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Key messages

yy Food environments play a key role in shaping eating habits. Meanwhile, 
green spaces – such as parks, sports fields, woods and natural meadows – 
are key for healthy lifestyles, not only providing urban dwellers with spaces 
for recreational and physical activities (as well as a refuge from noise), but 
also indirectly contributing to local communities’ health by increasing 
urban resilience to the effects of climate change.

yy Developing and maintaining healthy retail food environments and 
green spaces is of the utmost and pressing importance in urban centres. 
To this end, it is crucial to provide cities with tools to assess the availability, 
accessibility and use of food outlets and green spaces that facilitate healthy 
eating and living for urban dwellers.

yy Existing tools to assess food and green environments have been 
developed and used mainly in high-income countries. This study shows 
that these tools can and should be adapted to low- and middle-income 
country settings. 

yy This study shows that small neighbourhood food shops are important 
for household food security, in particular for low- to middle-income 
households. At the same time, the study shows that consumers are 
disproportionately exposed to ultra-processed foods (UPFs) in these 
shops. The policy implication of this finding is that small neighbourhood 
shops must be incentivized to stock and sell greater amounts of fresh and 
minimally processed foods (for example, by improving their cold storage 
facilities), to make it easier for low- to middle-income households to adopt 
healthy diets.



ixix

yy This study shows that in the poorest areas of cities, the availability of 
green areas (e.g. parks), which are so crucial for healthy lifestyles, is 
low. Good maintenance of green areas, increased safety through adequate 
management and an improved quality of user facilities are essential to 
improve the accessibility of green spaces and encourage people to use 
them regularly. The policy implications of these findings are twofold. 
First, it is important for green spaces to be distributed evenly within cities 
and to be served by public transportation. Second, municipalities need to 
actively involve community members in decision-making processes on the 
planning, design and management of urban green spaces, to ensure their 
long-term maintenance. 
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1.1. Improving the health and well-being of urban 
dwellers through the retail food environment 
and green spaces

In spite of the many advancements made to improve the overall health and well-being 
of humans, much remains to be done, as the adoption of the Sustainable Development 
Goals (SDG) shows. Two important aspects of well-being are healthy diets and physical 
activity. The constant rise of diet-related non-communicable diseases (NCDs) witnessed 
over the past decades has highlighted the importance of shifting towards healthy diets 
i.e. diets that contain more fresh fruits and vegetables, legumes and whole grains, and 
less refined carbohydrates, sugars, and ultra-processed foods (UPFs) (World Health 
Organization [WHO], 2018; Willett et al., 2019).1 In 2017, 11 million deaths and 
255 million disability-adjusted life years (DALYs) were attributable to dietary risk 

1 This report uses the term ultra-processed foods (UPFs) as defined in the NOVA system of food 
classification. UPFs are formulations of cheap industrial sources of dietary energy and nutrients 
plus additives. They are the result of a series of processes (hence “ultra-processed”). They are 
energy-dense, high in unhealthy types of fat, refined starches, free sugars and salt, and are poor 
sources of protein, dietary fibre and micronutrients. UPFs are made to be hyper-palatable and 
attractive, and have a long shelf-life. Their formulation, presentation and marketing often promote 
overconsumption (Monteiro et al., 2017). The use of the term “ultra-processed food” is not officially 
endorsed by FAO. 

1. Introduction
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factors. High intakes of sodium and low intakes of whole grains and fruits were the 
leading dietary risk factors for deaths and DALYs, both globally and in many individual 
countries (Global Burden of Disease 2017 Diet Collaborators, 2019). Meanwhile, recent 
data on physical activity shows that about 30 percent of adults are insufficiently active 
(Guthold et al., 2018), which points to the need to encourage greater physical activity. 
Both findings demonstrate the need to provide people with an environment (a material 
set-up) that encourages them to lead healthier lives by eating better and moving more. As 
far as moving more is concerned, green spaces with trees not only provide an opportunity 
for greater physical and recreational activity, but also contribute to healthy lifestyles 
in many other ways, such as by improving air quality and mitigating the effects of 
climate change. This is in line with the One Health approach, promoted by the Food and 
Agriculture Organization of the United Nations (FAO) together with the WHO and 
the World Organisation for Animal Health (OIE), which stresses connections between 
human, animal and environmental health (Brymer, Freeman and Richardson, 2019).

Rapid urbanization rates show that the need to develop and sustain healthy food 
environments and green spaces is of the utmost and pressing importance in urban 
centres. It is widely acknowledged that food environments play a key role in shaping 
eating habits (Global Panel on Agriculture and Food Systems for Nutrition [GLOPAN], 
2016; High Level Panel of Experts on Food Security and Nutrition [HLPE], 2017; 
Development Initiatives, 2020). The HLPE defines food environments as the “physical, 
economic, political and sociocultural context in which consumers engage with the food 
system to make their decisions about acquiring, preparing and consuming food” (HLPE, 
2017). The food environment varies greatly depending on the location, the type of 
environment (Downs et al., 2020; Swinburn et al., 2013) and multiple personal and 
external factors (Turner et al., 2018).

The International Network for Food and Obesity/NCDs Research, Monitoring and 
Action Support (INFORMAS) distinguishes different aspects of food environments, 
such as food composition, food labelling, food marketing, food prices, food provision 
in public sector settings and food retail (Swinburn et al., 2013). Taken together, these 
aspects ultimately determine which foods are available, affordable and desirable to 
people in their surroundings (Food and Agriculture Organization of the United Nations 
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[FAO], 2016). Food environments include natural (wild and cultivated) and built 
environments. Built (or retail food environments) include both informal and formal 
markets (Downs et al., 2020). As a result of urbanization, agricultural intensification 
and increased agricultural production, food systems transition from informal to formal 
environments and expand towards diversified food systems. This evolution coincides 
with an increase in the built food environment (especially informal markets, and 
increasingly also supermarkets and fast-food chains), while the role of the cultivated 
environment is reduced.

Given cities’ administrative mandate and the range of planning tools available to 
cities, food retailing is a particularly relevant food environment component in urban 
contexts. The retail food environment (RFE) has indeed been identified as critical as 
it “influences all aspects of the food environment” i.e. what food is available, its price, 
quality, convenience and promotion (GLOPAN, 2016). The RFE can be subdivided 
into personal environments (such as food accessibility, food affordability, convenience 
and desirability) and external environments (such as food availability, prices, vendor and 
product properties, and marketing and regulation) (Turner et al., 2018). The external 
RFE in turn can be split up into community food environments (type, availability and 
accessibility of food outlets), which include all food outlets that individuals use to buy the 
food they need for their meals at home or for eating out, ranging from hypermarkets to 
street vendors; and consumer food environments (availability of foods, prices, promotions 
and nutritional quality of products within the food outlets), which are defined by what 
consumers are exposed to inside shops (or restaurants) (Ni Mhurchu et al., 2013). These 
distinctions will be explained in more detail below (see Section 3). 

Green spaces are key for healthy lifestyles, particularly in urban centres. Quality green 
urban and peri-urban areas – such as parks, sports fields, woods and natural meadows 
– not only provide urban dwellers with spaces for recreational and physical activities (as 
well as a refuge from noise), but they also indirectly contribute to local communities’ 
health by increasing urban resilience to the effects of climate change. For example, water 
spots such as lakes, rivers and fountains can mitigate temperature increases, while the 
oxygen from trees can filter out harmful air pollution (WHO, 2016). Tree cover also 
reduces the urban heat island effect, which is critical for lowering the levels of heat 
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exposure of city dwellers. Urban green spaces provide opportunities for relaxation and 
social interaction, thus helping to reduce mental stress. They also provide spaces for the 
cultivation of vegetables and fruits to be consumed by the local community, thus further 
contributing to the availability and accessibility of nutritious foods.

1.2. Objectives and structure of the report

One of the paths to making “cities and human settlements inclusive, safe, resilient and 
sustainable,” as laid out under SDG 11, is by helping urban policymakers “provide 
universal access to safe, inclusive and accessible, green and public spaces” (United Nations 
Department of Economic and Social Affairs, n.d.). At the same time, the Milan Urban 
Food Policy Pact, signed by over 200 cities worldwide, sets cities’ commitment to “provide 
healthy and affordable food to all people [deriving from] sustainable food systems” 
(Milan Urban Food Policy Pact, n.d.). Considering these commitments, providing cities 
with tools to assess the availability, accessibility and use of green spaces and food outlets 
that facilitate healthy living and eating for urban dwellers is key. 

Several tools for the assessment of RFEs and for the assessment of urban green spaces 
have already been developed by academic and other actors. The project discussed in 
this report aimed to develop tools that would allow the joint assessment of both green 
spaces and RFEs, to provide a holistic view of people’s exposure and access to spaces 
that foster healthy lifestyles. This information would provide the necessary evidence to 
design appropriate policies, coherent with relevant national-level policies, to make cities 
more conducive to healthy lifestyles. 

This report presents the methodological details and results of assessments of 
RFEs and green spaces carried out in Tunis, Dar es Salaam and Lima under the 
Food Environments and Green Spaces for Healthy Cities (FEG) project. It explains 
how these experiences can help develop guidelines for assessments in other cities. 

The report has two objectives. The first objective is to document the results of the 
assessments. Section 2 provides an overview of the project. Section 4 describes the 
work done so far in the three cities in terms of methodology, results and (parallel) 
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policy processes to aid the assessment work and devise suitable policy tools. The second 
objective of the report is to provide guidelines for assessments, to help other cities that 
wish to embark on a similar assessment exercise (see Section 5). These guidelines are 
based on the experiences of the three cities, as well as on previous research on the food 
and green environments (discussed in Section 3).

The primary intended audience of this report are city administrators who plan to carry 
out a similar assessment exercise in their cities and wish to learn about the experiences of 
other cities, as well as about the practicalities of getting such an exercise off the ground. 
Other potential readers are researchers who wish to know more about the novel approach 
of putting the food and green environment components together, as well as about the 
potential practical barriers to reaching desired results and about the policy implications 
of some of the findings.
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7

2. Background of  
the Food Environments and  
Green Spaces for  
Healthy Cities project

2.1. Perspective

For FAO, the Global Alliance for Improved Nutrition (GAIN) and the International 
Network for Food and Obesity/NCDs Research, Monitoring and Action Support 
(INFORMAS), local policymakers play a key role in ensuring sustainable food systems 
and improved nutrition.

In 2019, FAO launched the Framework for the Urban Food Agenda, entitled Leveraging 
subnational and local government action to ensure sustainable food systems and improved 
nutrition. The framework recognizes cities and subnational governments as key spaces 
and actors to address a number of issues that constrain food security and nutrition 
(FAO, 2019). FAO’s urban food action programme includes seven comprehensive areas 
of support (CAS) that aim at helping cities contribute to the development of “resilient, 
integrated, sustainable and inclusive food systems” where all people in all places are free 
from all forms of malnutrition. In view of this aim, and of the broader aim of ensuring 
healthy lifestyles for urban dwellers, a specific CAS was designed to ensure “improved 
access to food and green environments for healthy cities.” FAO is committed to assisting 
local governments in the design and development of healthy cities that offer access to 
nutritious and affordable food, as well as to green spaces. 

GAIN’s Urban Governance for Nutrition programme brings together various 
stakeholders to develop policies and actions to shape urban food environments in an 
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equitable and sustainable manner, to deliver healthy diets. The programme promotes the 
inclusion of nutrition in city governance and urban food system activities. It supports 
the fundamental role of city governments in the fight against urban malnutrition, 
leveraging the alliances built by GAIN with private and public stakeholders. To support 
the programme, GAIN has developed a framework that can help cities improve urban 
government for nutrition, entitled Strengthening governance for better nutrition in cities. 
A framework for assessment and action (GAIN, 2019). 

Established in November  2012, INFORMAS brings together public health 
organizations and researchers to monitor and benchmark food environments globally, 
and support actions to reduce obesity, NCDs and their related inequalities (Swinburn 
et al., 2013). The INFORMAS framework consists of modules to monitor, benchmark 
and support public (government) and private (food company) sector actions. In 2020, 
INFORMAS was active in 58 countries. Its activities have resulted in the development 
and widespread application of standardized methods for assessing the characteristics of 
food environments.

2.2. Aim and set-up of the project

Aware of the efforts undertaken by several countries and cities to improve diets and 
the overall well-being of citizens, FAO, GAIN and INFORMAS joined hands to 
develop a tool to help cities improve the nutritional profile and well-being of urban 
dwellers, building on existing research and tools. A memorandum of understanding 
signed by FAO and GAIN in 2019 forms the basis for the implementation of the 
Food Environments and Green spaces for Healthy cities (FEG) project. In line with the 
organizations’ objectives and missions, the one-year pilot project was launched at the 
beginning of 2019 in three cities − Dar es Salaam, Lima and Tunis − to implement 
the FAO Urban Food Agenda using food environment and green spaces as the main 
entry points. While many previous assessments and actions related to the RFE and 
green spaces have occurred in high-income countries (HICs), an explicit choice was 
made, based on the mandate of the organizations, to focus on low- and middle-income 
countries (LMICs). The FEG project aimed to develop a tool to conduct a situational 
analysis of selected food stores, food services and collective and street catering, as well as 
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of the presence and use of recreational and sporting green spaces in three diverse cities. 
The aim of this analysis was to identify levers of action for improving access to nutritious 
food and to facilities for engaging in healthy physical activities (sport and recreation).

In view of these objectives, the project was designed to include three components: 
1. a governance component to increase awareness on issues related to food and 

green spaces, and promote the setting up of local advisory groups (LAGs) within 
municipalities;2 

2. a technical component under which a tool was developed to assess the quality and 
accessibility of healthy food retail outlets and green spaces in selected neighbourhoods; 
and 

3. an action component to be developed after the analysis of the data emerging from the 
technical component. The aim of the action component was to develop interventions 
to promote healthy diets and advance the development of green spaces. Components 
1 and 2 were to be implemented in parallel, while Component 3, by its very nature, 
was to be implemented after the analysis of the data emerging from Component 2. 

