
Parameters

Quinoa seed

***Microorganisms analysed

Quinoa
seed

pH

4.96±0.02

APC (LOG10 cCFU/g)

5.22±0.23

Acidity

9.67±0.33

Coliforms (LOG10 CFU/g)

2.47±0.14

Dry matter (g/100 g as fed)

90.30±0.89

Yeasts (LOG10 CFU/g)

2.39±0.21

protein (g/100 g dw)

16.30±1.52

Molds (LOG10 CFU/g)

2.31±0.28

fat (g/100 g dw)

6.09±0.30

Escherichia coli (LOG10 CFU/g)

<1.0

ash (g/100 g dw)

4.43±0.47

SRC (LOG10 CFU/g)

<1.0

carbohydrates (g/100 g dw)

73.14±1.59

Salmonella spp. (LOG10 CFU/g)

Absent

a

c

c

Energy (kcal/100 g dw)
412.73±0.70
Values are expressed as mean ± SD; dw: Dry weight
a
Total carbohydrates (g/100 g) =100− (m fat+ m ash+ m proteins)
b
Energy =4× (% protein + %carbohydrates) + 9× (% fat)
b

Table 2 Polyphenol content of quinoa seed
Polyphenol content

quinoa extract (mg.L-1)

Retention time (min)

Sinapic acid

NDa

16.5

Gallic acid

51.75007

3.3

ND

8.3

0.264

11.6

ND

10.5

Catechin
Caffeic acid
Chloregenic acid
Quercetin

ND

21.6

1.890197

15.6

Coumarin

ND

17.4

Carvacrol

ND

28.4

6.27276

13.5

Trans-ferulic acid

27.2985

16.3

Hesperedin

13.36627

18.5

Ellagic acid

ND

19.02

Eugenol

ND

23.7

p-Coumaric acid

Vanilin
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decade, more attention has been paid to naturally occurring antioxidants to inhibit both free radical function and oxidative chain reactions within tissues and
membranes (Nsimba et al., 2008). Antioxidants can
effectively delay or inhibit the oxidation of lipids and
other macromolecules. They can delay or inhibit the
initiation stage of fat oxidising chain reactions. Therefore, the rancidity of foods decreases the formation of
toxic products but increase shelf life. The presence of
antioxidants in food makes it more valuable (Paśko
et al., 2009). In this research, the IC50 of quinoa seed
was 6232.0 mg/L. The pseudo-cereal seeds and sprout
revealed relatively high antioxidant activities (Paśko
et al., 2009). Abderrahim et al. (2015) evaluated the
antioxidant activities of various extracts of quinoa
(Japan) and from its relative Amaranthus, finding different values among the samples (Abderrahim et al.,
2015). In other research, IC50 of quinoa was (461.89
mg/L) lower than our result. The different ecotypes
of quinoa, presented IC50 values between 100-15800
mg/L. Data variation in the antioxidant capacity of
quinoa ecotypes is expected, as many factors such
as genetic, agrotechnical processes and environmental conditions can influence the presence of phenolic
compounds (Miranda et al., 2011).

min quantities as follows: thiamine (vitamin B1) (0.4
mg/100g), riboflavin (vitamin B2) (0.39 mg/100g),
niacin (vitamin B3) (1.06 mg/100g) and folic acid (vitamin B9) (112 µg/100 g) (Graf et al., 2015). Miranda et al. (2012) reported significant differences in the
vitamin B contents in grain due to variety, growing
location (for thiamine and riboflavin) and soil type.
It was shown that quinoa contains substantially more
riboflavin (B2) than those cereals. Thiamine values
in quinoa are lower than those in oat or barley, but
not higher than those of niacin, riboflavin, vitamin B6
and total folate (James, 2009). Surprisingly, the levels
folic acid in 100 g of quinoa is reported to meet the
adult daily requirement, while riboflavin meets 80%
of children's needs and 40% of adult daily prerequisites (James, 2009).
3.6. Amino acids

Table (3) and Fig (1) show some amino acid measured
in quinoa. In this research, the highest concentrations
belonged to lysin and glutamic acid, followed by aspartic acid, asparagine serin and arginine. These results are different from the findings of Escuredo et al.
(2015). The variability could be due to diverse quinoa
genotypes and growth years, both in the calibration
Over 20 phenolic compounds have been found in both and external validation sets, which was important for
free and conjugated forms (mainly liberated by alka- developing calibration equations for future predicline, acid, and enzymatic hydrolysis). Vanillic acids, tions (Escuredo et al., 2014).
ferulic acids, and their derivatives, as well as the flavonoids quercetin, kaempferol, and their glycosides, are According to the values indicated by FAO/WHO/
among the most common phenolic acids compounds UNU, quinoa protein can supply around 180% isoleu(Tang et al., 2015; Tang et al., 2016). Apart from their cine, 338% lysine, 212% methionine+cysteine, 320%
antioxidant activities, they utilise α-glucosidase and phenylalanine+tyrosine, 331% threonine, 228% trypinhibit pancreatic lipase function (Tang et al., 2016). tophan and 323% valine of the suggested amounts in
The plant is mainly associated with phytoecdysteroids protein sources for adult nutrition. Besides, cysteine
(polyhydroxylated steroids) because their structure is and methionine, the sulphur-containing amino acrelated to insect-moulting hormones. Wide ranges of ids, are present at high concentrations than other
beneficial effects such as anabolic, performance-en- plants (James, 2009). Quinoa proteins are particularly
hancing, anti-osteoporotic, anti-diabetic, anti-obesity, high in lysine, the limiting amino acid in most cereal
and wound healing properties, have been demonstrat- grains. Lysine and leucine in quinoa proteins are limed for these components (Graf et al., 2014).
iting amino acids for 2–5-year-old infants or children,
while all the essential amino acids of this protein are
3.5. Group B vitamins
sufficient according to FAO/WHO (James, 2009).
Table (3) shows some B vitamins measured in quinoa. 3.7. Free fatty acid profile
Mohyuddin et al. (2019) have reported appreciable
amounts of thiamine and folic acid (respectively, 0.4, Fat content in quinoa ranged from 1.8 to 9.5
and 78.1 mg.100 g−1). Other researchers report B vita- g/100g(dw), with an average of 5.0–7.2 g/100g(dw).
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Fig 1. High-performance liquid chromatograms of the A: methanolic extract of quinoa seeds (280
nm), B: (320 nm), C: Riboflavin, D: Niacin, E: Folic acid, F: Thiamin, G: Lysin and H: Amino acids
UV–visible spectrum
Table (3) shows some free fatty acid measured in Approximately two-thirds were polyunsaturated fatquinoa. In this study, the majority of the fatty acids in ty acids (PUFA), and one-third were monounsatuquinoa seeds were unsaturated fatty acids (UFA).
rated fatty acids (MUFA). These results are similar
to those reported by Tang et al. (2015). PUFA were
74					
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mainly from two essential fatty acids, linoleic acid
(18:2n6, an omega-6 fatty acid) and a-linolenic acid
(18:3n3, an omega-3 fatty acid) (Tang et al., 2015). Linoleic acid impacts the risk of many chronic diseases, including cardiovascular diseases, certain cancers
and Type 2 diabetes (Belury et al., 2018). Some fatty acids in quinoa are saturated (11 g/100g(dw fat)),
while (88.31 g/100g(dw fat)) of the total fatty acids
of quinoa is an unsaturated fatty acid. Similar levels
of linoleic (C18:2), oleic (C18:1), and alpha-linolenic
(C18:3) were recorded with corn and soybeans. These
fatty acids equal nearly 88 g/100g(dw) of the total fatty
acid amount of quinoa seeds (Navruz-Varli & Sanlier,
2016; Repo-Carrasco et al., 2003). The role of α-linolenic acid in preventing many degenerative diseases
such as cardiovascular disease, cancer, osteoporosis,
inflammatory and autoimmune diseases is well-established (Simopoulos, 2006). Furthermore, palmitic fatty acid, which exists in quinoa as a basic saturated fatty
acid, constitutes 10 g/100g(dw) of its total fatty acids.
From among unsaturated fatty acids, oleic (19.7-29.5
g/100g(dw)), linoleic (49.0-56.4 g/100g(dw)) and alpha-linolenic (8.7-11.7 g/100g(dw)) fatty acids constitute 87.2-87.8 g/100g(dw) of its total fatty acids in a
similar way to soybean lipid composition (Repo-Carrasco et al., 2003; Navruz-Varli & Sanlier, 2016).
3.8. Minerals
Analysis of the trace elements is demonstrated in Table
(4). High contents of calcium (0.07 g/100 g), magnesium (0.086 g/100 g) and iron (0.043 g/100 g) were reported in quinoa seeds, which is also of significant importance (Repo-Carrasco et al., 2003). Many of these
minerals are present in higher concentrations compared to other common grains. Moreover, calcium,
magnesium, and potassium found in quinoa can be
absorbed and used by the body (bioavailable forms);
thus, their contents are considered as adequate for a
balanced diet (Vega‐Gálvez et al., 2010). Phosphorus,
along with calcium, is one of the most important minerals in the development and maintenance of skeletal
tissue in animals. About 80% of phosphorus in the animal body is found in bones and teeth. Potassium deficiency is rare in animals; it can occur in high-level fattening cattle fed with concentrated feed. On the other
hand, an excess of this mineral reduces the absorption
and evaluation of magnesium (Tan, 2020).Variations
in the mineral concentrations of quinoa are possibly
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associated with the soil type, mineral composition of
the geographic region and the application of a specific
fertiliser (Belton & Taylor, 2002).
4. Conclusion
Quinoa (Chenopodium quinoa Willd.) is an appealing food because of its nutritional characteristics, the
high value of energy and therapeutic effects, as well as
the absence of gluten. It is a good source of protein,
carbohydrate, essential minerals and B vitamins. The
protein quality of quinoa, mainly by its exceptional
amino acid balance, makes it a more beneficial food
than many common vegetables. The oil fraction of the
seeds represents the high quality and high nutritional
value (linoleic acid). It is also rich in iron and magnesium, phosphorus, potassium, and some B vitamins.
All nutritional factors make it an attractive, novel protein source that could be used alone or combined with
cereal grains.
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The international trade market of halal food products is vast and has become a fast-growing
segment. Consumers must often consider whether their food and beverage choices are suitable for their health, well-being, nutrition, and physical fitness. Nowadays, halal products
are requested by Muslim and non-Muslim customers due to safety and quality concern.
Even though several studies have been conducted for Muslim customers, there is a lack of
data from previous studies exploring non-Muslim customers about their intention to purchase halal food products in Indonesia. The aim of this study is to address the lack of data
from previous research that explores the intention of non-Muslims customers to purchase
halal food products in Indonesia by exploring the factors that affect the purchase intention
and understand the correlation between the factors. In this study, halal awareness, halal
logo, product quality, food safety, and halal perception were explored as factors affecting
the purchase intention of halal food products by non-Muslim customers in Indonesia. The
questionnaire was distributed using an online platform that targeted a minimum of 150 respondents with the specific criteria of non-Muslim, age 21-60 years old. The collected data
was examined using the SPSS application, which is a multiple linear regression module. The
analysis results indicate that only two variables have a significant effect on the intention to
purchase halal food, namely the halal logo and product quality. Research can be a consideration for halal food producers and distributors to look at the opportunity to increase sales
by targeting non-Muslim customers in Indonesia.