The project started in March 2019 and ended formally in December 2019. Due to the 
pilot nature of the project and the limited amount of time available, the creation of LAGs 
was kickstarted in Tunis and Dar es Salaam, Component 2 was completed in all three 
cities, and only Lima had started the action component at the time of writing this report. 

Under Component 2, partners were recruited at the national level to adapt and test 
food environment assessment tools developed by INFORMAS. Over the past decade, 
INFORMAS has developed and used food retail assessment tools and protocols, mainly 
in HICs, although some work has also been carried out in LMICs. The objective of 
Component 2 was to integrate a green spaces component in existing INFORMAS 

2 The project focused on setting up LAGs in Dar es Salaam and Tunis (which did not have such 
a mechanism) and on strengthening the nutrition component of the Plataforma Multiactorial 
(multi-actor platform) in Lima. This report does not describe or scrutinize in detail the process 
that was followed to create these mechanisms. Instead, it focuses on the assessments of food retail 
and green spaces that were carried out (Component 2), and on how these experiences can inform 
guidelines for such assessments in other cities.
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tools and protocols, and to adapt and test them in the contexts of the three cities. While 
INFORMAS had developed tools for food retail outlets that are mostly present in food 
systems in HICs (such as supermarkets), less work had been done to develop tools for 
outlets that have a greater significance in food retail settings in LMICs (such as street 
food vendors, small fresh fruit and vegetable shops, or small and medium corner grocery 
stores). In the case of Dar es Salaam and Tunis, the adapted tools were used to carry out 
assessments of food retail environments and of the availability, accessibility and use of 
green spaces in selected neighbourhoods. Meanwhile, in Lima, time limitations meant 
that the work reported in this document was restricted to the development and pilot 
testing of the tools and protocols. 

The adaptation work under Component 2 was led by local academic counterparts: in  
Dar es Salaam, the Sokoine University of Agriculture, in Lima, the University of Lima, 
and in Tunis, the National Institute of Nutrition and Food Technology (INNTA). 

2.3. Selection of cities

Dar es Salaam, Lima and Tunis were selected based on several factors: the FAO Urban 
Food Agenda strategy (which focuses on countries where relevant work is being, or has 
been, carried out, and on different typologies of cities in the same country [metropolitan, 
intermediary and small cities]), GAIN’s ongoing work, and/or on the expression of a 
strong commitment by local policymakers. In Tunis, for example, the mayor, Souad 
Abderrahim, expressed a strong commitment to the objectives of the Urban Food 
Agenda by participating in the launch of FAO’s Framework for the Urban Food Agenda 
in March 2019, as well as in FAO’s Green Cities initiative in 2020. In the case of Lima, 
the city was chosen given its prior involvement in a similar project called Developing 
Sustainable Food Systems for Urban Areas: Piloting a Holistic Approach in NAirobi 
(Kenya), DHAka (Bangladesh), and LIma (Peru), informally known as NADHALI. 
Under this project, a multi-stakeholder food systems platform was set up (the Plataforma 
Multiactor del Sistema Alimentario de Lima), and specific aspects of the urban food system 
were subjected to a rapid assessment. Taking part in the FEG project was considered 
as a way to take advantage of the existence of a local governance structure, and to add 
data on health and nutrition to the food systems data collected under the NADHALI 
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project. While three cities are involved in the NADHALI project (Dhaka, Lima and 
Nairobi), only Lima was chosen for the FEG project. Dar es Salaam was chosen in view 
of previous work carried out by FAO and GAIN (such as GAIN’s work on nutrition 
governance and FAO’s support to the city of Arusha in the development of its local food 
strategy), as well as on the expression of commitment by local policy leaders, such as the 
vice-mayor of Dar es Salaam. Finally, both Tunis and Lima are signatories of the Milan 
Urban Food Policy Pact, which explicitly commits cities to “work to develop sustainable 
food systems that are inclusive, resilient, safe and diverse, and that provide healthy and 
affordable food to all people [author’s italics].” The Pact’s voluntary Framework for Action 
contains recommended actions aimed at supporting sustainable diets and nutrition, such 
as introducing suitable economic incentives/disincentives, developing marketing and 
labelling policies, and adopting relevant public procurement standards. 
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3. A literature review on 
current research and 
action on food and green 
environments

Research into the link between the RFE and dietary patterns is longstanding in HICs 
for two reasons. First, these countries experienced high obesity rates before LMICs did. 
Second, HICs are permeated by a modern food system that increases the availability, 
affordability and desirability of foods that are high in saturated fats, salt and sugar 
(Swinburn et al., 2011). Thus, the number of studies on the links between the RFE, 
dietary patterns and health outcomes has grown over the past decades (Lytle and Sokol, 
2017; Wanyama et al., 2019; Debela et al., 2020; Khonje and Qaim, 2019). 

The analysis of the RFE can be subdivided into two areas of work. Community food 
environment studies consider the density and proximity of different types of food 
outlets in neighbourhoods and around schools, and predominantly use static geospatial 
instruments such as geographic information systems (GIS). Meanwhile, consumer food 
environment studies focus on what consumers are exposed to inside shops or restaurants, 
analysing types, quality and relative prices of foods in-store using checklists or other 
instruments (such as cameras or measuring tapes to measure shelf length) (Ni Mhurchu 
et al., 2013). Overall, the evidence is supportive of an association between community 
food environments (i.e. the availability or accessibility of outlets) and diets. However, 
there is considerable variation in the methods used to analyse community retail food 
environments (Ni Mhurchu et al., 2013; Engler-Stringer et al., 2014). Generally, the 
relative density of different types of food outlets has a stronger association with adults’ 
dietary intake than proximity to food outlets (Bivoltsis et al., 2018). This means that 
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there is a higher probability of not being able to eat in a healthy way if one lives and/or 
works in an area where there is a great number of “unhealthy” outlets (such as fast-food 
outlets and convenience stores; these areas are known as food swamps) as compared 
to healthier ones (such as fresh fruit and vegetable markets or shops). An area with a 
lack of access to outlets offering nutritious foods such as fresh fruits and vegetables is 
called a food desert. Further, evidence shows that measures of perceived food availability 
or accessibility are more consistent in showing a relationship with dietary outcomes 
than objective measures (Ni Mhurchu et al., 2013; Engler-Stringer et al., 2014). It also 
shows that in-store food environments are important settings to encourage healthy 
food purchases (Cameron et al., 2016; Hartmann-Boyce et al., 2018). While the number 
of studies measuring food environments in LMICs has somewhat increased over the 
past decade, evidence on the relationship between food environments and health in 
these countries is scarce, and there is a critical need for standardized methods and 
metrics (Turner et al., 2020). Studies in Brazil, Ghana and Mexico used a combination 
of quantitative and qualitative methods to assess RFEs and found associations with 
dietary behaviours (Bridle-Fitzpatrick, 2015; Dake et al., 2016; Duran et al., 2016). 
Food environments in LMICs include both market- and non-market-based food 
sources, such as own production, wild harvesting and transfers/gifts, with non-market-
based food sources being more common in rural areas than in urban centres. The role 
of vendors in influencing food access, availability and choices is an emerging area of 
research (Turner et al., 2018). 

Data emerging from consumer food environment studies show that there is a link 
between buying in specific stores, such as supermarkets or farmers’ markets, and 
dietary patterns and/or overweight and obesity (Ni Mhurchu et al., 2013). Retail food 
environments are changing rapidly in LMICs. Over the past decades, there has been an 
exponential increase in the number of supermarkets, particularly in Asia, Latin America 
and, more recently, in Africa. In some countries, this evolution has gone hand in hand 
with a decrease in the number of produce markets (Reardon et al., 2003). Without 
doubt, the rise of supermarkets has brought a number of advantages related to supply 
chain efficiency, volumes that at times ensure lower prices, and food safety (Hawkes, 
2008). However, there is also evidence that it has led to an increase in the supply of 
ultra-processed food products (UPFs) and in away-from-home eating and snacking 
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(Baker et al., 2016; Popkin et al., 2017, 2018). UPFs are also sold in traditional retail 
stores, though (Khonje and Qaim, 2019). Some studies in LMICs show that buying in 
supermarkets can lead to higher dietary diversity and nutritional status for some groups, 
such as children or adults, depending on the country (Debela et al., 2020; Kimenju  
et al., 2015; Rischke et al., 2015; Umberger et al., 2015). However, other studies show 
that buying in supermarkets leads to higher levels of overweight and obesity, especially 
for low-income consumers, who are more price sensitive and take advantage of the 
cheaper processed foods sold in supermarkets (Asfaw et al., 2008; Kelly et al., 2014; 
Demmler et al., 2018).

While some data regarding farmers’ markets, community-supported agriculture and 
other local food initiatives are currently being collected in LMICs, most studies into 
such outlets have been carried out in the United States of America. These studies have 
shown a positive correlation between shopping in these outlets and an increased intake 
of fresh fruits and vegetables, as well as a more positive attitude towards healthy eating 
(Pitts et al., 2013; Minaker et al., 2016). There is also evidence of a positive impact of 
introducing mobile vendors of fruits and vegetables on dietary patterns measured in 
terms of an increased purchase and self-reported intake of fresh fruits and vegetables, 
especially in low-income areas (Evans et al., 2012; Hsiao et al., 2018, 2019). 

Although the evidence on the link between the RFE and dietary patterns/body mass 
index (BMI) is still not unequivocal, there is evidence as to the importance of the 
relative density of different types of outlets in influencing dietary patterns. Faced 
with a growing incidence of malnutrition, and especially of overweight and obesity, a 
number of cities (mostly in HICs) have taken action to change the relative density of 
healthy/unhealthy outlets or to change the settings within food outlets, to steer people’s 
behaviour towards healthier diets. A number of cities have made efforts to increase the 
number of outlets that sell fresh fruits and vegetables, with the explicit aim to increase 
their consumption. Examples include the Green Carts Initiative in the City of New York, 
which introduces mobile fresh fruit and vegetable vendors in low-income areas of the 
city. Another example is the city of Curitiba, Brazil, which opened specialty stores on 
city-owned land where fresh fruit and vegetables are sold at a fixed price, to make them 
more available and affordable (Halliday et al., 2019). Other existing actions are aimed at 
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changing the offer of foods within retail and food service outlets. Examples include the 
Healthy Dining Programme in Singapore, where street food vendors were supported 
by the Government to use healthier ingredients (such as healthier oils, instead of the oils 
currently used), or the Healthier Catering Commitment in London, where restaurants 
sign a voluntary agreement to improve their menus and the municipality provides support 
such as information, training on new recipes and equipment (e.g. fridges).

It is important to note here that the analysis of the RFE also includes social variables 
that factor in the ways in which individuals interact with the RFE, as these influence 
what they eat. It is for this reason that a number of researchers distinguish between the 
external food environment, which includes aspects of the community and consumer 
food environment (related to the physical availability of shops, in-store prices and the 
quality of food), and the personal food environment, which contains aspects related 
to mobility, purchasing power and acceptability (Turner et al., 2018). Understanding 
the link between the external food environment and the personal food environment is 
important to refine our understanding of the impact of the RFE on diets. Therefore, this 
report uses a mixed-methods approach to collect data on both aspects i.e. the presence 
and geographic distribution of shops, prices and quality of foods, as well as individual 
mobility and preferences related to food outlets.

There is evidence, mainly from HICs but increasingly also from LMICs, that quality 
green spaces (i.e. clean, safe, well-managed, naturally diverse, aesthetically pleasant 
and accessible green spaces) improve people’s health and well-being. By providing 
quality open spaces for recreation and sport, green public spaces have been shown to 
decrease the occurrence of obesity and cardiovascular diseases, as they enhance the 
motivation for physical exercise (Netherlands, Health Council and Advisory Council 
for Research on Spatial Planning, Nature and the Environment, 2004). Visits to forest 
environments have positive effects on the human body, such as lowering blood pressure 
and pulse rate; even short but frequent visits to urban parks and green spaces may lead 
to positive changes in cardiovascular risk factors (Tamosiunas et al., 2014). Evidence 
shows that forest visits may strengthen the human immune system by helping release 
anticancer proteins (Li et al., 2008). Children living in areas with good access to green 
spaces have been shown to spend less time in front of television screens, computers and 
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smart phones, and to have an 11 to 19 percent lower prevalence of obesity compared 
with children with limited or no access to green spaces (Dadvand et al., 2014). In terms 
of mental health, it has been shown that individuals living in urban areas have both lower 
mental distress and higher well-being when surrounded by green spaces (Hartig, Mang 
and Evans, 1991; Groenewegen et al., 2006; White et al., 2013). The level of diversity in 
vegetation cover has proven to be significantly correlated with psychological well-being, 
with greater stress reduction in larger nature parks (Schebella et al., 2019). Simple and 
brief interactions with nature can also produce marked increases in cognitive control 
(Berman, Jonides and Kaplan, 2008).

Building on this evidence, a number of cities have started adopting a greener, more 
sustainable and more resilient model of urban development in recent decades. They 
have invested in “green infrastructure” (forests, wetlands and other green spaces) as a 
way to improve the quality of the urban environment, as well as generate income and 
employment. An example is the city of Fuzhou in south-eastern China, which has 
invested in improving its urban forest ecosystem with the aim of allowing the forest to 
grow in the city. The city has created 100 tree-lined boulevards that connect with parks, 
mountains, fitness plazas and other green spaces, forming a vast network of trees across 
the city. Another example is Melbourne, Australia, which developed a “society-wide” 
urban forest strategy to tackle the decline of its urban forest. The strategy has a strong 
participatory component, with local communities helping the municipality identify 
local solutions relevant to each street in the municipality. Local policymakers also used 
innovative methods, such as urban forest visual maps as a novel means to record tree 
species, age and useful life expectancy (FAO, 2018).
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4. City case studies

4.1. Choice of assessment methodologies 

The novelty of the FEG project, as compared to previous research and practices in the 
field of food environments, is that of carrying out joint assessments of both the “food” 
and “green” environments within cities. Section 4.1 describes how these assessments were 
carried out. As an introduction, the next paragraphs will illustrate how the assessment 
methodologies were developed or chosen. 

Methodologies to assess food environments

As shown in Section 3, a series of RFE studies have been carried out over the past 
decades, predominantly in HICs, but increasingly in LMICs, too. Several tools and 
protocols have been developed to measure RFEs, including the Nutrition Environment 
Measurement Survey and the Retail Food Environment Index (Glanz et al., 2007). The 
FEG project adapted and used the INFORMAS food retail tools for several reasons. The 
first reason is the long-standing and comprehensive work that INFORMAS has been 
carrying out on food environments (Sacks et al., 2020). The INFORMAS framework 
consists of modules to monitor, benchmark and support public (government) and private 
(food company) sector actions. There are two “process” modules that monitor the policies 
and actions of the public and the private sector, and seven “impact” modules that monitor 
the key characteristics of food environments. Monitoring frameworks and indicators 
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have been developed for these modules, to ensure harmonized data collection and 
analysis.3 The second reason why the INFORMAS tools were used is the need for 
consistency i.e. the need to ensure that data and derived indicators are comparable across 
countries and over time. Indeed, the FEG project aimed to expand the body of evidence 
being collected globally, to increase the robustness of data and findings on the RFE.  

INFORMAS has developed a food retail module entitled Food availability in 
supermarkets, which provides a protocol to measure the external food environment.4 
The protocol details “the methods for systematically and consistently collecting 
and analysing information to monitor the availability of healthy and unhealthy 
foods and non-alcoholic beverages in consumer retail environment” (University of 
Auckland, 2017). The food retail outlets covered by the protocol are medium and 
large supermarkets and grocery stores, defined as primarily self-service grocery stores 
selling food and other household items with a minimum of two checkout counters. 
The availability and placement of healthier and less healthy foods within food outlets 
(specifically medium- and large-sized supermarkets and grocery stores) are the focus 
of data collection in this protocol. 

Considering the importance in LMICs of retail outlets other than supermarkets, which 
are often more relevant to food purchasing, the aim of the FEG project was to adapt 
the existing INFORMAS protocol and use it for any retail outlet considered important 
by the national partner organizations and researchers (small neighbourhood shops, for 
example, or informal vendors). Section 5 provides in-depth, step-wise guidance on how 
to carry out community and consumer RFE assessments. 

3 INFORMAS has developed a food environments and policies country profile for measuring 
progress on creating healthier food environments. The policy component comprises (1) the 
implementation level of policies by the government and priority actions, (2) the strength and 
comprehensiveness of local public nutrition policies, and (3) food industry commitments to 
improve nutrition. The food environments component includes five different sections: (1) 
healthiness of the national packaged food supply, (2) cost differential between healthier and less 
healthy foods, and between healthy and current, less healthy household diets, (3) healthiness of 
children’s food environments, (4) healthiness of other community food environments, and (5) 
inequalities in access to healthy food environments (Vandevijvere et al., 2019).

4 The protocol is available on the INFORMAS website at www.informas.org/protocols.

http://www.informas.org/protocols/
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While INFORMAS does not consider personal food environments, it does recommend 
combining quantitative, objective measures with qualitative surveys on consumers’ 
perceptions of food environments, for example in specific population groups. For this 
reason, the work carried out in Dar es Salaam and Tunis used a mixed-methods approach 
that not only considered quantitative data on the external food environment, but also 
included a quali−quantitative module on household food purchasing patterns and 
perceptions of the RFE. In addition, INFORMAS uses multiple nutrient profiling models 
or food classification systems to define healthy/healthier or unhealthy/less healthy foods. 
To date, there is no common global nutrient profiling system that serves all the different 
purposes required for a comprehensive survey on food environments. A systematic 
review identified up to 80 different nutrient profile models developed or endorsed by 
governmental or intergovernmental organizations globally (Labonté et al., 2018). For 
surveys to be relevant for national policymaking, country‐specific food classification 
systems should be used in addition to international systems. For this reason, the FEG 
project used a mix of different food classifications, based on the specificities of the 
national or local contexts. 

Methodologies to assess green spaces 

The assessment of the green spaces available in a city should constitute the preliminary 
step of any intervention related to urban green spaces. Indeed, policy recommendations 
and targeted interventions to improve the contribution of green spaces to the health 
and well-being of urban communities can only be developed once gaps between local 
needs and the actual provision of green spaces are identified. The aim of the project was 
to identify the barriers to the recreational use of urban green spaces and analyse the 
awareness of local communities about the role that urban greening can play in improving 
their quality of life. This objective was translated into two research questions: 

i. Are environmental and distribution factors such as size, diversity of the area, presence 
of water and facilities (such as playgrounds for children), proximity and accessibility 
influencing the use of urban green spaces? 

ii. Are individual factors such as age, gender and family status influencing the use and 
perception of urban green spaces? 
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To answer these questions, FAO designed and used a protocol consisting of the 
following steps: 

1. identification of green spaces suitable for recreational use (e.g. parks, pocket parks, 
gardens, abandoned green spaces) in the selected district(s); 

2. preliminary assessment of the features of these green spaces; and 
3. data collection to assess factors that might limit their use, and determine the 

perceptions of the local community. 

For the identification of green areas suitable for recreational use (STEP 1), the FAO 
classification in Table 1 was used (FAO, 2016). 

Table 1. Classification of green areas

Peri-urban forests and woodlands
Forests and woodlands surrounding towns and cities that can 
provide goods and services such as wood, fibre, fruit, other 
non-wood forest products, clean water, recreation and tourism.

City parks and urban forests
(> 0.5 ha)

Large urban or district parks with a variety of land cover and at 
least partly equipped with facilities for leisure  and recreation.

Pocket parks and gardens with trees 
(< 0.5 ha)

Small district parks equipped with facilities for recreation/ 
leisure, and private gardens and green spaces.

Trees on streets or in public squares
Linear tree populations, small groups of trees, individual trees 
in squares and parking lots and on streets, etc.

Other green spaces with trees
For example, urban agricultural plots, sports grounds, vacant 
lands, lawns, riverbanks, open fields, cemeteries and botanical 
gardens.

Source: FAO, 2016.

Every city, however, was free to use the classification that it found most appropriate 
for its specific context. 
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The following features were identified and proposed to be included for the preliminary 
assessment of the selected green spaces (STEP 2): 

yy location (e.g. GIS mapping of the green areas);

yy context (e.g. rich/poor district, historical/modern district, business/residential district, 
demography, etc.);

yy surface of the green area (e.g. “generally pervious and grassy, with paved paths for 
walking and running”);

yy vegetation (e.g. platycladus orientalis, ulmus spp., cupressus sempervirens, etc.);

yy physical features (e.g. presence of urban furniture, playgrounds, facilities for physical 
exercise, etc.);

yy activities carried out within the area (e.g. walking, physical activities, meeting and 
chatting, taking children to playgrounds, etc.); and

yy presence of food outlets or mobile food vendors within the area.

To collect data on factors limiting the use of green spaces and on the perceptions of the 
local community (STEP 3), face-to-face semi-structured interviews were developed and 
implemented following the below protocol:

yy type of data to collect: demographic variables and data regarding people’s behaviour, 
experiences, perceptions and attitudes towards green spaces;

yy sample size: 25 to 30 persons per site;

yy sites for collection: green spaces and food retail outlets selected in the study;

yy timing of data collection: 07:00 to 18:30 hours, on both weekends and working days;

yy age of the respondents: 6 to 80 years old;

yy data to be collected:
y– age, gender, profession, living in or outside the district;
y– satisfaction with the availability of green spaces in own district;
y– satisfaction with the quality of green spaces in own district;
y– reasons for accessing green spaces: (i) meditation and reflection, (ii) socializing, 

(iii) walking, (iv) walking the dog, (v) relaxation, (vi) physical activity, (vii) hanging 
out with friends and family, (viii) children, (ix) other;
y– frequency of accessing green spaces: (i) never, (ii) once a month, (iii) once a week, 

(iv) more than once a week;
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y– barriers to using green spaces: (i) distance from home, (ii) poor level of 
maintenance of the area, (iii) low safety, (iv) lack of facilities, (v) lack of time,  
(vi) low accessibility (if so, in which terms?);
y– probability of increasing the use of green spaces, should those barriers be 

addressed;
y– interest in the opportunity to grow own fruit and vegetables in a green space 

within own district;
y– practicing sports or other recreational activities in non-green areas (e.g. streets, 

gymnasium, etc.); and
y– interest in practicing that same activity in green areas, if available, accessible and 

of good quality. 

The protocol was used as a reference by the cities involved in the project and adapted in 
function of the technologies, expertise and funds available for the implementation of this 
component of the project in that specific city. For each case study, detailed information 
on context, methodology, results and policy implications for the green environment 
component of the FEG project was reported.

Below is a description of the work carried out in the three cities under Component 2 of 
the FEG project. Each case study is made up of five sections: 

1. a short section that contextualizes the work done; 
2. a methods section describing the tools and protocol; 
3. a section that presents the results for the external food environment (layout of the 

retail outlets and classification) and the personal food environment (consumer food 
purchasing habits and perceptions); 

4. a short discussion section that highlights the main linkages between the external 
and personal RFE; and 5) a section on policy implications and further areas of work, 
indicating possible steps forward for policymakers and researchers. 
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4.2. Case study: Tunis

4.2.1. Context 

Out of a total population of approximately 12 million persons, around 8 million 
Tunisians live in cities, which translates into an urbanization level of nearly 70 percent 
(Tunisia, National Institute of Statistics, 2020). Faced with accelerating urbanization, 
marked by a growing food demand and increasing pressure on natural resources, local 
stakeholders − public and private actors, professional organizations, trade unions, civil 
society and particularly municipal authorities − are seeking to adapt urban development 
policies to ensure food security and access to a green environment to improve the  
well-being of all citizens.

It is estimated that 59.9 percent of Tunisians aged 15 years and over are overweight; of 
these, 26.2 percent are obese. Meanwhile, 15.5 percent of Tunisians over the age of 15 
are diabetic, and 28.7 percent have high blood pressure (Tunisia, National Institute of 
Health, 2019). 

4.2.2. Methods 

The municipality of Tunis consists of 22 districts. One of these districts, El Kabaria, was 
selected by the municipality stakeholders to be the subject of the case study. Of the eight 
sectors within El Kabaria, one sector (El Mourouj 2) was selected for the study because it 
is relatively small, which made the study feasible, and because the socioeconomic profile 
of its population is mixed. El Mourouj 2 has 16 342 inhabitants (2014), three primary 
schools, one secondary school, one high school, 11 kindergartens and four day nurseries. 
An urban park (Montazeh El Mourouj) is adjacent to the El Mourouj 2 quarter. There is a 
weekly open-air market, several permanent open-air markets, several fast-food and street 
catering outlets, grocery stores, kiosks, minimarkets, supermarkets and street vendors.

Quantitative and qualitative methods were used to evaluate the residents’ external and 
personal food environments: 
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i. Exhaustive census survey (mapping) of all food outlets (including street vendors), 
traditional and fast-food restaurants, schools and green spaces, as well as a census survey of 
all food products and meals for sale within different types of outlets and restaurants.

The Global Positioning System (GPS) and the georeferencing functionalities of Google 
Maps were used to map green spaces, food outlets, fast-food and traditional restaurants 
and food advertisements around schools. Information was gathered on their location 
and aesthetic appearance, the presence or lack of facilities and security, and the socio-
economic level of the neighbourhood (based on the appearance of dwellings). The food 
availability in most types of food outlets, including vendors, was also surveyed (except 
for the weekly market and specialty shops like butchers, fishmongers, poultry sellers, fruit 
and vegetable sellers and bakeries). 

The streets around primary schools and high schools were mapped to identify the 
typology, density and proximity of food outlets near these establishments. A zone of 
50 metres along each road leading away from an institution’s gates was chosen as the 
most feasible survey zone, given the time constraints of the study. All food advertisements 
in these zones were photographed. The menus offered by the geo-mapped restaurants 
were recorded by the team of investigators. Three classification systems were used to 
categorize the foods available or advertised as healthier or less healthy: the NOVA 
food classification system (which classifies foods according to their level of processing 
into ultra-processed foods [UPFs], processed foods, processed culinary ingredients and 
minimally/unprocessed foods), the WHO nutrient profile model (which classifies foods 
into permitted and not permitted to be marketed to children using thresholds for total 
fat, saturated fat, total sugars, added sugars, sodium and energy) and the SAIN-LIM 
nutrient profiling system for the meals in restaurants. SAIN estimates the favourable 
aspects of food according to the average percentage match with the recommended 
nutritional intake of favourable nutrients (protein, fibres, iron, vitamin C and calcium) 
in 100 kcal of food. LIM estimates the unfavourable aspects of food according to the 
average percentage of excess relative to the recommended maximum values of sodium, 
added sugars and saturated fatty acids in 100 g of food. Foods are divided into four classes 
according to a threshold applied to the SAIN score (5 percent threshold corresponding 
to an average 100 percent match for a reference daily calorie intake of 2 000 kcal) and a 
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threshold applied to the LIM score (7.5 percent threshold, corresponding to an average 
excess of 0 percent for a daily reference intake of approximately 1 330 g).

ii. Cross-sectional survey of a random sample of 307 households to identify their food 
procurement and buying behaviour, their perception of the relationship between food and 
health, their use of green spaces and any barriers preventing them from using those spaces.