1. Introduction
Food and beverage consumers consider whether their
product choices are suitable for their health, well-being, nutrition, and physical fitness (Skerrett & Willett,
2010). As for lifestyle, food and beverages play important roles in many sectors such as the spiritual life,
cultural, and social existences of many people (Teng et
al., 2013). Nowadays, halal products are requested by
Muslim and non-Muslim customers due to safety and
quality concerns (Alam & Sayuti, 2011).
80

Halal is the permitted behaviour or activities for Muslims, while haram refers to the behaviours and actions
that are prohibited in Islam (Battour & Ismail, 2016).
Based on SNI 99001:2016 (Standar Nasional Indonesia), halal products under this national standard include the raw materials derived from animals, plants,
microorganisms, or materials produced through physical, chemical, biological or genetic engineering processes (Prasetya, 2019). In general, halal food products follow specific criteria on animal slaughtering,
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alcohol use, and food sourcing, and more in-depth
standards on processes, safety, hygiene, and quality assurance are introduced. Both Muslim customers and
non-Muslim customers regard halal accreditation as
a standard for food security and cleanliness, guaranteed quality, and many other advantageous attributes
(Teng et al., 2013). Halal food, in line with the Tayyib
concept, refers to a process of clean and pure food as a
primary objective where a detailed evaluation of food
content regarding halal, non-toxicity, safety, and hygiene status is required (Alzeer et al., 2017). According to Rahman (2017), the word Tayyib is translated
as “good”, “pure”, or “wholesome”. As an outcome, halal food industries will deliver superior quality food
products different from other industries that apply
only ordinary standards (Ali & Talib, 2009).

on processed food and beverages. The non-Muslim
population in Indonesia is a highly prospective opportunity for the halal food business. Further investigation is compulsory to fully understand the purchase
intention of halal food products by non-Muslim customers.

Many food industries in both Muslim and non-Muslim nations have adopted the halal concept. Data from
the State of the Global Islamic Economy Report in
2018/19 by Latif (2018) quoted that Indonesia's halal market industry is always in the top eight rankings
for each halal industry category. More so, Indonesia is
in the first position for the halal food category with a
spending value of 170 billion US dollars, compared to
43 billion US dollars from Turkey in the second position. Although Indonesia's halal industry market is
In different non-Muslim countries, such as Canada one of the biggest in the world, this number is not in
and Spain, people’s enthusiasm for halal food is high line with its production. Indonesia places 10th with
(Wilkins et al., 2019), as well as the United Kingdom a Global Islamic Economy (GIE) score of 45 (Latif,
(Ayyub, 2015), which has been one of the fastest-grow- 2018).
ing halal food industry in the world (Ben-berry,
2011). In part, people pay more attention to the food Research on halal food for non-Muslims is scarce dethey eat because it is related to health, hygiene, animal spite its revenue contributions (Wilkins et al., 2019).
welfare, and food quality (Latif et al., 2014; Mathew et There has been a recognition that halal food repreal., 2014).
sents cleanliness and adheres to safety procedures in
producing high-quality products (Ambali & Bakar,
The international trade market of halal food prod- 2014). Research should be held across the countries to
ucts is massive and considered the fastest-growing understand customer behaviour towards halal food,
segment (Alam & Sayuti, 2011). The Pew Research including perception from non-Muslim customCentre (2019) estimates that the Muslim population ers about halal products (Wibowo & Ahmad, 2016).
is approximately 1.9 billion worldwide, and this pop- Some studies have been done to connect the intention
ulation places Muslims as the second-largest religious to purchase halal food products among non-Muslim
population after Christianity. Statistics show that the customers in Pakistan (Awan et al., 2015), the United
global market value of halal food worldwide was ap- Kingdom (Ayyub, 2015) and Malaysia (Abdul Latiff et
proximately 1.4 trillion US dollars in 2017 and is esti- al., 2013; Aziz & Chok, 2013; Teng et al., 2013; Rezai
mated to grow an estimated 2.6 trillion US dollars by et al., 2012; Golnaz et al., 2010). However, research is
2023 (Shahbandeh, 2018). Halal food manufacturers limited in Indonesia, limiting complete understandand distributors could explore this as an opportuni- ing of non-Muslim customer intention in the largest
ty to examine the influencing factors that lead to the halal industry market. This study examines the factors
purchase of halal food products by non-Muslim cus- that affect the intention of non-Muslim customers to
tomers.
purchase halal food products in Indonesia, and its results can help address the lack of data (Rachbini, 2018;
Indonesia is a nation with the largest Muslim popula- Notodisurjo, 2019; Jusmaliani, 2009) from previous
tion in the world (Masci, 2017). According to Badan research. With this information, halal food marketers
Pusat Statistik Indonesia (BPS), in 2019, Indonesia’s and manufacturers could benefit from understanding
population was 267 million people, with 34.26 million how to establish the right approach and generate more
non-Muslims (Databoks, 2019). Badan Pusat Statistik sales by increasing their marketing and market shares.
(BPS) said that in 2016, Indonesian people spent about
50% of their monthly incomes on food, spent mostly 2. Literature Review
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Halal has become another way to claim trademarks
in modern times (Wilson & Liu, 2010). The high enthusiasm for halal food products has risen in different non-Muslim nations such as Canada and Spain
(Wilkins et al., 2019), as well as the United Kingdom
(Ayyub, 2015), which has become the world’s quickest
developing halal food industry (Ben-berry, 2011) for
two reasons. Firstly, halal food is considered cleaner,
more healthful, and more delicious (Alam & Sayuti,
2011); secondly, it has gained significant acknowledgement worldwide through social digestion. Alam
and Sayuti (2011) found that halal is acknowledged as
a standard for affirming product quality and product
safety.
2.1 Halal Awareness

has a halal logo means that the product complies with
certain conditions for consumption and helps customers make purchase decisions (Muhamad & Isa, 2017).
It is also an assurance that the entire production process has complied with halal requirements (Lestari et
al., 2018). The halal logo is an official certification that
a product complies with a safe and hygienic food handling process from preparation, slaughtering, manufacturing, and storing (Lada et al., 2009). According
to Sukandar (2019), the regulating provisions of halal
products mention Tayyib as one of the product criteria, which is defined as good and safe to be consumed
(food safety), hygienic, healthy, and good quality.
Every country that produces halal products needs to
issue halal logos managed by an established body such
as Majelis Ulama Indonesia (MUI) in Indonesia. The
government of Indonesia, through Badan Penyelenggara Jaminan Produk Halal (BPJPH), is now carrying
out new halal certifications, with the food sector as a
priority, after taking over from Majelis Ulama Indonesia (MUI) (Neo, 2019). Non-Muslim customers also
look for the halal logo to identify halal food products
(Aziz & Chok, 2013). Non-Muslim customers’ behaviour in consuming halal food products is affected by
their concern over food safety (Golnaz et al., 2010).
According to the Theory of Planned Behaviour (TPB)
(Ajzen, 1991), a positive personal attitude determines
the perception of halal food products by non-Muslims
(Golnaz et al., 2010), which influences their halal food
purchase intention. With these factors involved, this
study postulates the following hypothesis:

Awareness is the capability to recognise certain affairs
(Aziz & Chok, 2013). Muslims consume halal food
products as acts of religious obligation. The halal principles should be manifested into meaningful impacts
on customers' knowledge of halal standards (Rezai et
al., 2012). Consequently, the intention to purchase
halal food products has influenced customer awareness of halal items (Aziz & Chok, 2013). Research to
understand the connection between halal awareness
and halal products with purchase intention among
non-Muslim customers has been conducted (Boo et
al., 2015). It was found that non-Muslim customers
look for food safety when purchasing halal food products. Customers will likely purchase halal food products if they have an awareness of the products and
good perceptions of the products. This suggestion re- H2: A halal logo has a positive and significant effect
flects that non-Muslim customers might be interested on the intention to purchase halal food products.
in halal food products if the value of consuming them
is acknowledged. Therefore, this study put forth the 2.3 Product Quality
following hypothesis:
The quality of a product is desirable for every customH1: Halal awareness has a positive and significant ef- er. To compete in a dynamic market, especially in the
fect on the intention to purchase halal food products. food industry, one of the key parameters to consider
is product quality (Du & Sun, 2006). Customers de2.2 Halal Logo
mand quality as a desirable characteristic of products
or services (Canavari et al., 2010). Having an underA logo is an image design that communicates to cus- standing of the connection between customer intomers and is free of verbal data (Lans et al., 2009). A tention and food quality is important. According to
logo is important to distinguish certain product as- a previous study (Ya, 2017), non-Muslim customers’
pects and bridge them to the public (Ad et al., 2012). perceptions of product quality significantly affect purA halal logo can be found on the packaging of food chase intention for halal food products. In this case,
products; it is a sign of approval from a registered ac- non-Muslims see halal from its meaning and the value
creditation body in a related country. A product that of the halal products. A previous study by Aziz and
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Chok (2013) also discovered that non-Muslims consider halal food as hygienic and safe, and it follows
the ethical treatment of animals in slaughterhouses.
In other ways, perceived quality embodies a customer’s understanding of general brands as top-ranking
and aiming to perfection. According to Das (2014),
excellence in offering a product or service will depend
on the customer's acceptance of the quality that leads
to recurring orders. Customers also become very
careful when choosing their food for consumption after a health crisis outbreak like Mad Cow disease or
avian influenza, and others (Ayyub, 2015). A further
investigation needs to explore the behaviour in purchasing food products based on quality. Food quality
is an important role in the termination of customer
purchases. So, if the quality of food is improved, then
the purchasing intention will also increase (Margareta & Edwin, 2012). This study proposes the following
hypothesis:

ing, and arrangement processes consistently pose new
food security challenges (Thomas et al., 2015). The
halal concept underscores cleanliness, safety, hygiene,
virtue, and purity (Hussein et al., 2016). Food safety
measures are mandatory for the food industry, bearing in mind that food safety can impact customers’
health and well-being. Safety, quality, and signs related to food are motivations for the customers to make
purchase decisions (Herath & Henson, 2006). This
study postulates the following hypothesis:
H4: Food safety has a positive and significant effect on
the intention to purchase halal food products.
2.5 Halal Perception