A representative sample of households in El Mourouj 2 was selected by the National 
Institute of Statistics through cluster sampling (30 clusters of ten households). For 
this purpose, the vortex line sampling methodology was used to save the time and 
money that would be required to compile a list of households. In each household, the 
person responsible for food buying was chosen to partake in the interview. The interview 
included questions on the socioeconomic level of households (based on the level of 
education, profession, type and ownership of dwelling and assets) and on how they 
obtained their supplies of food products (including main food products and targeted 
products such as fruits and vegetables, yoghurt, cheese spreads, cakes, biscuits, wafers, 
juices, breakfast cereals, carbonated drinks, salami, ham and other cured meats, chocolate, 
crisps and crackers). Information regarding the frequency of purchase and the means of 
physical access to selected food categories over the past month was also collected. The 
interviews were conducted in August 2019 with the KoBoToolbox mobile app, which 
is free to use.

Details regarding the staff, workload and stakeholders involved in the case study for 
Tunis can be found in Annex 1 (Table A1.1 and Table A1.2).

4.2.3. Results

External food and green environments in El Mourouj 2

Availability of food retail and service outlets and green spaces 

A total of 111 food retail and food services outlets and 20 green spaces were mapped 
across El Mourouj 2 (see Annex 1, Table A1.3). A single wholesaler was available 
locally to supply the outlets. Grocery stores were the most common type of food outlet 
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(40 percent of the identified outlets), while kiosks (10 percent) were the second most 
common outlet. A single weekly market supplied the locality with fruits and vegetables 
and other agricultural products (spices, condiments, meats, fish, eggs, etc.) and processed 
agrifood products. There were no permanent markets. Only two vendors were registered 
in the quarter. Green spaces registered included one large urban park with a surface of 
29 ha (Montazah park), 12 public parks or planted grounds for walking with a total 
surface of 1.58 ha, and seven abandoned spaces which could be recovered and converted 
into green recreational areas (for an additional 5.13 ha).

Availability and advertising of food products 

Following the comprehensive census survey of food products offered for sale in grocery 
stores (size of sample [n] = 44), kiosks (n = 11), minimarkets (n = 8), supermarkets 
 (n = 2) and by street vendors (n = 2), 1 436 food products, unique in terms of brand and 
item, were photographed. Of these 1 436 foods, 780 (or 54.3 percent of the total) were 
sold in the grocery stores, 631 (50.9 percent) in the minimarkets, 639 (44.5 percent) 
in the Monoprix supermarket, 409 (28.5 percent) in the Aziza supermarket and 323 
(22.5 percent) at kiosks, while only six products (0.4 percent) were sold by street vendors. 

UPFs were the most common type of products sold in the surveyed food outlets 
(excluding markets and specialty stores, for which no in-store assessments were 
conducted) in El Mourouj 2. The average share of UPFs in the total number of foods 
offered was highest for street vendors (87.5 percent) and kiosks (82.3 percent), and 
lowest for minimarkets (50.8 percent) (see Table 2). The average proportion of minimally 
processed food products was highest for minimarkets (30.7 percent) and lowest for 
street vendors (12.5 percent) and kiosks (17.1 percent). Important to note is the high 
variation in the share of UPFs in the total food offer between outlets of the same type. 
For example, the share of UPFs in the total number of foods offered varied from 37 to 
82.7 percent for grocery stores, and from 16.3 to 91.4 percent for minimarkets. 
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Table 2. Average number and percentage of products sold in grocery stores, according to the NOVA 
classification, in the El Mourouj 2 quarter

Type of food 
outlet

Number of 
products

NOVA classification of food products in grocery stores

Group 1 Group 2 Group 3 Group 4

Grocery stores 
(n = 44)

4 925

1 103 (24.6% 
of all foods 

offered)
Range = 

11.4−46.0%

411 (9.4%) 96 (2.4%)
3 315 (63.6%)

Range = 
37.0−82.7%

Kiosks 
(n = 11)

860
145 (17.1%)

Range = 
11.0−29.9%

5 (0.4%) 2 (0.1%)
708 (82.3%)

Range = 
70.1−89.0%

Minimarkets 
(n = 8)

1 298
341 (30.7%)

Range = 
8.1−50.0%

160 (16.9%) 20 (1.6%)
777 (50.8%)

Range = 
16.3−91.4%

Street vendors 
(n = 2) 6

1 (12.5%)
Range = 
0.0−1.0%

0 (0.0%) 0 (0.0%)
5 (87.5%)
Range = 
75−100%

Supermarkets 
(n = 2) 1 048

214 (20.1%)
Range = 

18.9−21.6%
87 (8.3%) 32 (2.9%)

715 (68.7%)
Range = 

66.7−70.7%

Note: Group 1: Unprocessed or minimally processed foods. Group 2: Processed culinary ingredients. 
Group 3: Processed foods. Group 4: Ultra-processed foods.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Sugary foods and confectionary were the biggest contributors to the availability of UPF 
in all types of outlets (32.1 to 50 percent of all UFPs offered, depending on the type 
of outlet), while the food categories contributing most to the availability of minimally 
processed food products differed according to type of outlet: cereal and cereal products 
for minimarkets (7.1 percent) and grocery stores (5 percent), drinks (sweetened with 
sugar or artificial sweeteners) for street vendors (16.7 percent) and kiosks (5.9 percent), 
and vegetables and dried vegetables for supermarkets (7.3 percent) (see Table 3).
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Table 3. Top three contributors to ultra-processed and minimally processed food product categories 
sold in different types of food outlets in the El Mourouj 2 quarter

Largest 
contributor

Second largest 
contributor

Third largest 
contributor

Ultra-processed food products

Grocery stores 
(N = 44)

Sugar and confectionery 
(32.1%)

Milks and dairy products 
(19.5%)

Drinks 
(12.9%)

Kiosks 
(N = 11)

Sugar and confectionery 
(46.7%)

Drinks 
(16.1%)

Milk and 
dairy products 

(10.5%)

Minimarkets 
(N = 8)

Sugar and confectionery 
(32.3%)

Milks and dairy products 
(15.8%)

Drinks 
(10.1%)

Street vendors 
(N = 2)

Sugar and confectionery 
(50%)

Salted products 
(33.3%)

n.a.

Supermarkets 
(N = 2)

Sugar and confectionery 
(32.6%)

Milks and dairy products 
(14.8%)

Drinks 
(8.6%)

Minimally processed food products

Grocery stores 
(N = 44)

Cereals and cereal products 
(5%)

Drinks 
(4%)

Vegetables 
and dried 

vegetables 
(3.6%)

Kiosks 
(N = 11)

Drinks 
(5.9%)

Fruits and dried fruits 
(5.3%)

Milk and 
dairy products 

(3.4%)

Minimarkets 
(N = 8)

Cereals and cereal products 
(7.1%)

Vegetables and dried vegetables 
(5.9%)

Drinks 
(4%)

Street vendors 
(N = 2)

Drinks 
(16.7%)

n.a. n.a.

Supermarkets 
(N = 2)

Vegetables and dried vegetables 
(7.3%)

Drinks 
(4.5%)

Cereal 
and cereal 
products 
(4.4%)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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In the 67 food outlets in the El Mourouj 2 quarter (grocery stores, minimarkets, kiosks, 
supermarkets and street vending outlets), 294 advertisements were identified, of which 
36.4 percent were found in grocery stores, 30 percent in minimarkets, 25.3 percent 
in supermarkets, 8.1 percent in kiosks and 0.3 percent in street vending outlets. The 
food advertisements consisted mainly of advertisements on packaging, display fixtures 
installed in the outlets, and posters affixed to shopfronts, visible to the consumer. Of all 
food advertisements, 83.9 percent were not permitted to be directed at children according 
to the WHO nutrient profile model. Slightly over 20 percent of advertisements were for 
sugar-sweetened beverages (data not shown). 

In total, 27 dishes offered by the 15 fast-food restaurants and the three traditional 
restaurants were analysed according to the SAIN-LIM nutrient profile system. Over 
half of the dishes (51.8 percent) were classified as “to limit”, and only 14.8 percent 
were considered to be healthy. Dishes considered healthy are low in energy and contain 
legumes and cereals (such as hargma, a soup made with cow’s feet and chickpeas, or 
lablabi, a chickpea soup with garlic and cumin), vegetables such as tomatoes, peppers 
and onions, eggs (such as kafteji, a dish consisting of fried vegetables and eggs) and 
canned fish (tuna macaroni). Dishes classified as “to limit” are mostly high in energy, 
fats, saturated fatty acids and salt. The proportion of vegetables in these dishes is low 
(data not shown).

Food environments around schools

Eleven kindergartens, three primary schools, one secondary school, one high school 
and four day nurseries were identified in El Mourouj 2 and geo-located. Six kiosks, six 
grocery stores, two street vendors and one minimarket were identified within a zone of 
50 metres along each road leading away from the gates of these schools and nurseries. 
Of the 1 436 unique foods identified in the entire quarter, 433 (30.2 percent) were sold 
in the survey zones around schools and nurseries. Of these foods, UPFs accounted for 
74.3 percent of all products offered; UPFs included mainly sugar and confectionery 
(36.7 percent) and carbonated/sweetened drinks (14.8 percent). 
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Mapping access to healthy and unhealthy foods in El Mourouj 2

Two different types of methods were used for the classification of the outlets, based on 
the nature of the mix of foods sold in those outlets. The first method was used for the 
67 retail outlets that sell a mix of different foods (grocery stores, kiosks, minimarkets, 
supermarkets and street vending outlets). These outlets were classified according to the 
relative abundance of food group 1 (healthy foods) and food group 4 (ultra-processed or 
unhealthy foods), in line with the data in Table 2 (see Figure 1). The stratification into 
terciles of the ratio between the number of foods of group 1 and the number of foods of 
group 4 at each outlet allowed the outlets to be classified into three groups:

ratio < 0.227: outlet classified as “least healthy” due to having the lowest ratio between 
healthy and unhealthy products;        
ratio ≥ 0.227 and < 0.428: outlet classified as “neutral” due to having a medium ratio 
between healthy and unhealthy products; and
ratio ≥ 0.428: outlet classified as “healthiest” due to having the highest ratio between 
healthy and unhealthy products.

As shown in Figure 1, out of a total of 67 outlets, 19 outlets (28.4 percent) were classified 
as “least healthy” because they sold mostly (i.e. more than 50 percent) unhealthy products. 
Twenty-two outlets (32.4 percent) were classified as “neutral” because they sold as many 
healthy as unhealthy products, and 26 (38.8 percent) were classified as “healthiest” 
because they sold mostly (i.e. more than 50 percent) healthy products. 

A different methodology was used to classify the other 42 outlets (fresh fruit and 
vegetable shops, poultry shops, butcheries, fish shops, patisseries/bakeries, traditional 
restaurants and fast-food restaurants). The fresh fruit and vegetable shops, poultry 
shops, butcheries, fish shops and patisseries/bakeries were classified based on the 
prevalence of the type of foods being sold. For example, by their very nature, fresh 
fruit and vegetable shops sell mainly fresh foods, so they were classified as “healthy”, 
while patisseries/bakeries were classified as “unhealthy” due to the nature of the foods 
they prevalently sell. Based on the results of the SAIN-LIM nutrient profile analysis, 
traditional restaurants and fast-food restaurants were classified as “not very healthy”. 
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The colour coding was defined as follows: 

“Healthy” outlet (fruit and vegetables seller)    
“Unhealthy” outlet (patisseries, bakeries)     
Fast-food or traditional restaurant

The 42 outlets were classified as follows (see Figure 1): 42.9 percent were classified as 
“healthy” (e.g. sellers of fresh fruits and vegetables, poultry, meat, fish), 42.9 percent were 
classified as “not very healthy” (e.g. fast-food or traditional catering) and 14.2 percent 
were classified as “unhealthy” (e.g. patisseries/bakeries). The outlets ranked as least 
healthy or neutral were mostly located in the southern zone (Zone 2).

Figure 1. Classification of food outlets in El Mourouj 2, according to the nutritional quality of the foods 
available for sale

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Personal food and green environments

A total 307 households participated in the face-to-face interviews. The majority 
(76 percent) of the participants had a secondary or higher level of education (compared 
with an average 73 percent for urban environments nationwide). Of all participants, 
42.4 percent were unemployed or retired, and 66.4 percent had a low or medium economic 
level, based on nationally defined thresholds. All households with a low economic level 
were in Zone 2, while all those with a high economic level were in Zone 1. Households 
with a medium economic level were divided equally between the two zones. 

Carbonated drinks and yoghurt were purchased daily by almost one fifth of 
the households. Only a small proportion of households bought savoury products (crisps, 
crackers, industrially cured meats) or sweet products (scones, biscuits, wafers, industrial 
juices) five to seven days a week. As far as green spaces were concerned, the interviews 
focused on the use of the only urban park available in the district, the Montazah park. 

Table 4 presents the main results of the survey regarding perceptions of personal food 
and green environments and regarding the main linkages with residents’ external 
environments.

Discussion 

The results of the case study show that people living in El Mourouj  2 are 
disproportionately exposed to UPFs as compared to other categories of foods that 
contribute more towards healthy diets. UPFs are indeed the most common type of food 
sold in the food retail environment of the neighbourhood.5 Grocery stores and kiosks 
contribute the most to the ubiquity of UPFs, given the high number of these outlets in 
the neighbourhood (55 in total) and the relatively high share of UPFs in their overall 
offer. In addition, the spatial analysis indicates that more than 65 percent of grocery 

5 It is important to note that there are calls in the food environment literature to limit the 
overall availability of UPFs on the market by developing or adapting laws on food product 
formulation that set maximum levels of salt, sugars and fats in selected foods. This report does 
not analyse formulation laws, but rather considers the relative presence of UPFs in stores and in 
neighbourhoods. 
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Table 4. Survey results regarding personal and external environments, Tunis

Personal environments External environments

Frequented outlets

Households with a medium or high socioeconomic level (i.e. 
78.9 percent of all respondents) made their main food purchases 
in supermarkets inside or outside El Mourouj 2. Grocery stores 
were frequented by a third of all households, and mostly by those 
with a low socioeconomic level. For carbonated or sweetened 
drinks, however, grocery stores were the primary outlet of choice 
for all residents. 

An average 63.6 percent of foods 
available in supermarkets, and 
68.7 percent of foods available 
in grocery stores, were ultra-
processed. Meanwhile, an 
average 24.6 percent of foods in 
supermarkets, and 20.1 percent in 
grocery stores, were unprocessed 
or minimally processed foods.

Choice of outlets

Almost half of all households shopped daily. Two thirds 
(67 percent) travelled to the outlets on foot. The majority of 
consumers said that they were satisfied with the physical 
accessibility of the outlets. Grocery stores were generally the 
primary outlets with the best physical accessibility for households. 
Generally, proximity was the main criterion for the choice of the 
buying location, regardless of the socioeconomic level of the 
household. The diversity of products offered was an important 
factor in the choice of outlets for households with a high socio-
economic level. Meanwhile, affordable prices and the possibility 
of credit were relevant factors for households with a low 
socioeconomic level. Quality of service was mentioned mainly 
by households with a high socioeconomic level.

Grocery stores (n = 44, 39.6 percent), 
kiosks (n = 11, 9.9 percent) and  
fast-food outlets (n = 15, 
13.5 percent) were the most 
common food outlets (out of the 
total of 111) identified in  
El Mourouj 2; these stores were thus 
the most accessible for residents. 

Foods available in grocery stores 
and kiosks were predominantly 
UPFs, while about 50 percent of 
dishes in fast-food restaurants 
were considered as “to limit”. More 
than 65 percent of grocery stores 
and kiosks were located in Zone 2 
of the neighbourhood, i.e. the 
poorest area of the neighbourhood, 
thus exposing this socioeconomic 
group the most to UPFs.

Food advertising

Not planning purchases may make residents more vulnerable 
to food marketing and hence impulse buying. Almost as 
many households (51.5 percent) planned their food shopping as 
not (48.5 percent), regardless of the socioeconomic level of  
the household. 

About 20 percent of respondents mentioned that advertising for 
unhealthy food products encouraged them to purchase those 
products, most frequently respondents from households with a 
low to medium economic level. Two thirds of households had the 
perception that the food products near the cash register were 
unhealthy, regardless of their economic level.

It was found that across the 
67 food outlets surveyed in  
El Mourouj 2, 83.9 percent of 
all food advertisements were 
not permitted to be directed at 
children.

Continues on the next page ➔
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Personal environments External environments

Fruits and vegetables

The weekly market supplied more than a third of the inhabitants of 
El Mourouj 2 (39 percent) with fresh fruits and vegetables, while 
individual fruit and vegetable sellers were used by more than a 
quarter (27 percent) of residents. The daily market was chosen as 
the primary location by only one in seven households. About half 
of the surveyed households thought that the fruits and vegetables 
offered for sale in El Mourouj 2 were of good quality (55.3 percent) 
and varied (51.4 percent), regardless of their socioeconomic level. 
Proximity and price were the main reasons for choosing a buying 
location for households with a low economic level, while for those 
with a high socioeconomic level, it was quality and freshness. 

Fresh fruits and vegetables were seen as “very expensive” by 
75.5 percent of households with a low economic level; only 
3.9 percent found them “not expensive”.

Across the 67 food outlets 
surveyed, UPFs were the 
predominant foods available. Out 
of a total 111 food outlets mapped 
in El Mourouj 2, there were only 
eight fruit and vegetable shops, 
and one weekly market. Fruits and 
vegetables were less available and 
less easily accessible to consumers 
as there were less of fruit and 
vegetable outlets and they were 
not easily accessed on foot.

Green spaces

The majority of the inhabitants interviewed found the quality of 
the Montazah park to be very poor. Poor maintenance and a lack 
of facilities (i.e. benches, water and electricity), infrastructure and 
recreational equipment were indicated as the main weaknesses of 
the area. Very few users had a neutral or positive opinion on the 
quality offered by this space.

Only 18.9 percent of the inhabitants of El Mourouj 2 visited the park 
at least once a month, with only 13.8 percent of these using the 
area more than once a week. For those who never visited this space 
(81.1 percent of all respondents), the perceived lack of insecurity 
was the main factor preventing the use of the area, regardless of 
the economic level of the household interviewed. The second factor 
preventing the use of the space varied depending on the  
socioeconomic level of respondents, with remoteness representing 
the main barrier experienced by households with a low economic 
level, lack of time and inadequate maintenance the main 
constraint for households with a medium economic level, and 
lack of maintenance the main factor for households with a high 
economic level.

In spite of these findings, the interviews confirmed that residents 
were aware of the health and environmental benefits provided by 
green spaces. For the majority of the inhabitants of El Mourouj 2 
(regardless their socioeconomic level), the main benefits of the 
presence of green spaces in cities were the improvement of air 
quality and the beautification of the city, when properly designed 
and maintained. The households interviewed confirmed that they 
would use green areas more if the current barriers to use were 
addressed and the quality of the spaces improved. 

Twenty green spaces were 
identified across El Mourouj 2. The 
largest green space made available 
to the inhabitants of El Mourouj 2 
by the municipality of Tunis, the 
Montazah park, was very little used 
due to security and infrastructure 
issues.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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stores and kiosks are located in Zone 2 of the neighbourhood − the poorest area of the 
neighbourhood − thus exposing residents on lower incomes the most to UPFs compared 
to other food groups. Indeed, for the low- to middle-income group, proximity is a much 
more important factor when deciding where to buy food than price, as the majority of 
these consumers carry out their shopping on foot. It is probably for this reason that the 
household survey indicates that grocery stores are an important outlet for buying food 
frequently: half of the households belonging to low- to middle-income groups carry out 
their primary shopping in these stores. Conversely, the two weekly markets and the fruit 
and vegetable vending outlets (where most consumers buy their fruits and vegetables) 
are less easily accessible to consumers as there are less of these outlets and they are less 
easily accessed by foot.

National data on dietary patterns show that low- to middle-income groups are those 
that suffer most from overweight and obesity, and those that consume most UPFs 
(El Ati et al., 2012). A recent study shows that the energy intake of Tunisian adults is 
high, and that industrially produced white bread and soft drinks are in the top five of 
the most consumed food groups (Abassi et al., 2019). For these reasons, it is important 
to improve access to healthy foods and reduce access to UPFs. This can be done, for 
example, by making healthy foods more desirable, and UPFs less so, in particular 
for low- to medium-income groups. Creating a food environment that helps these 
groups improve their food choices is primordial, especially since proximity was found 
to be one of the most important aspects when choosing an outlet, as low- to middle-
income households mostly buy in grocery stores. However, it must be noted that while 
UPFs make up a large share of the overall offer in grocery stores, and grocery stores 
are indicated as the primary outlets for carbonated or sweetened drinks, their offer also 
consists for an average 25 percent of fruits and vegetables (see the dark green grocery 
store dots in Figure 1). This means that there is potential for these outlets to provide an 
in-store environment that steers consumer behaviour towards healthier eating patterns. 
This is much needed, given that more than half of low- to middle-income households 
do not plan their purchases and are therefore prone to impulsive buying. In addition, 
most of the products advertised in all stores are products that cannot be marketed to 
children according to rules set by the WHO (WHO, Regional Office for Africa, 2019).
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The results of the survey clearly indicate that the people living in El Mourouj 2 have 
limited possibilities to exercise in the green areas that are present in the neighbourhood. 
Yet, about 20 percent of respondents would use the park for this purpose. If existing 
barriers were overcome, this percentage could rise. In conclusion, the citizens of  
El Mourouj 2 are insufficiently exposed to a green environment that helps them lead a 
healthy lifestyle, and thus have limited possibilities to do so.

4.2.4. Policy implications

Urban food policies should address important food challenges, such as reducing 
inequalities in the access to food, improving health and nutritional quality, and reducing 
the adverse effects of food production and consumption on the environment. These 
challenges are reflected in many of the United Nations’ Sustainable Development 
Goals (SDGs), including SDG 2 (Zero hunger), SDG 3 (Good health and well-being), 
SDG 9 (Industry, innovation and infrastructure), SDG 10 (Reduced inequalities), 
SDG 11 (Sustainable cities and communities), SDG 12 (Responsible consumption and 
production patterns) and SDG 15 (Protect and restore terrestrial ecosystems). Achieving 
SDG 11 (Sustainable cities and communities), and in particular Target 11.7 (“By 2030, 
provide universal access to safe, inclusive and accessible, green and public spaces, in 
particular for women and children, older persons and persons with disabilities”), is 
fundamental to the achievement of all other SDGs. 

Based on the results of the mapping of food and green environments and the survey 
into related perceptions in El Mourouj 2, Table 5 proposes a selection of actions that 
can be further discussed and fine-tuned with local or national stakeholders in Tunisia 
(Hawkes, Jewell and Allen, 2013).6

6 The actions proposed in this report were developed by the technical team in the country, based 
on data analysis. They were not discussed with local policymakers. The next step is to share and 
discuss these actions with relevant policymakers, to arrive at feasible and practical actions. 
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Table 5. Proposed actions for food and green environments

Proposed food environment actions

Front-of-pack 
labelling

Affix the distinctive healthy choices logo, developed in the context of the national 
obesity prevention and control strategy, on the packaging of healthy food products.

Retail: 
food shops

Increase the number of producer-to-consumer outlets.

Retail: 
food markets

Set up at least one daily market in each neighbourhood.

Retail: 
food services

Improve dishes, for example by using less fatty meats, using healthier oils for frying, 
reducing salt levels (e.g. by not salting steaks and fries) or increasing the fibre 
content of the bread used for sandwiches.

Fiscal policies
Motivate grocery stores to sell fruits and vegetables (which already happens in the  
El Mourouj 2 quarter), for example by reducing taxes on sales of these products.

Proposed green environment actions

Tree planting
Plant more trees and encourage tree planting and greening by citizens on public 
land, along roads and alleys, shop fronts and in houses. Local trees that withstand 
heat and do not require large amounts of water are recommended e.g. palm trees.

Maintenance of 
public parks

Regularly maintain and monitor public gardens and parks to prevent insecurity, 
malfunctioning of equipment and anti-social acts.

Access to green 
spaces

The spatial distribution of public parks and gardens is uneven, with a concentration 
of these spaces in districts with affluent neighbourhoods. Therefore, create new 
green spaces, especially in popular areas where socioeconomic conditions are  
more difficult.

Governance

Coordinate the management of green spaces. Some city parks and gardens are 
managed by the Ministry of Local Affairs and Environment and the National 
Environmental Protection Agency, while other green spaces are administered by the 
municipalities. Some parks are run based on a mixed management model, whereby 
private companies sign agreements with the municipalities or the Ministry of Local 
Affairs. The multitude of arrangements results in a lack of coordination, a dispersion 
of efforts and reduced efficiency. Coordination by a single institution is  highly 
recommended.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Further work

yy Even though this study was conducted in only one sector in Tunis (El Mourouj 2), 
a great amount of data was generated. These data offer opportunities for further  
in-depth analysis, such as comparing objective and perceived food environments for 
the 307 households interviewed, or assessing associations between objective food 
environments (proximity to and density of stores) and food consumption frequencies. 

yy It is important to discuss and fine-tune the recommendations resulting from this 
work with local and national stakeholders, and assess their readiness to implement 
those recommendations.

yy Communicating the results back to the community is also important. 
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4.3. Case study: Dar es Salaam

4.3.1. Context

The population of Dar es Salaam is growing at an annual rate of 5.8 percent, faster than 
the national average of 2.7 percent. The population growth observed over the past years 
has resulted in the widespread spatial expansion of the city. As a result, urgent actions 
to improve the quality of the urban food environment are needed. The prevalence of 
overweight and obesity in the United Republic of Tanzania tripled from 11 percent in 
1991–92 to 32 percent in 2018. In Dar es Salaam, a higher prevalence of overweight and 
obesity was noted among women in the high socioeconomic group (29 percent) than 
among those in the low socioeconomic group (11 percent). 

The prevalence of stunting among children below five years of age in the city stood at 
20 percent in 2018, compared to 14.6 percent in 2015–16 − an increase of 5 percentage 
points (United Republic of Tanzania, Ministry of Health, Community Development, 
Gender, Elderly and Children, 2019; United Republic of Tanzania, Ministry of Health, 
Community Development, Gender, Elderly and Children et al., 2016). Currently, on 
average, more than 60 percent of all foods consumed in households (rural and urban) are 
purchased, and 25 percent of meals are consumed outside the home (Boudreau, 2016). 

The availability of green spaces in Dar es Salaam is limited. Green spaces account for 
5.1 percent of the city’s land area, while recreational green spaces (parks, stadium and 
festival sites, sports grounds, trees along streets, single groups of trees, hotel gardens and 
beaches) account for only 0.7 percent of the city’s land area (Hassan and Mombo, 2017).

The study had two objectives. The first objective was to identify current gaps in the 
availability and accessibility of food outlets and green spaces. The second objective 
was to provide information to local authorities under the President’s Office−Regional 
Administration and Local Government to assist them to improve retail food outlets 
and green spaces in urban areas of the United Republic of Tanzania.
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4.3.2. Methods

Dar es Salaam is divided into five administrative districts. The study was carried out 
in the districts of Ilala and Kinondoni, which were selected after consultations with 
municipal council officials based on the concentration of food outlets and schools. The 
wards in each district (38 in Ilala District and 27 in Kinondoni District) were stratified 
according to location (city centre/urban and city outskirts/peri-urban). A total of  
12 wards, three from each stratum and district, were randomly selected for mapping and 
detailed analysis of the food outlets and green spaces. 