For non-Muslim customers, food perception is mainly influenced by cultural background and taste perceptions, known health effects, social influence, and
knowledge about the related products (Mohd-Any
H3: Product quality has a positive and significant ef- et al., 2014). The information about the products can
fect on the intention to purchase halal food products. easily be seen on labels that include product ingredients, the manufacturer's name, origin, and verifica2.4 Food Safety
tion of the product. Perception is indicated as a reason for customers' purchasing behaviour and loyalty
Food safety refers to the treatment, preparation, to a group of products (Biswas et al., 2011; Wells et al.,
and storage of food, implementing the best available 2011; Wilson & Liu, 2010).
methods to minimise the risk of contracting a foodborne illness. Thus, it is important for customers to As a factor that is important to improve sales and inbe knowledgeable about the product ingredients, as crease the market share, customer perception of speit affects the purchase decision process (Ismail et al., cific products needs to be explored. However, some
2018). According to Schmidt and Rodrick (2003), ed- limited studies have specifically analysed the relationucated customers define food safety with nutritious ship between product perception and purchase confood and cleanliness in mind. Religion positions are sideration and decisions (Biswas et al., 2011; Wells
an important standard in the industry of food prod- et al., 2011). One study explored factors including
ucts (Al-Mazeedi et al., 2013).
perceptions from non-Muslim customers about halal
food products in the market. Customers have specific
Past studies have indicated that non-Muslim custom- perceptions of the quality of products depending on
ers are interested in consuming and purchasing halal the country of origin, including where it is designed,
food items because they have the advantages of being assembled, and produced (Biswas et al., 2011). Feacleaner, healthier, and of better quality (Aziz & Chok, tures of the products will affect the customers' percep2013; Rezai et al., 2012). Problems about food safety, tions of a particular product's advantages (Bertini et
such as food without eligible certification, unclear in- al., 2009). In addition, they found that the product's
gredients, and documentation that does not match re- physical characteristics influence customer percepality, are always there, and customers are always aware tion about a product’s benefits. According to Ahmad
of it (Ambali & Bakar, 2014). Free trade today current- et al. (2013), the misappropriation of certification by
ly is geared towards an increase in varieties of food several irresponsible people has caused less trust in
products on the market. Nowadays, the movements halal certification in the community. This research
in worldwide food production, distribution, process- proposes the following hypothesis:
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H5: Halal perception has a positive and significant ef- a customer makes a purchase and increases the usage
fect on the intention to purchase halal food products. of a product (Irshad, 2012). Thus, to obtain prime results, the industry can plan marketing accordingly.
2.6 Purchase Intention
The use of the theoretical framework proposed for
this study is shown in Figure 1 below.
Lin and Lu (2010) found that purchase intention is
related to the motivation of customers to purchase 3. Methodology
a product that is created by their appraisal or viewpoints of a certain product. Their research also found Data was collected to better understand the purchase
that customers must go through several processes be- intention of non-Muslim customers for halal food
fore finally deciding to purchase. According to Wang products in Jakarta, Indonesia. This research followed
and Tsai (2014), purchase intention is triggered by a a deductive approach using a questionnaire that conproduct's perceived benefits and values, and custom- sisted of 7 segments, including socio-demographic
ers need awareness and information before deciding questions. Each segment consisted of 2 to 5 statements
to purchase a product. Intention is interpreted as a with a total of 26 statements. The statements of each
personal capability that creates a behaviour and acts segment were based on similar studies to understand
as an initiator for that behaviour (Ajzen & Madden, purchase intention, halal perception, product quali1986). Experiential evidence has to substantiate that ty, halal logo, halal awareness and food safety (Aziz
religious responsibility will affect the personal manner & Chok, 2013; Amat et al., 2014; Aditami & Soepatand behavioural intention, as well as guide judgment ini, 2016; Akbiyik & Eroglu, 2016; Muhamad & Isa,
in choosing products to purchase (Elbeck & Mander- 2017; Pham et al., 2018). Sections 1 to 5 aimed to gain
nach, 2008). By measuring customers' purchasing in- a better comprehension of non-Muslims customers’
tentions, the industry can understand how willingly knowledge of halal food products considering a halal

Figure 1. Theoretical framework
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logo, halal awareness, food safety, product quality, and
halal perception. Each section was measured using a
five-point Likert-type scale consisting of the values
strongly disagree to strongly agree. Then it continued
with the socio-demographic profile of the respondents. An online questionnaire using Google Form was
distributed by filtering questions that were added to
the questionnaire to ensure that all the respondents
were non-Muslim.
The data was collected from 151 respondents and was
based on previous research by Roscoe (1975). It was
mentioned that the number of respondents could be
ten times the number of variables when using multivariate analysis. The sampling of the research used
a convenience method as one of the non-probability
sampling techniques. Data were collected in April
2020. The data were processed using SPSS with frequency and multiple regression linear method analyses.
The sample frame of the study was conducted in Jakarta to measure the reliability of each factor and
confirm the significant relationship between the questions and factors. For the reliability test, this study utilized Cronbach’s alpha (α) with a range of acceptable
values starting from α=0.45 until the excellent value
of α=0.94 (Taber, 2017). A generally accepted rule is
that an α of 0.6-0.7 indicates an acceptable reliability level (Hulin et al., 2001). The results of the reliability test were consistent and confirmed the significance between the questions and factors such as halal
awareness (α=0.850), halal logo (α=0.689), product
quality (α=0.895), food safety (α=0.953), halal perception (α=0.628), and purchase intention (α=0.802).
The ANOVA table indicates that the model as a whole
(which includes both blocks of variables) is significant
[F (45, 421) =94.78, 𝜌<.0005). The F value is 45.988,
and the data is significant (Sig. 0.000).

cent) and married couples (48.7 per cent). Most of the
respondents were employees (70.7 per cent). In terms
of income, the majority generate more than 12 million
rupiahs per month (42 per cent), as seen in Table 1.
						
The results in Table 2 are from the multilinear regression analysis, which examined the coefficient of
the linear equation from the five factors of purchase
intention. The impact of those five factors on purchase intention was significant [F (5, 144) =45.988;
𝜌=0.000] and contributed around 61.5 per cent (R
Square = 0.615) toward purchase intention. This analysis also indicated that a halal logo (β= 0.209, Sig.=
0.014) and product quality (β= 0.491, Sig.= 0.000)
significantly affect the purchase intention. While the
factors that do not significantly affect the purchase,
intention are halal awareness (β= 0.159, Sig.= 0.097),
food safety (β= -0.024, Sig.= 0.769), and halal perception (β= 0.007, Sig.= 0.902). In order of importance
is the halal logo (Beta=0.209) followed by product
quality (Beta=0.491). The other factors do not make a
unique contribution.

This study aimed to address the lack of data (Rachbini,
2018; Notodisurjo, 2019; Jusmaliani, 2009) from previous research that examined the factors affecting the
intention of non-Muslim customers to purchase halal
food products in Indonesia. The aspects included halal awareness, halal logo, product quality, food safety,
and halal perception towards a purchase intention.
The halal logo significantly affects the intention to
purchase halal food products, which is parallel with a
previous study that showed that non-Muslim customers look for a halal logo to identify halal food products
(Aziz & Chok, 2013). A halal logo is a visible sign that
customers are supposed to identify on the packaging.
It gives authenticity, which means that the product is
halal qualified (Golnaz et al., 2010). Customers who
already know halal will pay attention to the halal logo
4. Findings and Discussion
when purchasing food products. It is suggested to
place the halal logo in a proper position and size to
The respondent profiles were even between male and make it noticeable..
female respondents, consisting of female respondents
(50.3 per cent) and male respondents (49.7 per cent). Product quality is also a significant factor in this reThe age group majority ranged between 31 - 40 years search. Non-Muslim customers believe halal food
old (44 per cent). Most of the respondents’ highest ed- products to have good product quality. This percepucation level was a Bachelor’s Degree (72 per cent). tion makes the customers willing to purchase, so
The marital status was dominated by singles (50.7 per they continue to consume and purchase the product
					

UniKassel & VDW, Germany-May 2021

ISSN-Internet 2197-411x OLCL 862804632

85

Future of Food: Journal on Food, Agriculture
and Society, 9 (2)

Table 1. Profile of Respondents
Socio-demographic factors

No

%

Gender

Socio-demographic factors

No

%

Marital Status

Male

75

49.7

Single

76

50.7

Female

76

50.3

Married

73

48.6

Divorced / Widowed

1

0.7

Age group
21 to 30

58

38.7

Occupation

31 to 40

66

44.0

Employee

106

70.7

41 to 50

15

10.0

Self-employed

29

19.4

Above 50

11

7.3

Student

5

3.3

Retired

8

5.3

Housewife

2

1.3

Education
High School

4

2.7

Diploma

9

6

Monthly income

Bachelor

108

72

Less than IDR 3.500.000

8

5.3

Master/Doctorate

28

18.6

IDR 3.500.001 to IDR 8.000.000

40

26.7

Other

1

0.7

IDR 8.000.001 to IDR 12.500.000

39

26

More than IDR 12.500.000

63

42

Table 2. Multiple Linear Regression Analysis Results
Multi Linear Regression
R-Square

Unstandardized (β)

Standardized (β)

Significance

0.615

0.165

0.159

0.097

Halal logo

0.252

0.209

0.014

Product quality

0.534

0.491

0.000

Food safety

-0.025

-0.024

0.769

Halal perception

0.014

0.007

0.902

Dependent Variable

Independent Variable

Purchase Intention

Halal awareness

(𝜌) < 0.05

repeatedly. The finding is consistent with a previous
study by Ayyub (2015), who suggested that one factor that will significantly affect the decision to purchase is the quality of food. Previous researchers also
found that quality is the motivating factor for Muslim
and non-Muslim customers when purchasing food
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products (Alam & Sayuti, 2011; Aziz & Chok, 2013).
Non-Muslim customers understand the importance
of quality in food products, but it does not mean that
non-Muslim customers prioritize halal food products
due to food quality. In this study, the halal awareness
factor does not significantly impact the intention of
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purchasing halal food products by non-Muslim cus- products (Lestari et al., 2018). The reason behind it
tomers.
is due to inadequate knowledge about halal products
for non-Muslim customers in Indonesia. In addition,
Non-Muslim customers acknowledge halal as being non-Muslim customers do not consider halal prodsomething related to Islamic standards. This finding ucts to be safer than non-halal products.
is in line with a previous study that revealed that halal
food products are defined as acts of religious obliga- 5. Conclusion
tion (Hassan et al., 2009). Halal awareness does not
significantly impact non-Muslim customers' intention This study aimed to address the lack of data (Rachto purchase, as they are not aware of the term halal it- bini, 2018; Notodisurjo, 2019; Jusmaliani, 2009) from
self. This research found that it was consistent with a the previous studies that examined the intention of
previous study that showed the intention to purchase non-Muslim customers to purchase halal food prodhalal products was not affected by the awareness of ucts in Indonesia. The study was examined to underhalal (Awan et al., 2015). By knowing the benefits of stand the factors affecting non-Muslim customers
healthier food consumption from halal products, the when purchasing halal food products. The research
marketing could utilise the factors to increase the in- results suggest that non-Muslim customers’ purchase
tention to purchase halal food products, especially for intention towards halal food products is influenced
non-Muslim customers.
by the halal logo and product quality, with the latter
gaining a better, standardized coefficient beta. For
Customers will think and feel about a company’s prod- non-Muslim customers, the way to distinguish a food
uct or service and then decide whether to purchase it item as halal is only through the halal logo on the
or not, according to the definition of Ya (2017). This package. The halal logo is a visible sign that is supstudy reveals that the perception of halal does not posed to be seen clearly by customers on the packagaffect the purchase intention of halal food products, ing. It gives authenticity that the product is qualified.
which is contrary to the previous study. It means that Customers who are already well acquainted with halal
non-Muslim customers in Indonesia relate halal as will look at the halal logo to decide their purchase. As
being an obligation for Muslims. Therefore, it is not for product quality, this factor is the most significant.
viewed as essential for them to purchase. The percep- Customers primarily look at product quality when
tion can be changed when non-Muslim customers purchasing food products. Customers believe product
view halal food products in ways that highlight health quality emphasises lifestyle and healthy behaviour.
and environmental benefits.
Other factors like halal awareness, food safety, and halal perception do not significantly affect the intention
One of the halal product criteria is Tayyib, which is of purchasing halal food products for non-Muslim
defined as good and safe to be consumed (food safe- customers. The reason for the insignificant factor was
ty), hygienic, healthy, and of good quality (Sukandar, that non-Muslim customers do not consider that halal
2019), characteristics emphasised by the halal concept. food products are safer than non-halal food products.
Bergeaud-Blackler (2004) discovered that Muslims in Moreover, non-Muslim customers are not aware of
France choose halal meat products due to spiritual re- the halal itself to affect their perceptions about halal
sponsibility, but the customers were convinced about food products.
the benefits behind it. However, the findings of this
study indicate that food safety does not affect the in- Halal food manufacturers should look at the opportention of non-Muslim customers to purchase halal tunity to increase sales by targeting non-Muslim cusfood products, which is aligned with a previous study tomers in Indonesia and focusing on the significant
from Lestari et al. (2018), who stated that perceived factors that affect purchase intention by non-Muslim
usefulness (healthy and safe) do not have a significant customers. The relationship between purchase inteneffect on intention. The previous study found that tion and halal awareness, halal logo, product quality,
customers' intention can be developed if the custom- food safety, and halal perception were established (as
ers have acquired a product for the quality of life and shown in Table 2). The findings indicate a positive sigthe underlying value before consuming halal food nificance for H2 and H3. Therefore, these hypotheses
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are supported. However, as shown in Table 5, halal
awareness, food safety, and halal perception showed
no significance with purchase intention. Therefore,
H1, H4 and H5 are not supported.
5.1 Practical Implications
This study provides information on Indonesian food
manufacturers and distributors by examining the influencing factors that lead to the purchase of halal
food products. Concerning practical implications,
food manufacturers may provide interesting facts and
knowledge about the benefit of halal food products
to rise the intention of purchasing halal food products among non-Muslim customers. Therefore, food
marketers should take appropriate measures to promote their products, especially in quality areas, which
is considered one of the most important factors that
have a significant impact on purchase intention, as reported in this research.
The results show that having a strategy to explore the
halal logo and product quality when creating their
products may bring prosperity to increase the market
share for halal food manufacturers and distributors.
Food manufacturers need to produce their products
with an adequate halal logo as a sign that customers
will easily recognize. Obvious halal logos will give
acknowledgement to customers in their process of
making purchase decisions. Food ingredients written
on the packaging of halal products can be utilised to
compare products listed in the market by customers.
Customers that are aware of halal products will pay
attention to the halal logo and the product quality.
Non-Muslim customers will gain awareness and a
better understanding of the halal context, including
health concerns through consumption. It is a marketer’s job to promote the product and communicate the
value of halal to the broader demographic segment of
non-Muslim customers. As halal awareness increases,
the intention to purchase halal products may also be
affected.
5.2 Theoretical Implications

there was a change in the intention of non-Muslim
customers to purchase halal food products in Indonesia. Non-Muslim customers do not relate halal food
products with religion or Islamic products only but
also notice the products' quality.
This research found that the factors that significantly
affected non-Muslim customers in Indonesia regarding their intention to purchase halal food were the halal logo and product quality. Both factors can be used
as a basis for conducting an investigation or a similar
study. These factors can also be used as a reference for
a variety of studies and topics investigating factors that
affect the purchase intention of halal food products.
5.3 Limitations and Future Recommendations
This study was limited by factors that have been tested to understand the intentions of non-Muslim customers to purchase or consume halal food products.
For future studies, it is important to consider other
factors like brand, price, promotion, and food preparation process. This study was also limited because the
respondents were limited to Jakarta. This study suggests that future studies should include other Indonesian metropolitan cities, such as Semarang, Surabaya,
Makassar, and Medan, to increase the sample size and
expand the localisation of studies. For future research,
it would be interesting to conduct a study on a city
with a majority of non-Muslims, like in Bali or Manado.
Since the study was conducted using a quantitative
approach, there was insufficient in-depth data. Consequently, it is recommended that a qualitative approach
be used in future research to get a deeper understanding of non-Muslim customers.
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Keywords

As concerns about food safety and environmental issues gain more attention in the public
eye, organic labels are growing in popularity, being presented as the solution for a more susorganic certificates,
tainable and conscious food system. Yet, organic certificates have not actively managed to
community-supported
change the food system but merely created a niche to be exploited. Through an Alternative
agriculture, trust, social
embeddedness, Romania, Food Network framework, this paper looks at how small producers, who are otherwise excluded from accessing the premium prices of organic food markets, can still seize commuAlternative food netnity economic rent through the close relationship formed as part of community-supported
works, organic food
agriculture. Using a qualitative research methodology based on semi-structured interviews
and secondary data analysis, and drawing from Alternative food networks literature, this
paper investigates one alternative network from Romania called Peasant Box (Cutia Țăranului). Peasant Box re-spatialises the distribution chain by creating a direct selling network
between food producers and consumers. This research focuses on how consumers and producers perceive the value of food and the distinct discursive constructions regarding food,
as either valued based on the place of origin (authenticity) or on its production (naturalness). Peasant Box operates outside formalised certification, and the food is considered
good by virtue of trust, which is formed through the long-lasting relationship between
consumers and producers.

1. Introduction
The rising awareness about the harmful consequences of intensive agriculture for both the environment,
through the loss in biodiversity, use of harmful chemicals in the soil, and for local communities, due to the
loss of jobs to automation and the marginalisation of
small producers, has resulted in an increased demand
for products obtained through more responsible practices like ecologically grown and Fair-trade products.
The quality turn (Goodman, 2003), as it is often called,
is the premise for many of the alternative food movements seen today.
The rising demand for these types of products has led
93

to the creation of third-party or voluntary organic
certification schemes that require a series of standards
that ensure the food obtained meets ethical concerns.
In Romania, as in many other countries, the process
of organic certification is made through private agents
that have the role in inspecting and overviewing the
producer, and ensuring the standards of production
are implemented (Order nr. 895/2016). To become
certified, the producers must subject themselves to
a long and heavily bureaucratic procedure, as well as
to random inspections and sampling. The process of
transitioning from standard to certified organic agriculture is not affordable for everyone. Thus, it creates a
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scarcity of certified products, which further increases
the prices, offering an incentive to economic agents
that want to harbour the organic food market's economic rents. Apart from the exclusionary effect that
organic certificates can have, it is also worth mentioning the danger of encouraging the same behaviours they are supposed to deter when corporations
adopt these organic standards without changing the
productivist logic that underlies the entire industry.
Moreover, by being voluntary, organic certifications
do not change the system of food production and
distribution to a more just and sustainable one, but
merely create a niche in the market to be exploited.
The system which produces cheap food with harmful
methods remains the same, and functions, alongside
the certified organic ones, creates consumption inequalities, by only offering the chance of safe and ethical consumption to those who can afford it.

certificates and the “clean” food imaginary.

Alternative food networks, especially direct selling
networks like CSA (community-supported agriculture) are meant to address this issue by re-introducing
social relations into the food system, fostering a logic of care and reciprocity as opposed to only a market-driven logic. That is not to say the CSA functions
completely outside the market's logic, but there are
indeed certain aspects of these practices that cannot
be understood simply in utilitarian terms. More than
that, the direct relationship between consumers and
producers that stands as the premise of these kinds
of networks is founded on trust and builds up trust.
Consequently, farmers can pick the economic rents
(Galt, 2013, p. 345) not based on third party certifications but based on the consumer trust fostered by
direct relationship and on the moral value ascribed to
the food (as being more sustainable or more just to the
local communities).