Quantitative and qualitative methods were used to evaluate residents’ external and 
personal food environments:

i. Exhaustive census survey (mapping) of all food outlets (including street vending outlets, 
but excluding mobile vendors), schools and green spaces, as well as a census survey of food 
product categories for sale within different types of food outlets.

The GPS and the georeferencing functionalities of Google Maps were used to map 
green spaces, food outlets and food advertisements around schools.

The food outlets in this study were grouped as follows: (i) supermarkets, (ii) mini-
supermarkets, (iii) wholesale shops, (iv) open markets with staple grains and legumes, fruits, 
vegetables and other products, (v) retail shops selling food and other items, (vi) butcheries 
and/or fish markets, (vii) food vending outlets, (viii) restaurants, including fast-food and 
take-away restaurants, (ix) milk and dairy shops, and (x) bakeries. 

All food outlets in the study areas, including the vendors around school premises, 
were included in the study. Mobile vendors with trucks, hawkers and grocery stores 
specialized in selling alcoholic beverages were excluded. Information was gathered on 
the location of food outlets and on the socioeconomic level of the neighbourhoods, 
based on nationally defined thresholds. The school food environment was defined as 
all infrastructure and spaces inside and around school premises, within a radius of 
300 metres. The foods offered around schools included ultra-processed, processed and 
deep-fried foods, as well as minimally processed foods. These foods were classified into 
seven categories: cereal-based foods, sweets and confectioneries, snacks and nuts, dairy 
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products, sugar drinks, animal-sourced foods and prepared dishes (Martinez et al., 2016). 
The food outlets and advertisements were photographed.

After the mapping of all food outlets, in-depth assessments on food availability were 
conducted in the supermarkets, mini-supermarkets and wholesale and retail shops where 
people buy most of their foodstuffs. These assessments were dependent on the presence 
of the various categories of food outlets in the surveyed wards and streets. For instance, if 
no supermarkets were present in the areas or streets where food outlets were mapped, but 
wholesale and retail shops were present, then the enumerator would conduct an in-depth 
assessment of the wholesale and retail shops where most people bought their food items. 
The NOVA system was used to categorize the foods offered or advertised, according 
to their level of processing. If a particular food category was available, a checkbox for 
that category would be ticked. The enumerators were instructed to observe audio, video 
or pictorial advertisements of food products in or outside all outlets; where applicable, 
pictures were taken. Other variables that were assessed include the presence of promotion 
flyers and the placement of junk foods at entrances, in aisles and at checkout stations.

In this study, the term “green spaces” refers to reserved and protected open spaces, as 
well as undeveloped spaces. The urban green spaces that fall under this definition include 
gardens around homes, parks, woodlands, tree and flower nurseries, and playgrounds. All 
these spaces provide a multitude of benefits for human urban populations, and a vital 
habitat for wildlife. Most of the green spaces included in the study were freely accessible 
to the general public; some were privately owned and fenced.

ii. Cross-sectional survey of a random sample of 360 households to identify their procurement 
and buying behaviour, their perception of the relationship between food and health, their 
use of green spaces and any barriers preventing them from using those spaces.

A total of 360 households were selected; the number of households in each ward was 
proportional with the size of the population in that ward. Each of the 40 enumerators 
interviewed 12 households, resulting in a total of 480 households, or 33 percent more 
than the estimated number of households (360). Each enumerator interviewed four 
households with a low socioeconomic status, four households with a medium socio-
economic status and four households with a high socioeconomic status. The households 
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were identified with help from ward executive officers and street leaders, who made 
a list of households with a similar socioeconomic status. A simple random procedure 
was then used to select 12 households for the interviews. The leaders introduced the 
enumerators to the households. If the head or caretaker of the household refused to 
participate in the interview, or nobody was found in the selected household, another 
household was selected randomly. If the head or main caretaker of a household was not 
available, another adult of the same household was interviewed.

The interviews were conducted face-to-face in the respondents’ residences. During the 
interviews, information was collected regarding the types of outlet where respondents 
bought their foods, the factors they considered when choosing a food outlet, and their 
perceptions of food prices, the quality of foods, food outlets and the food environment 
in general. In addition, respondents were asked if they were aware of green spaces and 
their benefits. In addition to the household respondents, 83 users and 101 owners 
and operators of green spaces were interviewed to capture their perceptions and 
understanding of the availability and quality of green spaces and of their usefulness for 
environmental and human health. These interviews were conducted at the site of the 
green spaces. After each interview, the questionnaire was uploaded to the server through 
the KoBoCollect application.

For the purposes of the study, the wealth index, a composite proxy measure of a 
household’s cumulative living standard, was calculated based on the household›s 
ownership of selected assets, including refrigerators, televisions, washing machines, 
electricity, air conditioners, electric or solar fans, water heaters, internet connections, 
tables, mobile phones and cars (United Republic of Tanzania, National Bureau of 
Statistics and Ministry of Finance and Planning, 2019). The indices were then divided 
into approximately five quintiles of equal size. 

Details regarding staff, workload and involved stakeholders can be found in Annex 2.
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4.3.3. Results

External food and green environments in Dar es Salaam

Availability of food outlets and services

A total of 2 687 food outlets were mapped: 1 393 outlets in Ilala District (on average, 
48 outlets per street) and 1 294 outlets in Kinondoni District (on average, 38 outlets 
per street). The average ratio of households to food outlets was 47. Of the 2 687 food 
outlets mapped, 42.6 percent were located in urban areas, while 57.4 percent were located 
in peri-urban areas. Retail shops were the dominant type of food outlet (48 percent), 
followed by food vendors (20 percent). Supermarkets (2  percent), open markets 
(2 percent) and markets for fresh foods (3.6 percent) were rare in all both districts (see 
Annex 2, Table A2.3). 

A total of 141 schools, from nursery to secondary schools, were mapped. Of these, 
52 percent were located in Ilala District. The food outlets found within a radius of 300 m 
from the entrance of the schools were mainly markets for fresh produce (47 percent), 
butcheries (43 percent) and ice cream vendors (34 percent). 

A total of 350 green spaces were identified (186 in Ilala District and 164 in Kinondoni 
District). More than 90 percent of these green spaces were located in peri-urban wards. 
Vegetable gardens accounted for 44 percent of all green spaces; there were few urban 
forests and urban recreational areas. Significantly more recreational green spaces (parks) 
were found in peri-urban areas than in urban areas. 

Availability and advertising of food products 

Retail shops were the main type of food outlets in Ilala (52 percent of all outlets) and 
Kinondoni (72 percent). Relatively few households bought their foodstuffs in wholesale 
shops, supermarkets or mini-supermarkets. The share of UPFs in the total offer in food 
outlets was significantly higher (47 percent) than that of minimally processed foods 
(41 percent) in all food outlets (see Figure 2). 
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The most common types of UPFs available in the food outlets that were subjected to an 
in-depth assessment (173 outlets) were cookies (offered in 85 percent of all food outlets), 
soft drinks (79.2 percent), candy (77.5 percent), energy drinks (72.8 percent) and chocolate 
(55.5 percent). The most common minimally processed foods available were refined maize 
flour (found in 90 percent of all outlets), refined wheat flour (80 percent), white rice 
(77 percent), pasta (76 percent) and whole maize flour (66 percent). Other minimally 
processed foods included beans (68 percent), fresh pasteurized milk (47 percent), fermented 
milk (46 percent), non-leafy vegetables (carrots, tomatoes, pumpkin, cucumber, beetroots) 
(11.6 percent) and fruits, including squeezed, chilled and frozen fruits (9 percent). 

Figure 2. Proportion of different types of food products in the offer of food outlets subjected to an  
in-depth assessment, Dar es Salaam

Note: the analysis included 1 900 UPF items, 148 processed food items, 323 processed culinary ingredients and 1 643 
minimally or unprocessed food items. A total of 173 outlets were subjected to an in-depth assessment. 

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

The most commonly used marketing strategies across the sample of 48 assessed food 
outlets were posters with brand names (found in 62.5 percent of all outlets), followed 
by special exhibitions on shelves (23.4 percent) and flyers with price reductions at the 
entrance of stores (20.3 percent). The strategies used outside stores included posters 
with brands (found outside 37.1 percent of all outlets), followed by special exhibitions 
(34.5 percent) and promotional information on packages (28.3 percent).
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Food environments around schools

A total 141 schools were mapped during the survey, of which 51.8 percent were located 
in Ilala District and 48.2 percent in Kinondoni District. About 38 percent of all schools 
were day-care or nursery schools, 38 percent primary schools and 17.3 percent secondary 
schools. About 88 percent of the schools were day schools, while 11 percent were mixed 
schools (i.e. day and boarding). 

On average, there were about three food outlets situated around each school, regardless 
of whether the school was in an urban or peri-urban area. The types of food outlets 
most commonly found within a radius of 300 m around schools were markets for fresh 
produce (47.2 percent), butcheries (43.2 percent) and ice cream shops (34.4 percent); 
only 7 percent were milk kiosks. There were no supermarkets, and few mini-supermarkets 
or wholesale shops in the vicinity of schools. 

Carbonated drinks and processed juices were available in 62 and 56 percent of outlets 
near schools, respectively. The foods found most often near schools included cakes 
(offered in 98 percent of outlets), candy (75 percent), sweetened ice lollies (65 percent) 
and ice cream (64 percent). The most common cereal foods near schools were wheat buns 
(69 percent). Dairy products offered for sale near schools included coloured sweetened 
milk (67 percent), followed by yoghurt or fermented milk (50 percent). Fresh fruits were 
sold by 70 percent of the outlets near schools in Ilala, and 93.6 percent in Kinondoni; 
they were thereby more common than squeezed, chilled, frozen or dried fruits. 

Fresh leafy vegetables (78.6 percent of all outlets near schools) were sold more often 
than non-leafy vegetables (21.4 percent). Fresh fruit or vegetable juices were sold in both 
Kinondoni (100 percent) and Ilala (95.2 percent). Coconut juice was sold only in Ilala 
District (9.5 percent of all outlets near schools). Marketing strategies (such as advertising 
on posters) were used by 69 percent of all food outlets around schools.

Mapping access to healthy and unhealthy foods in Ilala 

Figure 3 below represents an urban ward in Ilala District. The map indicates all the 
food outlets and schools that were mapped in the ward. Figure A2.1 in Annex 2 
represents a peri-urban ward in Ilala District. The map indicates all food outlets and 
schools that were mapped in the ward. 
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Figure 3. Map of food outlets and schools in the Ilala ward, Ilala District

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Personal food and green environments

Complete data sets were obtained for a total 473 households (234 in Ilala and 239 
in Kinondoni). For seven households, data were incomplete and not included in the 
analysis. Sixty-two percent of all respondents were female and 38 percent were male. 
Respondents were almost equally distributed according to socioeconomic status: low 
(35 percent), medium (36 percent) and high (29 percent). Primary education and 
secondary education were the highest education levels attained by 39 and 31 percent 
of household heads, respectively.

Cereal-based products (bread, buns, pancakes, breakfast cereals, etc.) were consumed on 
a daily basis by 54 percent of the households, and sweets and confectionery by 30 percent 
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of the households. Other UPF were less commonly consumed on a daily basis. Vegetables 
were consumed on a daily basis by 58 percent of the households. Legumes and fruits were 
consumed several times per week by 42 and 33 percent of all households, respectively, 
and on a daily basis by 12 and 36 percent of all households, respectively. Seventy-two 
percent of households purchased cereal-based foods in retail shops. Other UPFs such as 
sweets and confectionary, sugary drinks and dairy products were bought in retail shops by  
80, 83 and 62 percent of households, respectively. Open markets were important 
outlets for vegetables (with 92 percent of households sourcing vegetables there), fruits 
(89 percent), whole cereals (71 percent) and legumes (58 percent). Seventy-nine percent 
of households obtained their fish at fish markets.

Table 6 presents the main results of the survey on perceptions (regarding personal food 
and green environments) and the main linkages with residents’ external environments.

Discussion

Food processing helps ensure a safe, diverse, abundant and accessible food supply, especially 
for urban city dwellers. Various types of processing can increase the shelf life of foods 
(canning, smoking, pasteurization, freezing, milling, drying, etc.) (Floros et al., 2010). UPFs 
and minimally processed foods were available in all food outlets analysed in the study, 
including those located near schools. The food vendors who operate near schools were 
well aware of the students’ preference for sweet snacks such candy, biscuits, chocolates, 
buns, ice cream and cake. By offering these products, they incite students to buy their 
products every day.

The presence of UPFs across all food outlets was greater than that of minimally 
processed foods. This was also true for retail shops, where most people, especially from 
low- and middle-income classes, buy their food. As food outlets of all types stock UPFs, 
consumers are highly exposed to these foods, with potentially significant implications 
for the nutritional status of urban dwellers. An increasing trend towards overweight 
and obesity, diet-related NCDs and associated comorbidities can already be noticed in 
Dar es Salaam and other cities in the United Republic of Tanzania. Food availability is 
influenced by effective demand, and increasing incomes drive the demand for processed 
foods (and meat). 



Assessment of retail food environments and green spaces for healthy cities50 Assessment of retail food environments and green spaces for healthy cities50

Table 6. Survey results regarding personal and external environments, Dar es Salaam

Personal environments Objective environments

Frequented outlets

Markets for fresh produce were the most frequently accessed 
food outlets (visited by 84 percent of respondents), followed 
by retail shops (81 percent of respondents). Butcheries were 
visited by 49 percent of respondents. Food vendors, and open 
markets with grains, were not popular food outlets. A high 
proportion of households in the higher wealth categories mainly 
used supermarkets, mini-supermarkets and wholesale shops to 
purchase food items. They also accessed milk kiosks, food vendors 
and restaurants more often than households from other wealth 
categories. Open markets with grain staples and bakeries were 
often accessed by households in the lower wealth categories. Most 
of the respondents (77 percent) visited food outlets on foot.