Given that these alternative distribution chains cannot be directly defined, it is necessary to refer to some
key features they have. First of all, they exist in a political context of the global economic restructuring,
concerns about social justice and environmental sustainability as well as a decline of rurality and a de-localisation of the entire production process, driven by
neoliberal changes (Moragues‐Faus, 2017). Therefore,
it is a large-scale movement in which consumers play
an active role, politically assumed, based on ethical
principles. AFNs are characterised by the relationship
between consumer and producer that extends beyond
an instrumental purpose so that participation in this
type of exchange has an intrinsic symbolic value for
both parties beyond market logic (Corsi et al., 2018,
p. 201). The re-spatialisation of production and distribution and the establishment of a relationship based
on solidarity, are the premises of these various types
of exchanges (Harris, 2010, p. 355). It is important to
point out that the localisation of food systems is not
intrinsically more ethical or just. In the literature, localism is problematised as a form of normative discourse, which tends to naturalise an ideal about what
it means to produce and consume food. Non-reflective
localism transposes a standardised, apparently a-political vision of what quality means in food production, equating the place with the correct way of living
and consuming. In their paper, DuPuis, & Goodman
(2012 p.364) propose the term reflexive localism, as a
solution to this type of discourse that universalises a
certain elitist lifestyle, which involves taking a polit-

This paper focuses on one of these types of alternative
distribution networks from Romania, called Peasant
Box (Cutia Țăranului), which works based on a direct
subscription to a near-city farm, which periodically
prepares and delivers a box of various seasonal foods
obtained in the household. The subscription is a longterm one, excluded from the possibility of purchasing
a box only once, precisely to encourage the formation
of a relationship between consumer and producer.
This study aims to uncover how food is understood
and perceived by the producers and consumers at
Peasant’s Box, unravelling the discourse around food
94					

1.1 Alternative food networks – conceptualisation
and critical reflections.
Alternative food network (AFN) is a broad term that
incorporates several food production and distribution practices that present themselves as an alternative to conventional distribution systems (Corsi et al.,
2018, p. 10). These practices can take various forms,
among which we list community-supported agriculture (CSA), farmer’s markets, direct distribution
schemes, solidarity purchasing groups, urban gardens, agricultural cooperatives (Harris, 2010, p. 355).
These practices are so varied, and “AFN” serves more
as an umbrella term that is defined by its opposition
to mainstream distribution channels (Renting, Schermer, & Rossi, 2012, p. 291).
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ical position in opposition to globalism as a starting
point for a movement focusing on local consumption.
The study of short distribution chains raises the issue
of defining these systems using the concept of "alternative", referring to the quality of these systems being
distinctive to globalised distribution systems (Holloway et al., 2007, p. 2). The alternative-conventional duality can thus generate ambiguity; in reality, the
economic practices that characterise these networks
are not so easily placed in one of the two spheres.
Due to the heterogeneity of consumers' motivations
to participate in such schemes, classifying into one of
the categories becomes difficult. The alternative-conventional dichotomy should thus be understood in
the form of a continuum within which these practices
can be placed (Corsi et al., 2018, p. 307).
Because AFN can have such a wide configuration of
practices, it is important to consider the scale at which
various AFN function and the kind of relations they
generate. Thus, Renting et al. (2003) distinguish three
categories of AFN based on the type of interaction
created between consumer and producer. First, faceto-face AFNs have the component of a direct relationship based on trust between consumer and producer as the main premise. Examples of such AFNs are
farmers market, box schemes, and pick your own. Secondly, there is proximate AFNs, in which the product
is sold regionally, and the relation between producer
and consumer is mediated by a third party that acts
as a guarantor of the product quality or authenticity.
Examples may include farm shops and regional hallmarks. Thirdly, the authors name the extended AFNs,
as food beyond the regional place of origin, relying
heavily on institutionalised certifications or labels as
a guarantee for quality and particular practices in the
production process (like organic or fair-trade practices). In this last category, the direct relation with the
producer or the place of origin is not as important as
the inscribed symbolic value translated by the label
(Renting et al., 2003, p. 400).

becomes in the market.” (Renting et al., 2003, p. 401)
The first category emphasises the place of origin for
the product or process of production, thus being local,
artisanal or traditional is the main selling point. The
second category refers to the bioprocess of production, incorporating ecological practices to respond
to various environmental and safety concerns. This
category also plays on the idealised understanding of
traditional farming as more natural.
Alternative food networks are thought to be examples of moral economies (Thompson, 1971) based
on the presumption of the logic of care and social
embeddedness that transgress the purely utilitarian
market interactions, by adding ethical considerations
and feelings of solidarity (Psarikidou, 2012, p. 310).
Hinrichs (2000) proposes the concepts of marketness
and instrumentalism for evaluating the degree of social embeddedness of economic transactions (p. 297).
Marketness refers to the extent to which price is the
primary driver in economic interactions. Thus, when
marketness is high, the only consideration in the decision-making process of the economic actors is the
price. In contrast, when marketness is low, there are
other considerations beyond price that influence actors' decisions (Hinrichs, 2000, p. 297). On the other
hand, instrumentalism refers to the level that economic actors are motivated by the maximisation of
their self-interest, as opposed to other non-economic
goals. As Galt (2013) points out, social embeddedness should not be understood as an exclusion to any
capitalist logic, thus creating a false dichotomy, but as
a continuum that can characterise any market interaction, in one degree or another (p. 348).
1.2 Organic Certifications

The term “quality turn” (Goodman, 2003) is often put
in relation to the proliferation of diverse alternative
food networks. Increased public concerns over food
safety and growing awareness about the destructive
and harmful methods used in food production for
Apart from classifying AFN based on the type of re- both the environment and local communities have
lations, it encompasses, Renting et al. (2003) propose led to an increasing number of people seeking altertwo categories for quality definitions. As we will see natives to conventional food production and demand
in this analysis, the categories are particularly useful more transparency.
in understanding consumers and producers discourse
revolving the value of food. The quality definitions The response to the increasing demand for food proare relevant to AFN because “the more embedded duced with ethical and ecological concerns was the
and differentiated a product becomes, the scarcer it creation of certified organic labels. This response
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meant introducing an elaborate set of rules and standards overseen by third-party certification authorities
that would allow the producer to access premium
prices (Guthman, 2004, p. 514). Labelling often implies a considerable amount of paperwork, fees that
cut into the farmers’ margins, intrusive surveillance,
periodical inspections and randomised sampling for
testing in search or prohibited chemicals that might
have been used. As Guthman (2004) points out, the
cost of transitioning to organic agriculture has an
exclusionary effect, keeping out those who cannot
afford the costs. More than that, “what is fundamentally troubling about these proactive standards is that
their efficacy turns on rents, the dynamics of which
can undermine the behaviours that the standards are
intended to produce” (p. 524). As result, organic labels
have not managed to reform the global food system,
resulting only in the commodification of social and
environmental-friendly practices. If initially certificates were meant to offer more transparency to the
consumer and build trust, they were slowly co-opted
into corporate practice, which transformed them into
another marketing tool.
Economic rents can be understood as surplus profits,
or “over profits in the marketing of some products
based on constructed scarcity” (Guthman, 2004, p.
512). The scarcity, in the case of organic certificated
food, derives from the limited access of farmers to get
certification due to the high costs and other logistical
difficulties, but also because of the consumer-driven,
high-value on certificated food, which is regarded as
having properties that make it superior to conventionally produced food. In the case of Alternative food
networks, especially those which produce a personal
relationship between producers and consumers, like
community-supported agriculture or Solidarity Purchase Groups, economic rents can be in the form of
organic certifications, but could also emerge as a form
of “community economic rent” understood as premium prices justified by the trust built through the
direct relationship and the symbolic value attributed
to food as being more local or grown through civic
agriculture (Galt, 2013, p. 345).

understanding of consumer’s motivation for partaking in relations based on trust and social embeddedness.
2. Materials and Methods
This research aims to analyse an alternative distribution network in Romania to understand what factors
determine both consumers and producers to participate in this type of alternative distribution chain as
well as the nature of the relationship between producer and consumer and the discursive constructions regarding food. The research aims to answer one main
research question: How is "alternative agriculture"
understood by producers and consumers of a short
food supply chain from Cluj-Napoca? Two additional
sub-questions were posed to narrow the scope of the
study:
a. How is the value of food constructed and on what
grounds?
b. What drives consumers to assume these perspectives regarding the food they receive through this
AFN?
A qualitative research method based on the technique
of interview and secondary data analysis was carried
out to answer these questions. A case study research
strategy was used, and the subject of the case study
is represented by a short distribution chain, called
the Peasant's Box. Peasant’s Box was established in
2012, and it operates in 10 counties of Romania with
around 25 producers and a few hundred consumers.
This network works by directly subscribing a consumer to a farm near the city, which prepares and delivers
a weekly box of various seasonal foods obtained from
the household.

This research is based on data analysis obtained
through 14 interviews conducted over six months
(December 2019 to May 2020). The interviews were
held with producers, consumers and the project initiator: 6 producers from the counties of Cluj, Sibiu,
and Timisoara, from which one was a former producer at Peasant Box, 6 consumers from Peasant Box,
This paper contributes to the literature on AFN by from Cluj and Constanta, from which 2 were former
uncovering the narrative constructions people build consumers and the rest active consumers, 1 consumer
around the food produced through un-conventional and also an activist for peasant rights from ASAT (The
chains of food production, adding a more nuanced Association for supporting peasant agriculture), and
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Table 1. Interviews classified by current or former involvement in the AFN
Consumer

Producer

Initiator
1

Current

4

5

Former

2

1

1 of the initiators from Peasant Box. The ASAT consumer offered great insights on how other such community-supported agriculture (CSA) projects are governed, enabling comparisons between the two. From
the 14 interviews taken, 11 were with women and 3
with men. In the interviews' citation, the distinction
is made by marking F for the women and M for the
men. Obtaining the interviews was done in two ways:
some of the respondents were introduced through the
project initiator by request, while others were selected
through snowball sampling method. The interviews
were recorded and transcribed, and most of them
were done via phone or internet, as the COVID-19
lockdown was in place during the fieldwork.
The interviews were semi-structured, conducted
based on an interview guide, specifically design for
each actor interviewed: producer, consumer and initiator. The interview guide consists of five sections.
(1) Introductory questions for the background of
the interviewee, details about the farm, in the case of
producers, and details on how they came to participate in this distribution chain; (2) Description of the
exchange process and how the network functions in
practice; (3) Details on the lived experience as part of
the network; (4) Sections focused on the motivations
for participation in this short food supply chain; (5)
What are their relationship with consumer/producer.
Secondary data was represented by pieces of information found on the online site dedicated to the project
(https://cutiataranului.ro/), more precisely blog pieces, in which the political perspective of the initiators,
as well as their vision for what the network should or
could be, the list of rules for becoming a member/producer and the presentation of each producer and the
box they offer.
3. Results
This chapter introduces the Peasant Box initiative,
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ASAT
1