Retail shops made up the highest 
proportion (53 percent) of all food 
outlets mapped, followed by food 
vendors (13 percent). The numbers 
of open markets (2 percent), 
supermarkets (1 percent) and 
markets for fresh foods (1 percent) 
were limited.

Choice of outlets

Factors that influenced the choice of outlet included price 
(mentioned by 64 percent of respondents), convenience 
(62 percent), the quality of foods (51 percent), the distance 
to the outlet (41 percent) and the types of foods available 
(34 percent). Households with the highest socioeconomic 
status were mostly influenced by brand (39.5 percent), 
safety (33.8 percent), taste preference (30.6 percent), types 
of foods sold (26.9 percent) and the quality of the foods 
(30.5 percent). Households with a lower or the lowest  
socioeconomic status were influenced mostly by distance 
(23.6 and 21.8 percent, respectively) and convenience  
(20.7 and 22.6 percent, respectively).

Retail shops made up the highest 
proportion (53 percent) of all food 
outlets mapped. UPFs make up 
73 percent of all foods offered 
across all food outlets, while 
minimally processed foods make up 
27 percent of the total food offer. 

Food advertising

About 68 percent of respondents indicated that they often buy 
food items located near the register and at eye level on the shelves 
(62 percent). Only 35 percent of the respondents agreed with 
the statement that unhealthy foods are usually located at the 
end of the isle. Nearly 40 percent of respondents disagreed with 
the statement that there were a lot of signs and displays that 
encourage consumers to purchase unhealthy foods in the food 
outlets or neighbourhood.

Across the 48 assessed food outlets, 
the most common marketing 
strategies used were posters 
with brand names (found in 
62.5 percent of all outlets), followed 
by special exhibitions on shelves 
(23.4 percent) and flyers with 
price reductions at the entrance 
of stores (20.3 percent). The 
strategies used most often outside 
stores included posters with brand 
names (37.1 percent), followed by 
special exhibitions (34.5 percent) 
and promotional information on 
packages (28.3 percent).

Continues on the next page ➔
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Personal environments Objective environments

Fruits and vegetables

Fruits and vegetables were mainly purchased at open markets 
(80 and 72 percent, respectively) and kiosks or stalls (70 and 
72 percent, respectively). About 75 percent of respondents 
indicated that it is easy to buy fresh fruits and vegetables in their 
neighbourhood and that the fruits and vegetables are of high 
quality (53 percent of respondents) and that the offer is varied 
(47 percent). Most respondents thought that fruits (86 percent of 
respondents) and vegetables (92 percent of respondents) are not 
expensive. About 39 percent of respondents in the lower wealth 
category, and 6 percent in the highest category, indicated that 
fruits are very expensive.

The numbers of open markets 
(2 percent), supermarkets 
(1 percent) and markets for fresh 
foods (1 percent) were limited. 
Non-leafy vegetables (carrots, 
tomatoes, pumpkins, cucumbers, 
beetroots) were available in 
11 percent of all outlets, while 
fruits (including squeezed, chilled 
and frozen fruits) were offered in 
10 percent of all outlets.

Green spaces

Almost 47 percent of all respondents reported that they had never 
visited a green space. The green spaces that were visited most 
often are vegetable gardens (visited by 43 percent of respondents) 
and green spaces located along roads (32 percent). Some of 
the barriers to accessing green spaces included limited time, 
distance and safety concerns. About 43 percent of the users of 
green spaces indicated that they have visited recreational parks, 
33 percent vegetable gardens and 11 percent urban forests. The 
reasons for visiting green spaces included recreation/relaxation 
(46 percent), accessing a cleaner environment (25 percent), 
walking (24 percent), socializing (16 percent), meditation and 
reflection (12 percent) and leisure sport (less than 10 percent). 
Thirteen percent of respondents visited green spaces (especially 
vegetable gardens) to buy vegetables. Respondents’ perceived 
benefits of green spaces included heat reduction (62 percent), 
improved aesthetics (57 percent) and increased real estate value 
(39 percent). About half of respondents indicated that the green 
spaces available in their areas are not enough and of poor quality. 
Sixty-nine percent of respondents reported that they were willing 
to participate in efforts to make green spaces better by engaging 
in maintenance work. Fifty-two percent of respondents stated that 
they would use green spaces more often in the future,  
if various constraints are resolved.

It was observed that respondents 
in Ilala District (60.3 percent) 
had more accessibility to green 
spaces than those from Kinondoni 
(46.9 percent) district. Similarly, 
accessibility to the green spaces 
increased significantly with 
the increase in wealth index 
(p = 0.0001). Respondents in 
the higher (57.7 percent) and 
the highest (80 percent) wealth 
quintiles had more accessibility to 
green spaces than respondents in 
the lowest (33 percent)  
wealth quintile.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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In Dar es Salaam, the demand for ready-to-eat and convenience foods is increasing 
notably, regardless of the socioeconomic status of consumers. This is mainly due to 
the fact that more and more women are engaged in formal and informal employment, 
and thus face more time pressure. This trend has also been reported in other African 
countries. A study conducted in Ghana and South Africa found that the penetration 
of UPFs (such as sweetened beverages and commercial bread) was increasing, even in 
rural food outlets (Kroll et al., 2019). Commercially, the most attractive markets for 
ultra-processed food and drink products are no longer the fully industrialized high-
income countries of the Global North; they are now the low- and middle-income 
countries of the Global South (Africa, Asia and Latin America) (Pan American Health 
Organization, 2015).

Even though there were few outlets that mostly sell fruits and vegetables, these outlets 
were perceived as easily accessible by respondents. Fruits and vegetables were sold 
by a limited number of outlets, due to their quick perishability. Many outlets do not 
have the necessary storage facilities and stock just enough fruits and vegetables to 
meet their customers’ daily needs. Fruits and vegetables were also found to be sold by 
mobile vendors. Most of the households located in the outskirts of the city had backyard 
home gardens, where they cultivate fruits and vegetables for their daily use. 

For households with a lower socioeconomic status, proximity and time were more 
important considerations than price when buying food. However, 40  percent of 
respondents with a low socioeconomic status considered price as an important 
consideration when buying fruits and vegetables. Most respondents in this category 
purchased foods on a daily basis, from the income they earn every day. These respondents 
lack storage facilities such as fridges or freezers to store highly perishable foods, due 
to their low disposable income. This factor could also explain households’ tendency to 
buy processed foods and UPFs rather than minimally or unprocessed foods, and the 
limited supply of minimally and unprocessed foods in retail shops. Epidemiologic data 
suggest that diet quality follows a socioeconomic gradient: higher-quality diets are 
associated with greater affluence, while energy-dense but nutrient-deficient diets are 
mostly consumed by persons with a lower socioeconomic status and limited economic 
means (Darmon and Drewnowski, 2008).
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The mapping of the green spaces revealed that large areas of green spaces are mostly 
located in peri-urban areas. The green spaces in urban areas are relatively small, consisting 
mostly of vegetable gardens, flower or tree nurseries; overall, the availability of these 
spaces is limited, and they tend to be poorly managed. Recreational green spaces (parks, 
stadiums and festival sites, sports grounds, hotel gardens, beaches and other open spaces) 
account for only 0.7 percent of the total land area of Dar es Salaam. Recreational green 
spaces have been shrinking over the years, due partly to encroachment and conversion 
(Hassan and Mombo, 2017). As a result, residents in Dar es Salaam neighbourhoods 
(especially in Ilala, Jangwani and Msasani) have limited access to green spaces. Heat 
reduction and improved aesthetics were the main benefits of green spaces perceived by 
residents, while green space users mainly thought that green spaces provide a cleaner 
environment. A small proportion of green space users and household respondents 
visited green spaces for leisure and relaxation. These visits may be partly driven by 
a desire to improve their health by reducing stress and improving social interaction 
(Balfour and Allen, 2014; Kabisch, 2019). Some households visited green spaces to buy 
vegetables. Households with a high socioeconomic status were found to visit green spaces 
much more frequently than households with a low socioeconomic status. However, 
distance and time shortage were viewed as a hindrance to accessing green spaces by 
respondents with a low socioeconomic status. A possible reason is that travelling to 
distant green spaces may be costly. In addition, people with a low socioeconomic status 
commonly allocate less time to leisure activities than those with a high socioeconomic 
status. Overall, respondents were not satisfied with the quality and quantity of green 
spaces available in their respective areas. 

Household respondents and users of green spaces were of the opinion that there is a need 
to involve the community in the design, maintenance and cleaning of green spaces within 
the city. This would ensure that the community feels a sense of ownerships and takes care 
of the green spaces. The survey found that the availability, distribution and accessibility 
of green spaces varied between the two districts, as well as between respondents’ wealth 
categories and the location of their residences (urban vs peri-urban). Therefore, it is 
important to ensure that green spaces are of good quality, distributed evenly within the 
city and accessible to all residents within a reasonable distance from their homes. 
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4.3.4. Policy implications

Based on the results of the mapping of food and green environments and the survey into 
related perceptions in Dar es Salaam, Table 7 proposes a selection of actions that can 
be further discussed and fine-tuned with local or national stakeholders in the United 
Republic of Tanzania. 

Further work

yy Even though this study was conducted in only two districts in Dar es Salaam, a 
great amount of data was generated. These data offer opportunities for further 
in-depth analysis, such as comparing objective and perceived food environments 
for the households interviewed, or assessing associations between objective food 
environments (proximity to and density of stores) and food consumption frequencies. 

yy It is important to discuss and fine-tune the recommendations resulting from this 
work with local and national stakeholders, and assess their readiness to implement 
those recommendations.

yy Communicating the results back to the community is also important. 
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Table 7. Proposed actions for food and green environments

Food environment

Front-of-pack 
labelling

Local authorities should legally require food processors, importers and food outlet operators to 
put information on all processed foods (front-of-pack labelling).

Retail: 
food shops

The distributors of soft drinks usually provide refrigerators to food outlets that sell their 
products. Under a private-public partnership, these companies could be convinced to allow their 
refrigerators to be used to keep perishable fruits and vegetables at food outlets, too.

Local authorities should teach food outlet operators how to avoid contamination and waste 
through workshops, seminars or videoclips.

Local authorities should increase the number of food outlets that sell fruits and vegetables, for 
example through incentive packages that entice food outlet operators to offer fruits and vegetables.

Retail: 
food markets

Local authorities should invest more in the infrastructure of open markets (e.g. cold rooms to 
store perishable foods) to increase residents’ access to diverse foods.

Fiscal policies

Local authorities should encourage food outlet operators to stock fruits and vegetables with a 
longer shelf life (such as oranges, lemons, tomatoes or cabbages), as well as minimally processed 
foods. This can be done by providing tax reliefs (e.g. reducing the municipal charges imposed upon 
food outlets), in collaboration with national revenue authorities and municipal councils. 

Green environment

Tree planting
Local authorities should promote tree planting campaigns (involving schools and private actors) 
to improve green spaces. Involving schools provides a learning opportunity for students and 
makes efforts more sustainable.

Maintenance 
of green 
spaces

Local authorities should involve community members in the planning, development and 
maintenance of green spaces to ensure ownership and utilization.

Municipalities should ensure that laws and regulations regarding the preservation of green areas 
are respected at all levels (including the household level).

Access to 
green spaces

Adequate green spaces of good quality should be provided close to residential areas. These spaces 
should be accessible to all population groups, especially those with a low economic profile.

Plans to expand the city into new areas should foresee well-planned open places, green areas 
and children’s playgrounds. Strong laws are required to protect these spaces from encroachment 
or conversion to other uses.

The municipal authorities of Dar es Salaam should develop a plan and allocate funds to design 
and construct green spaces (such as forested areas) where urban dwellers can engage in 
activities such as physical exercise, meditation and yoga to improve their physical well-being 
and manage their weight. This should be done in collaboration with the Forestry and Beekeeping 
Division of the Ministry of Natural Resources and Tourism.

Governance

Stakeholders and actors should be identified and their needs, skills, knowledge, limitations and 
opportunities for participating in the development of green spaces in urban areas should  
be assessed. 

Stakeholders and actors should be empowered to take up their responsibilities related to the 
development of urban green spaces.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy Cities 
(January–December 2019).
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4.4. Case study: Lima

4.4.1. Context

Lima has 8.8 million inhabitants, or 31 percent of Peru’s total population, making it the 
largest city in the country. The city grew exponentially from the 50s to the 90s, and now 
forms an extensive city. The growth rate of the population of Lima has slowed down 
over the past two decades: the city’s population grew by an average 2.7 percent annually 
in the intercensal period from 1981 to 1993, by 2 percent from 1993 to 2007 and by 
1.2 percent from 2007 to 2017 (Peru, National Institute of Statistics and Information, 
2018). Overweight and obesity have become the prevalent forms of malnutrition today in 
Lima, with 19 percent of adults suffering from obesity alone. Most overweight adults are 
found in urban areas and belong prevalently to the middle classes ( Jiwani et al., 2019).

The FEG project in Lima built on a number of activities carried out previously under 
the NADHALI project, such as the creation of a food systems council (or food systems 
multi-stakeholder platform) and the deployment of the Rapid Urban Food System 
Appraisal Tool (RUFSAT). The tasks of the food systems council are to unify the 
initiatives regarding food and nutritional security of the municipality of Lima and 
of the 42 district municipalities of Lima, and to coordinate actions with the central 
Government, public and private associations, universities, civil society organizations, etc. 
In 2013, the Congress of the Republic of Peru adopted Ley N° 30021. Ley de promoción de 
la alimentación saludable para niños, niñas y adolescentes (Law No. 300213. Law to promote 
healthy eating among children and adolescents). The aim of this law is to encourage 
children and adolescents to adopt healthy eating habits through education and actions 
related to the food environment, such as the regulation of food advertisements, school 
kiosks and school meals. The activities under the FEG project in Lima were developed 
within the context of this law. 