presenting the context of its inception, how it functions in practice and what rules and principles guide
this type of alternative food network. Peasant Box
(Cutia Țăranului) is a direct selling scheme between
producers and consumers, which operates based on
direct consumer subscription to a farm near the city
that prepares and weekly delivers a box of various seasonal foods obtained in the household. The subscription is a long-term one, excluding the possibility of
purchasing a box only once, precisely to encourage a
direct relationship between consumer and producer.
Also, the box value is not set strictly according to the
market. Its content is diverse and reflects the production stages according to each season and the local varieties of vegetables or other products.
The community-supported agriculture (CSA) model is an alternative to the conventional food system,
which connects the producer to the consumers, minimising the distribution chain, and consolidating
long-lasting relationships between the two parties. It
usually involves sharing the costs and risks of production by payment made at the beginning of the season
and voluntary work done by consumers (Bîrhală &
Möllers, 2014, p. 13). Peasant Box is presented by its
initiators as a CSA project, although it differs from
other such schemes in several ways. Peasant Box producers create diverse boxes (8-9 different products for
the vegetable boxes, for example) that are also seasonal (with products grown in that season). The boxes are
delivered periodically, having a fixed price but varied
contents. The payment is made for each delivery, so
in this regard, Peasant Box differs from other CSA
schemes where the payment is made at the beginning
of each season to offer the farmer the necessary capital
to start the preparations, like buying seeds or necessary tools. Another particularity is that the delivery
is made door-to-door by the producers on set days.
Consumers are not involved in production or delivery, their role being minimal.
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Peasant Box started in Cluj-Napoca in 2012, and to
this day it has the largest number of producers from
this area. However, in recent years it has also started to
operate in other parts of the country (Timisoara, Iasi,
Bucuresti, Sibiu). Its inception in Cluj-Napoca can be
put in relation to several factors. First of all, Cluj-Napoca is one of Romania's largest cities, with a strong
economic growth that has made it a regional centre
for industry and services in recent years. (Petrovici,
2013). The city development has attracted both capital
and specialised workforce resulting in a growing middle-class population, which has both the resources and
interest in quality food. Another factor contributing to
the success of Peasant Box in Cluj-Napoca, is the existence of a historical population specialising in urban
vegetable growing, more exactly the hostezeni population, which have supplied the city with fresh products
for generations. Hostezeni were urban dwellers who
grew vegetables at the city’s periphery, selling it in the
local farmer’s markets. They are thought to originate
in the XVI century and provided food for the city until the 1980s when many were expropriated as the city
expanded and their land was needed for new apartment buildings (Deac, Irimuş, & PĂCURAR, 2013).
Very few hostezeni still practice agriculture today, and
some are part of the Peasant Box network.
"We are proud to be able to continue the tradition of
hostezeni inherited from our parents and to keep alive
the memory of this tradition. Hostezeni are legendary farmers of Cluj - they always had fresh and quality goods (vegetables, wine, milk and of course sauerkraut according to a traditional recipe), they knew
how to take care of their land and were respected over
time." (Producer, online presentation).
Lastly, the Peasant Box project must be put in relation
with the activist organisation for peasant rights Eco
Ruralis of which the initiators, as well as some producers, are part. Eco Ruralis, which has its headquarters
in Cluj-Napoca, is the largest organisation that fights
for food sovereignty and peasant rights in Romania,
engaging with advocacy work on issues such as land
grabbing, agricultural subventions and traditional
seed preservation. Apart from being the space where
the platform was first initiated, the organisation also
offers great support by promoting their initiative.
The online site makes some explicit requirements to
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be met to become a producer for Peasant Box. The
first requirement is to have a good relationship with
the earth. This formulation suggests that the project
has the issue of agroecology in sight, and it does promote an alternative model of agriculture that is not
based on intensive, industrialised methods, but rather
on more traditional, or ecological practices. Still, the
formulation is interpretable, leaving much room for
projecting personal ideas to define a good relationship
with the earth. In fact, Peasant Box does not impose
one vision on what a good relationship might be, so
the rule does not refer so much to a strict set of parameters that can be evaluated, but more to a set of
principles or values that the peasant should adopt.
The formulation remains vague and leaves each peasant to make up their own understanding of what it can
mean for them.
By not imposing a strict standard, the initiators maintain a horizontal relationship with the farmers, allowing them the space to self-define the kind of agriculture they practice. It also brings awareness to the
limitations of formalised organic certifications, that
work as a form of gatekeeping due to the high cost
and over-complicated paperwork. Thus, instead of
having a state or private authority decides on the type
of agriculture they practice and on the perceived quality of their goods, the platform leaves the definition
to be constructed through negotiation by consumers
and producers. More than that, this approach pushes for consolidation of a direct relationship between
consumers and producers, who are bound to communicate. The producers have to be transparent, and the
consumer gets involved in gaining knowledge about
the production process. This act increases their awareness about an invisible process embedded in the food
they are eating, which further increases the consideration for the producer. The food received is not just a
product anymore; it is the result of a year-long process
of nurturing and care, a process which is now exposed
for the consumer to acknowledge. Suppose in the conventional food system, the supermarket's food has “no
story to tell”, in the sense that its origin and the stages
of manufacture are invisible to the consumer. In that
case, the food from this network contains the story of
production.
The producers at Peasant's Box fall roughly under two
categories. First, some producers have been farmers
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for most of their lives who continue to work on their
family’s land. This category of “traditional peasants”
sell their food at the farmer's market and have a larger
area of land producing for Peasant's Box, but also the
market. Having been practising agriculture for a long
time, the producers in this category had the necessary
knowledge and did not need any assistance from the
initiators. They also seem more concerned with making ends meet, discussing more practical issues of delivery and production. Moreover, producers from this
category discussed, to a lesser extent, issues regarding agroecology or environmental concerns, framing
the discussion about food more in terms of being obtained from traditional or small-scale agriculture.

“alternative” umbrella.
Consumers expressed a very positive outlook on the
project and the idea behind it, appearing to be satisfied with both the food received and the interactions
with the producers. Consumers’ motivations for participating in the network revolve around health and
food safety concerns on the one hand, but also concerns about the fairness of the food system and an
interest in supporting their community through their
consumption choices. As one consumer said, “We
were interested in two things, first to be not necessarily organic, but as healthy as possible and secondly to
support these small, local producers” (Consumer, F).

The second category of producers is represented by
people originally from urban areas, from middle-class
positions, who have migrated to villages and started
producing food. Producers from this category usually
have a much more romanticised discourse about living in the country. They talk more about having a life
away from stress, a much healthier and more natural
lifestyle than their previous lifestyle.

Climate concerns were rarely mentioned as a motivation factor, and when mentioned, it was implicit only
in the belief that it is important to have shorter distribution chains. “I wanted to stop buying vegetables
from the supermarket to shorten the transport chain
because at the supermarket products come from all
over the world”(Consumer, F). The first primary motivation, related to health, was discussed more by
consumers with children. The concern for food safe"We really like this way of life, and this freedom to ty emerged when they became parents and became
be in nature, to breathe fresh air and not be stressed. self-conscious about the origin of food and the danWe've lived in these office jobs for years, where you gers that mass-produced food might pose.
go to work, then you come home and then you start
all over again the next day. And then I realised, we The ethical motivation of eating more locally, to
don't want it anymore, we want to be free to make our protect the livelihoods of marginalised, small food
lives the way we desire, and on top of that we also gain producers, was addressed to a smaller extent by the
health from it." (Producer, F).
consumers interviewed, but it was still an important
motivation. The consumers referred to the unfairness
They are also more likely to be concerned about the in the food system and how big food retailers were
food quality and aspects of biodiversity and ecological profiting while at the same time offering low-quality
issues, which is reflected by their use of permaculture food.
principles. Although many were novice agricultures
who had to learn how to care for their plants and an- "I prefer to support and help someone local and who
imals or plan their seeding and harvesting, producers is personally involved in the production than the big
from this category tended to look down on peasants retailers because you don't know where their product
lacking agroecological knowledge. They regarded comes from, you don't know where it's going. That's
peasants from their village as not cultivated enough why we don't support these very big retailers and we
on matters of ecological food production, the dan- don't supply ourselves from the supermarket." (Congers of insecticides or how to grow novel varieties of sumer, F).
plants. This differentiation between traditional and
ecological practices shows a multiplicity of discourses 4. Discussion
and understanding of alternative agriculture. The project does not impose only one vision, offering space 4.1 Discourse about clean food
for a multiplicity of practices that can fall under the
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Food is never just food; it is a central part of daily life;
it is at the centre of many human institutions and practices, and the focus of many political battles. When
assessing the qualities of food, people incorporate
their conceptual constructions in addition to physical
properties, also symbolic or moral components. Before presenting the discursive constructions of Peasant Box consumers and producers regarding food, it is
necessary to define the qualities of good food.

versity, being obtained through agro-ecological practices.

Food is considered “good” by virtue of possessing certain physical characteristics that set it apart from the
food present in the conventional distribution chain.
The most indicative quality invoked by all consumers
when discussing food quality is taste, regarded as superior, more authentic, and caring great resemblance
to the foods they had in their childhood (Watts, Ilbery, & Maye, 2005, p. 29).

The food is also thought to enclose the value of the
hard work put in by the peasant. The close relationships formed between the peasant and the family they
provide also offer the food a symbolic value that goes
beyond the strictly physical quality.

"We like it because it is fresh, relatively seasonal products from authentic local producers. We kind of know
the conditions in which they make them. But they
also have a different taste, you really feel that there is
something really grown in the garden without a lot of
herbicides and substances added." (Consumer, F).

"You know that someone invested his attention, his
effort, a part of his soul and his experience is there.
It's not something someone did on the conveyor belt,
They are made in the countryside, and I think they that's how I feel. The producer puts something there,
are made as our grandparents did. The food has a dif- and I feel that I receive more than just the product.”
ferent taste, and I think they do not add any chemi- (Consumer, F).
cals, or they don’t spray the vegetables very much, as
they produce food in small quantities. (Consumer, F) The food grown by the peasants at Peasant Box is
The produce’s good taste is contrasted with the lack mostly not certified organic; nevertheless, consumers
of taste of store-bought food. Visual qualities com- do not perceive the food they receive to be similar to
plemented the sensory experience of taste. Aestheti- store-bought food. The term “clean food" is particucal aspects also contributed to the belief that the food larly used in place of organic or bio, which would
was better than the mass-produced counterparts - the only be possible based on a certification. Clean food
tomatoes were not perfect, the carrots had mud on can mean different things, as some people emphasise
them. The unattractiveness of the vegetables was a non-invasive agriculture practices, while others highsign of authentically grown food on the earth. Being lighted production by small semi-subsistence farm“ugly” was considered a positive quality that marks ers. The lack of a clear definition leaves every actor
the product's authenticity; it is an image constructed to build their own constructive narrative around the
in antithesis, again, with the supermarket products food and the value it represents. It also leaves room
that have appealing aesthetic qualities but lack good for adopting practices that are not placed under strict
taste.
parameters, which accounts for the possibilities of
every producer to best manage their production. For
"How can I tell you, you can see that the products are example, some producers implement principles of
not standard, they still have stains and they spoil very permaculture in their production, while others rely
quickly, from one week to the next, and what I bought on traditional methods. Some producers have microfrom the store a month ago is still there, unspoiled. productions that offer them the possibility of tending
It has good taste. It is clear that they are homemade. the garden manually, while others use technology to
"(Consumer, F).
work their field. Lastly, it also accounts for the moral
economy in which Peasant Box functions, that cannot
Apart from the physical qualities, “good food” incor- be regulated or standardised without losing its meanporates a series of moral or symbolic qualities related ing and purpose.
to its production. Thus, the food is thought to encapsulate values of respect towards the earth and biodi- The two discursive constructions built around food,
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using the Renting et al. (2003) classification of food
quality definitions, are based on place of origin or the
bioprocess of production. The first identified discourse
is about authentic food from the country. Consumers
and producers value the food on the merit of being
grown in the village by the peasants, constituting an
idealised rural life image. In this discursive form, a
romanticisation of the rural space develops, which is
seen to be intrinsically pure, good, and valuable. Thus,
the image of the Romanian village becomes a mythical construction that incorporates moral meanings
about a desirable way of life.
Being grown by peasants gives food from the Peasant
Box an intrinsic value, making it more beneficial in
the eye of the consumer. It is considered that the food
from the peasants is produced through traditional
methods, which offer food qualities beyond the physical ones, such as the capacity to preserve a rural way
of life. It should be noted that these traditional methods are not clearly explained. Hence, they remain an
ideal construction of the correct production and consumption of food rather than clearly stated practices.
The authenticity of the products becomes an important aspect when choosing what to buy. Consumers
worry about such authenticity when going to the
peasant market, fearing not being able to tell which
food comes from the peasants and which does not and
hence not knowing which food possesses the symbolic value of being from the country or grown by small
farmers. As a result, Peasant Box is preferred for giving
the consumer the certainty about the place of origin.
"Well, in a way it's easier to go to the market, and when
I go, I'm careful to take from local producers, but you
don't always know where the respective products are
from (…) it's more reliable to buy through Peasant
Box and you don't have to ask questions about what
you buy, from whom you took it, how it was transported." (Consumer, F).
This type of discourse idealises the countryside, essentialising certain features considered inherent to
what country life means, such as subsistence living,
the relationship with the land, and traditional knowledge. It is interesting to see that “peasant” or “rural”,
which can have negative societal connotations, is seen
positively, denoting purity and authenticity. Adding
to this discourse about authentic taste is the idea of
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food that tastes like childhood, mobilising subjective
understandings and feelings of nostalgia.
"I grew up with these products, and they are very dear
to me, I remember how my grandmother made them.
My husband didn't grow up in the country at all and
he doesn't know these products, but he also says that
they are tastier." (Consumer, F).
The second discourse around food is constructed on
the quality of being natural. Many consumers and
producers regard the food from Peasant Box as better
on the ground of being produced with non-invasive
methods by not using pesticides or insecticides or
using natural fertilisers, not artificial ones. “They are
not spectacular, and it can be seen that they are not
produced industrially; it is natural and tastes good.”
(Consumer, F) It is also referred to as not being heavily processed, compared to food from conventional
distribution networks. Being natural also plays on an
idea about nature as an essential category, which encompasses purity.
4.2 Discourse on organic certification
Consumer and producer thoughts about the value of
food from Peasant Box and how it is conceptualised
beyond standards and prescriptions on what defines
good or safe food have been presented. In the absence
of an official attestation of product quality, meanings
about what food represents are created within the network, going beyond measurable qualities and include
subjectively defined properties, like having an authentic taste, tasting like childhood, or being more natural.
In terms of certificates, the platform's initiators take
an unequivocal stand, deeming an external authority's
intervention to decide what is and what is not valuable
as unnecessary. “These questions imply the presumption that food regulated and monitored by central authorities in the food industry is safe. Is this really true?
I would say no, it's not.” (Peasant Box, online blog)
Thus, the platform is critical towards certificates,
which are seen as an intrusive form of instrumentalisation of governmental power that is disruptive to the
lives of small producers. They show how food industry
regulations are created as a consequence of a food system driven by the desire for rising profits and falling
costs, which characterises corporate agriculture. They
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also draw attention to the difference in scale when discussing the producers from Peasant's Box, considering
that small farmers have a direct relationship with the
land and the people they sell to, so their motivation
goes beyond a strictly utilitarian one. Thus, the initiators position themselves in favour of increasing trust
by cultivating a direct relationship between producer
and consumer. Consumers are invited to get directly
involved in how the food is produced, i.e., to ask the
producer, visit the farms, and communicate with the
producer when something is not right.
There are no guarantees, the responsibility falls on all
of us, including those who choose to join a box. If you
really care about the quality of the food that is delivered to you, the Peasant's Box is actually an opportunity to do something about it. We encourage you to be
careful and ask about the quality of the products you
receive and then make informed decisions. “(Peasant
Box Blog).
Interviews with consumers show that most are not
interested in organic certificates, which are not considered decisive to food quality. From the consumers'
perspective, the quality of products resides from an
intersection of meanings regarding food. It is not limited to physical characteristics, including elements related to the symbolic value of food. Some consumers
also point out that the certificates do not necessarily
provide confidence, there being a dose of scepticism
about their veracity.

The fact that organic certificates are not required by
clients, who trust that the food is “clean” without the
need for legitimacy from outside authorities is, of
course, a benefit for producers, who can avoid additional costs and a long and complicated process of
certification. When asked about obtaining organic
certificates, the producers spoke primarily about their
difficulties in obtaining them and the complicated
procedures and standards. More generally, they spoke
about the unpleasant experiences they had with state
authorities, which created a great feeling of distrust,
that added to their resistance to getting certificated.
"I also have relatives and friends in other countries,
where there is talk of much greater support from the
state. Besides, the authorities, and believe me, I know
what I am talking about, when they come to control,
they come to give fines, they also told us ‘if we don't
give fines, we are considered incompetent.’ And there
is nothing more to say." (Producer, F).
4.3 Building trust

Since producers are not urged to provide organic certificates to prove that the food they sell is produced
with methods that are as minimally invasive as possible reveals the consumers' trust by virtue of the close
relationship they develop. This status allows farmers
to sell at premium prices as a form of “community
economic rent” (Galt, 2013, p. 345), counteracting the
exclusionary effect of certificates. Yet, it remains to be
seen how trust is built and what makes the members
"They don't promise you on the site that they are or- of the Peasant's Box consider that the food they reganic, eco and it doesn't matter as much as the fact ceive is as it is presented.
that they are produced locally. I trusted that the food
is ok, I also met the gentleman who cultivates it. Even First, consumers motivate their confidence through
at the supermarket, you don’t necessarily have the their own sensory experience, namely through the
guarantee, even if they are certified, you can’t be sure, taste of food. As reported, food has an authentic, true
that they are the most eco-friendly products. But the taste, as they remember from childhood, which gives
food is good and tasty." (Consumer, F).
them confidence that the food they eat is not industrially produced or imported. Apart from this aspect,
One consumer expressed that asking for certificates consumers trust that food is safe because farmers
would go against the partnership principles, trans- consume their own products, which denotes that it is
forming the relations between consumer and pro- a safe and quality food. The following quote perfectducers into something more than simple market ex- ly shows how trust is built and the extent to which a
change. “I did not ask for certificates, actively not. close relationship is necessary to make such networks
Because that's part of the idea of a customer checking work based on trust.
their seller.” (Consumer, M).
"There was a situation once when she brought us the
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“zacusca” [traditional Romanian speciality] that was
spoiled, and I forgot to call her, to see what to do about
it. And the lady came and asked us if the “zacusca” had
been spoiled, that they had opened one can. I said yes,
and that I forgot to tell her and she said she would
bring me another one. So, it was a very nice gesture,
there was no conflict, she didn't make us prove it or
anything, she just brought us another one." (Consumer, F).
The interviewee expressed that they trusted the food
to be good, without harmful chemicals based on this
interaction because of two reasons. First, it was evident that the producers also consume the food, so it
must be safe to eat, trusting the producers would not
put their own family at risk. Secondly, the trust in the
producer grew because the farmer contacted them
when they found a spoiled batch, showing transparency and willingness to ensure consumer satisfaction.
Trust is an essential element of the relationship between the participants of a CSA that is necessary for
the function of this type of projects (Thorsøe & Kjeldsen, 2016). What sets apart the relationship through
this network is the fact that it is kept informal. Moreover, the non-existence of a contract and, therefore,
the informality of the relationship creates a trust that
is significantly more important in the operation of the
Peasant's Box.
Because being in a long-term relationship, it's not like
at the market, where when someone buys something
from you, you see them once and then never again.
As a producer at Peasant's Box, you have weekly or
monthly deliveries, and you get to see your clients
again and again so you can’t lie because if you cheat,
they will still feel in the taste of the product. If you do
your job, things go well on their own. (Producer, F)
No legal obligations are made, and at no point is the
consumer obliged to keep their subscription, nor is
the producer obliged to deliver anything in particular.
Yet, without a formalised agreement, most of the partnerships have remained functioning for years. The informal aspect is backed by the initiators who view it as
a central aspect in making the relationship more than
a simple market exchange.

consumers. The platform also encourages customers
to be as involved as possible in maintaining this close
relationship and questioning the production process.
5. Conclusions
The study has shown how the added value of food received through Peasant Box is perceived and how this
type of network challenges an assumption regarding
what good food is and how quality is defined. It is important to note that under the umbrella of alternative
food networks, a multitude of organisation and governing practices differ in the degree of integration into
the conventional distribution network. They must be
understood as not falling into a distinct category from
conventional networks but as being more or less integrated into them. When talking about alternative
food networks, as many have pointed out (Corsi et
al., 2018, p. 307), one should not assume that alternativeness automatically equals better or just. Thus, it is
crucial to see to what extent these networks manage to
challenge the logic of an economy based on globalisation, commodification and intensive industrialisation.
As discussed, if organic or fair-trade certificates are
thought of as a way to address the shortcomings of the
global food system, tackling issues related to sustainability and social justice, they can just as quickly become instrumental for actors who use them as a form
of limitation to form false rarity. Thus, we see that
certificates do not manage to change the problematic
practices existing in the food system but create a niche
that can be exploited.
This paper demonstrates how these short networks
counteract the exclusionary effects of certificates by
re-introducing close relationships based on the trust
between consumers and producers, addressing issues
beyond food safety and environmental protection to
include issues related to the principles underlying
the exchange. It is important to remark that alternative food networks are not a monolith of practices, so
researching them is important to consider the scale
of the network and the level of social embeddedness,
which can affect the network’s underlying governing
principles.

Transparency is an important aspect when building Thus, in the absence of imposed definitions regarding
trust, so the producers make great efforts to make quality, people create their own rhetoric about what
their production process as visible as possible for the defines food as good. The food in this network is un					
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derstood to be valuable both by the physical and the
symbolic qualities it possesses. The discursive constructions regarding clean food were also discussed:
the food authenticity, produced by peasants on the
one hand, and the foods’ more natural characteristics
seen as healthier.
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Constitutional complaints against the Federal Climate Change Act partially successful
Press Release No. 31/2021 of 29 April 2021
By www.bundesverfassungsgericht.de
Order of 24 March 2021
1 BvR 2656/18, 1 BvR 96/20, 1 BvR 78/20, 1 BvR 288/20, 1 BvR 96/20, 1 BvR 78/20
In an order published today, the First Senate of the Federal Constitutional Court held that the provisions
of the Federal Climate Change Act of 12 December 2019 (Bundes-Klimaschutzgesetz – KSG) governing
national climate targets and the annual emission amounts allowed until 2030 are incompatible with fundamental rights insofar as they lack sufficient specifications for further emission reductions from 2031
onwards. In all other respects, the constitutional complaints were rejected.
The Federal Climate Change Act makes it obligatory to reduce greenhouse gas emissions by at least 55%
by 2030 relative to 1990 levels and sets out the reduction pathways applicable during this period by means
of sectoral annual emission amounts (§ 3(1) and § 4(1) third sentence KSG in conjunction with Annex 2). It
cannot be ascertained that the legislator, in introducing these provisions, violated its constitutional duty
to protect the complainants from the risks of climate change or failed to satisfy the obligation arising
from Article 20a of the Basic Law (Grundgesetz – GG) to take climate action. However, the challenged provisions do violate the freedoms of the complainants, some of whom are still very young. The provisions
irreversibly offload major emission reduction burdens onto periods after 2030. The fact that greenhouse
gas emissions must be reduced follows from the Basic Law, among other things. The constitutional climate
goal arising from Article 20a GG is more closely defined in accordance with the Paris target as being to limit
the increase in the global average temperature to well below 2°C and preferably to 1.5°C above pre-industrial levels. For this target to be reached, the reductions still necessary after 2030 will have to be achieved
with ever greater speed and urgency. These future obligations to reduce emissions have an impact on
practically every type of freedom because virtually all aspects of human life still involve the emission of
greenhouse gases and are thus potentially threatened by drastic restrictions after 2030. Therefore, the legislator should have taken precautionary steps to mitigate these major burdens in order to safeguard the
freedom guaranteed by fundamental rights. The statutory provisions on adjusting the reduction pathway
for greenhouse gas emissions from 2031 onwards are not sufficient to ensure that the necessary transition
to climate neutrality is achieved in time. The legislator must enact provisions by 31 December 2022 that
specify in greater detail how the reduction targets for greenhouse gas emissions are to be adjusted for
periods after 2030.

Please click here to read the full press release: https://www.bundesverfassungsgericht.de/SharedDocs/
Pressemitteilungen/EN/2021/bvg21-031.html

More information: www.bundesverfassungsgericht.de
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https://ensser.org/

A distortion of science and a danger to public and environmental safety

26 April 2021
By Critical Scientists Switzerland and ENSSER
The EASAC-endorsed Leopoldina Statement, demanding that the EU stops regulating 'genome-edited' plants, represents the narrow interests of 'genome editors' but it does not demonstrate the scientific objectivity or balance required, nor does it represent any consensus in the scientific community
at large beyond the self-interested advocates. The EASAC-endorsed Leopoldina Statement is biased
and does not withstand scientific scrutiny. ENSSER and CSS, in a scientific critique of the Leopoldina
Statement, urgently call for stringent regulation of 'genome editing' to protect public and environmental safety. The so-called 'genome editing' techniques, just like the older techniques of genetic
modification, give rise to known as well as inadvertently generated risks. Their potential for dual use,
abuse and accidental misuse is considerably higher than that of the older techniques and warrants
even stricter surveillance. So does their application as gene drives.

Please click here to read the full press release: https://ensser.org/press_release/press-release-a-distortion-of-science-and-a-danger-to-public-and-environmental-safety/

More information: https://ensser.org/

For more news please refer to our website
https://www.thefutureoffoodjournal.com/index.php/FOFJ/News
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https://twn.my/title2/books/Beyond%20the%20Gap/BeyondTheGap%20complete%20report.pdf

Beyond the gap: Placing biodiversity finance in the global economy

A new interesting research report, ‘Beyond the gap: Placing biodiversity finance in the global
economy’, published by the Third World Network and the University of British Columbia. The research
demonstrates why structural patterns of trade, investment and financial regulation (or lack thereof ),
global economic pressures that push biodiverse countries into debt, and inequality across racialised,
gender, class and colonial lines, must be addressed if we are serious about addressing biodiversity
loss.
The Briefing Paper is currently available in English and Spanish.
For more information, please visit: https://twn.my/title2/finance/2021/fi210504.htm
To read the new research report: https://twn.my/title2/books/Beyond%20the%20Gap/BeyondTheGap%20complete%20report.pdf

For more news please refer to our website
https://www.thefutureoffoodjournal.com/index.php/FOFJ/News
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https://www.iccaconsortium.org/

"Territories of Life: 2021 Report"

Launch event on 20 May
The ICCA Consortium is pleased to invite you to the launch of their 2021 report on territories of life - a multimedia
local-to-global analysis of territories and areas conserved by Indigenous peoples and local communities and their
diverse contributions to a healthy planet. A summary for policymakers includes recommendations for the negotiation and implementation of the post-2020 global biodiversity framework.
The event will be held online on 20 May 2021 from 13:00-14:00 UTC. It will include simultaneous interpretation in
English, French, and Spanish.
Please visit the ICCA Consortium website for registration and further information:
https://iccaconsortium-org.zoom.us/meeting/register/tJErdOiorTwtGdfnZlQTUqfrMuNZxA-gWgwn

For more news please refer to our website
https://www.thefutureoffoodjournal.com/index.php/FOFJ/News
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The Role of Smallholder Farms in
Food and Nutrition Security
A review by Nayram Ama Doe
Authors (Eds.): Sergio Gomez y Paloma, Laura Riesgo and Kamel Louhichi
Publisher: Springer Nature Switzerland AG
Published year: 2020
Language: English
ISBN: 978-3-030-42148-9
Length: 262 pages
Food and nutrition security is globally rated as one very significant aspect of health, politics and government. Despite
food availability, statistics show that billions of people still
suffer from hunger and lack nutritious food. This book encompasses different sub-topics, such as why smallholders
remain essential for food and nutrition security and how to
support and provide opportunities to smallholder farmers.
Furthermore, the role of smallholder farms in a changing
world, rural development strategies, Africa's small farms and
many other topics are addressed. However, this book review
focuses on and discusses the role of smallholder farms in a
changing world.
This book's first chapter begins with an introduction discussing how significant changes will need to be made to
world agriculture in the approaching decades to meet
the future and forthcoming food demands in a constantly
growing and urban population. Smallholders in developing
countries are significant stakeholders in playing a pivotal
role in issues on food security due to their estimated provision of approximately 80% of food produced in Asia and
sub-Saharan Africa.
Chapter two discusses the critical but shifting role of smallholders. Over time, there has been evolvement of ideas
about smallholder farms, which is being seen more in the
economic milieu. The author suggests that discussions and
deliberations about smallholder farms should be taken a
step further. The focus should extend beyond small farms
versus large farms and rather reflect that the optimal size is
dynamic. It changes based on a country's overall economic
growth and the development of non-agricultural sectors.
The third chapter emphasises the typology of development
pathways for smallholders. It is a fact that smallholder farms
play a pivotal and substantial role in developing countries;
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therefore, policies that directly and indirectly affect smallholder farmers significantly affect the social and economical line of these countries. However, the author suggests
that the suitable strategy for a livelihood should not be seen
and treated as a solitary pathway but instead as a dynamic
process that mirrors the different types of smallholder farms
and economies. A typology has been created to reflect the
possible livelihood strategies and development pathways
for smallholder farmers to achieve this dynamic process. The
aim is to distinguish between the profitability of smallholders within the agricultural sector, encompassing subsistence
farmers with and without profit potentials and smallholder
farmers, and the diverse and various stages of economic
transformation, specifically agriculture-based, transforming
and transformed economies.
Chapter four points out some challenges that hinder the
profitability of smallholder farms. Despite the role of smallholder farmers in increasing production and aiding in reducing food and nutrition insecurity, these smallholder farms
encounter a spectrum of challenges that could encumber
the profitability of these farms. These challenges cause
farmers to partake in lower-risk and lower-yielding agricultural activities that could prolong a cycle of poverty. Some
challenges farmers face includes small and limited farm size,
lower access to financial services, change in climate, price
fluctuations, spikes and volatility, and lack of access to modern markets.
Chapter five deliberates on whether smallholder farms
need to move up or out. It supports the idea of public policy supporting smallholder farmers moving up to either
large scale profitable oriented farming systems or moving
out of agriculture to find non-farm employment opportunities. This chapter advocates for public policies to support
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moving small scale farmers up, especially farmers who can
make more profits through increased productivity. Such
small-scale farmers should also be moved up by promoting
high-value agriculture and building more links and global market connections. Some critical measures should be
taken to promote the profit potential of smallholder farms
towards tremendous success while enhancing food and nutrition security globally. Some of these include promoting
land rights and efficient land markets, enhancing risk management, mitigation and adaptation strategies, supporting
efficient and inclusive food value chains, closing gender
gaps and developing young farmers, and lastly, scaling up
productive cross-sector social safety nets.
The concluding chapter of this book, chapter six, emphasises the need for world agriculture to undertake main changes if the demands of an increasing population have to be
met despite the scarcity and shortage of natural resources
and other evolving challenges. This chapter also talks about
how other farmers have an essential role in a developmental process and should be given the necessary support by
closing gender gaps and developing young farmers, and
supporting efficient and inclusive food value chains.
Overall, this book was very informative and educative as it
discusses and enlightens readers on the function of smallholder farms in food and nutrition security. It gives in-depth
knowledge on the importance of smallholder farmers in
developing countries and the development pathways for
smallholder farmers. This book can be recommended highly
as a good read and a helpful resource.
About the author:
Nayram Ama Doe is a master's student at the University of
Kassel and Fulda University of Applied Sciences, Germany,
studying International Food Business and Consumer Studies. Her research focuses on food sustainability, international
food legislation, agriculture, and food systems, and she is
very passionate about food security and food supply chain
issues.
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