Due to budget limitations, the work in Lima was limited to adapting existing and 
relevant INFORMAS protocols and validating the adapted tools; a full assessment, 
such as those carried out in the other two cities of the FEG project, was not conducted. 
Four protocols were developed: one for supermarkets, one for bodegas (small convenience 
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shops), one for green areas and parks, and one for schools. Due to a lack of funding and 
time, only the first three protocols, and their related tools, were tested and validated.  

4.4.2. Methods

With respect to food environments, only supermarkets and bodegas were analysed. 
Five pilot supermarket chains were selected for in-store assessments of outlets located 
in districts belonging to different socioeconomic strata, as defined by the latest 
national household census (see Figure A3.1 in Annex 3). However, in the cases of 
supermarket chains Wong and Vivanda, it was not possible to locate supermarkets 
in districts belonging to the lower-middle and lower socioeconomic strata. Therefore, 
for these chains, information was collected in only one supermarket, located in a 
district belonging to the high or middle-high stratum (see Table A3.1 in Annex 3). 
Enumerators collected data regarding the percentage of UPFs present in three highly 
visible areas of the supermarkets: checkout counters, end cap displays and island 
displays. Pictures were taken of these three areas, including the floor, to calculate their 
shelf space (see Figure 4 for an illustration of the calculation methodology, whereby a 
floor tile is used as a size reference). The pictures were then used to count the number 
of UPFs, based on a predefined classification list. 

Figure 4. Picture used to calculate the shelf space of an end cap display in a supermarket in Lima
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Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities  (January–December 2019).
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In the case of bodegas, a different approach was used. The tool used for in-store 
assessments was tested and validated, and the density of food outlets was measured 
in randomly selected areas of two districts: a medium/high- to high-income district  
(San Borja) and a low to low/medium-income district (Independencia). Ten bodegas 
were counted in San Borja, and 101 in Independencia (out of which 91 were evaluated). 
All bodegas were visited separately by two enumerators, who estimated the percentage of 
UPFs in the shops through observation. A paired t-test was then carried out to ensure 
that there were no statistically significant differences between the two observations.

As far as the green component is concerned, the aim of the study was to determine the 
ecosystem services contributing to citizens’ health and well-being provided by selected 
parks and green areas at the district level. The green areas included in the study were 
selected according to the following criteria: 

i. the sample should include areas located in medium/high and high socioeconomic districts, 
and low and low/medium socioeconomic districts; 

ii. the sample should include green areas classified as recreational areas in the urban zoning 
of the selected district; 

iii. the sample should include green areas and natural spaces with the capacity to provide 
services for health and healthy lifestyles; and

iv. the sample should include green areas of different sizes (between 2 000 and 6 000 m2, and 
larger than 10 000 m2). 

The two districts selected for inclusion in the study were Independencia (low to 
low/medium socioeconomic level) and Santiago de Surco (medium/high to high  
socioeconomic level). Five parks were selected in Independencia, and two in Santiago 
de Surco (see Figure A3.2, Table A3.2 and Table A3.3 in Annex 3 for an overview and 
map of all parks in these districts).

The methodology used for the assessment resulted from the adaptation and integration 
of the protocol proposed by FAO and of CICES V5.1 (Common International 
Classification of Ecosystem Services). Each green area was assessed in terms of its area, 
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location, conservation status, and the provision of cultural and provisioning ecosystem 
services (as per CICES V5.1). Provisioning services include cultivated plants, wild 
plants and aquaculture products for nutrition, while cultural services include benefits 
such as mental and physical health; aesthetic appreciation (e.g. of the landscape); social 
interaction; leisure and recreation; education; and scientific output (see Table A3.4 in 
Annex 3). A composite index taking into consideration 11 indicators was elaborated to 
assess the ecosystem services provided by each of the green areas. 

Once the services provided by each area were assessed, the evaluators assessed the quality 
of those services based on the indicators illustrated in Table A3.4 (Annex 3). A Likert 
scale (ranging from 0 as the minimum value to 5 as the maximum value) was used to 
evaluate the services provided. For all indicators, researchers used both deskwork and 
field validation to determine the final rating. Deskwork was conducted using Facebook, 
Google Maps and YouTube as sources of information. The fieldwork was conducted to 
confirm the results of the deskwork. No survey was conducted to assess the attitudes and 
perceptions of users or local communities regarding the green spaces. 

4.4.3. Results 

The objective of the work in Lima was to validate tools to assess food and green 
environments. Due to the small sample size of the pilot cases (except for the bodegas in 
Independencia), it is impossible to draw statistically significant results. Nevertheless, 
this section presents the results of the testing exercise, as it illustrates tendencies in the 
pilot case study. 

Table 8 and Table 9 show that the presence of UPFs is high in bodegas and in highly 
visible areas in supermarkets. 
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Table 8. Proportion of UPFs displayed in highly visible areas of supermarkets, by district, as a 
percentage of all foodstuffs displayed

Supermarkets Total area (m2)
% of UPFs in 

end cap 
displays

% of UPF in 
island displays

% of UPF 
in checkout 

counters

Wong, Surco 48.06 56% 54% 88%

Plaza Vea, Surco 30.67 39% 85% 96%

Vivanda, Miraflores 47.14 50% 96% 97%

Metro, Miraflores 57.24 59% 58% 88%

Tottus, San Borja 96.32 24% 50% 98%

Plaza Vea, Villa María de Trionfo 32.24 34% 84% 97%

Metro, San Juan de Miraflores 34.42 38% 53% 95%

Tottus, San Juan de Miraflores 60.17 35% 70% 94%

Average (standard deviation)  42% (12%) 69% (18%) 94% (4%)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

The proportion of UPFs sold in highly visible areas of supermarkets (Table 9 and 
Table A3.7 in Annex 3) or in bodegas (Table 2) does not differ significantly between 
different socioeconomic areas. 

Table 9. Proportion of UPFs displayed in bodegas by district, as a percentage of all foodstuffs displayed

District Socioeconomic level Total number of 
bodegas surveyed

Average % of UPFs 
in-store (standard 

deviation)

Independencia Low to low/middle 91 74% (10%)

San Borja High to middle/high 10 72% (8%)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

With respect to green areas, not all parks analysed provided the same amount of 
ecosystem and social services. Table A3.8 (Annex 3) summarizes the number of services 
that each of the seven analysed parks provided to its citizens. The service that all parks 
were able to provide is the aesthetic or landscape service, while none of the parks were 
able to provide plants or animal products for nutrition and scientific services. Most parks 
(four or more) could provide the following services: spiritual and religious experiences, 
a sense of belonging to a place or of identity, social interactions and physical and mental 
health benefits. The services that received the highest ranking on the Likert scale are 
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those of leisure, recreation and ecotourism, followed by social interactions, a sense of 
belonging to a place or of identity, and aesthetic or landscape services. 

The protocol developed for this project can be used as a methodology for preliminary 
assessments of the ecosystem services that urban green spaces can potentially provide 
to local communities. In addition, it can help identify needs for possible interventions. 
However, evaluating the effective contribution that these areas provide towards improved 
human health and well-being requires a more comprehensive assessment. Factors such 
as limited accessibility, a perceived lack of security, and discrepancies between services 
provided and local communities’ needs and preferences in terms of the use and design of 
public green spaces can prevent people from using green areas and benefiting from the 
services they can provide. For instance, the green area of Alameda los Incas was found 
to have a higher number of users than the Plaza de Armas de Independencia, although 
the former is smaller and has less facilities for social interaction (such as benches) than 
the latter. This might be due to the fact that Plaza de Armas de Independencia is located 
between two high-traffic roads, which disincentives its use, as well as to the design of 
the area, which does not respond to the needs of the local community. This example 
illustrates that the lack of interviews with the local community hinders the interpretation 
of the results, and thus makes it difficult to formulate recommendations to improve 
the contribution of green spaces to health and well-being. The perceptions of local 
communities and users of green spaces may be assessed in a possible second phase of the 
project (as proposed in FAO’s protocol and done in the other two cities of the project). 
Should a second phase of the project be implemented, it would be also opportune to 
refine the methodology for the application of CICES V5.1 (and its related indicators) 
to evaluate the services provided by green areas.

4.5. Final reflections on the results of the three 
case studies

Several methodological and substantive reflections can be drawn from the three  
case studies. In Tunisia and the United Republic of Tanzania, both quantitative and 
qualitative data were collected, and both external and personal food environments and 
green areas were assessed. Data were collected in supermarkets and smaller retail outlets, 
which provided an insight into the food retail environment in a small sample of urban 
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settings in low - and middle-income countries. The combined assessment of both food 
retail environments and green spaces in these case studies is novel, as these environments 
are generally researched separately. In some of the case studies, new methodologies were 
used, for example to rate the healthiness of fast-food and take-away meals in Tunis. 
These new methodologies could be added to the existing repository of protocols, as 
they may be useful in other LMIC settings. As outlined in Section 5, protocols such 
as those of INFORMAS are useful in the context of LMICs as they can be adapted 
to local needs (e.g. to consider different types of formal and informal food outlets) 
and feasibility (e.g. using the NOVA classification for either foods or food groups, or 
purposive, representative or comprehensive sampling).

Regarding the link between food RFEs and diets, two important findings from 
the studies stand out. Both findings concern the community food environment 
and add to the body of knowledge so far collected mainly in HICs. The first finding 
is that small neighbourhood food shops (grocery stores in Tunis, food retail shops in  
Dar es Salaam and bodegas in Lima) are important for household food security, in particular for  
low- to middle-income households. This is clear from the data on the number and spatial 
disposition of these types of shops in all three cities. The second finding emerges from the 
household surveys and concerns the importance of proximity in shaping consumer food 
purchasing practices – in the case of Dar es Salaam and Tunis, proximity does so more 
than price. Both findings have important policy implications as they point to the need 
to ensure an adequate balance (or mix) of retail outlets in urban centres to ensure access 
to healthy foods, especially in low- and middle-income neighbourhoods. In other words, 
small neighbourhood shops are important for vulnerable populations; however, with the 
steep rise in the number of supermarkets, they risk being severely curtailed. At the same 
time, the case studies show that consumers are disproportionately exposed to UPFs in 
small neighbourhood shops. The policy implication of this finding is that these shops 
must be incentivized to stock greater amounts of fresh and minimally processed foods, 
for example by providing tax reliefs on the sales of these products or establishing public–
private partnerships for the procurement of fridges (as has been done in a number of cities). 

Regarding green spaces, the aim of the project was to assess the awareness of local 
communities of the role that urban greening can play in improving their quality of life, 
and to identify barriers to the recreational use of urban green spaces. The interviews 
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confirm that local communities are aware of the benefits of green spaces, from air 
purification to heat reduction, opportunities for socializing and increases in the value of 
real estate. In Tunis, for instance, green spaces are valued as areas to visit with family and 
friends, for entertaining children, walking and contemplation; in Dar es Salaam, green 
spaces are associated with opportunities for recreation, relaxing, walking and spending 
time in a cleaner environment. Nevertheless, the percentage of residents that never access 
green spaces is very high in both cities, reaching 81 percent in the study area in Tunis 
and 43 percent in the study area in Dar es Salaam. The interviews show that poor levels 
of maintenance and a perceived lack of safety due to poor management are the main 
factors that limit the accessibility of parks and green areas in the two cities. Distance 
from home was another limiting factor, particularly in the poorest neighbourhoods. The 
mapping exercise shows that the availability and accessibility of green spaces increases 
significantly with an increase in the wealth index, with the poorest neighbourhoods 
being less well served in terms of green areas. These findings have relevant policy 
implications. Indeed, they point to the need to ensure that green spaces are distributed 
evenly within the city, served by public transportation, located close to residential areas 
and accessible to all community members within a reasonable distance from their 
homes. This is especially important for poorer residents, who have less options to reach 
more distant green areas. However, better distribution and accessibility might not be 
enough to incentivize residents to visit green spaces more regularly. Good maintenance 
of green areas, increased safety through adequate management and an improved quality 
of user facilities are essential to encourage people to make regular use of green spaces, 
with improved benefits for their health and well-being. Municipalities must actively 
involve community members in decision-making processes regarding the planning, 
design and management of urban green spaces (the interviews revealed that residents 
are willing to engage in the maintenance of green areas). Engaging residents not only 
increases local communities’ sense of ownership, but is also the most effective strategy 
to ensure the long-term maintenance of green spaces. Another critical element is the 
formulation and enforcement of laws and regulations regarding the preservation of green 
areas. The protocol developed in Lima can be used as a methodology for preliminary 
assessments of the ecosystem services that urban green spaces can potentially provide 
to local communities. In addition, it can help identify needs for possible interventions. 
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5.1. General recommendations

The guidelines in this section outline key steps to follow and considerations to make 
when assessing food environments and green spaces in cities. Table 10 indicates the 
steps that were undertaken in each of the case studies (Tunis, Dar es Salaam and Lima). 
It is recommended to engage with local stakeholders throughout the entire process to 
ensure that the work is relevant to the context and results are disseminated optimally, 
to maximize the impact of efforts. Additional work with stakeholders can be conducted 
afterwards to extract and refine recommendations from the study. 

5.2. Preparation of the study

Selection of area(s) of study

Ideally, the whole area of a city should be mapped. Due to time and financial constraints, 
a sample of neighbourhoods is usually selected, to then extrapolate the results to 
the entire city. Given the correlation between unhealthy diets and socioeconomic 
variables, it is recommended to purposively stratify sample neighbourhoods based on  
socioeconomic variables, as was done in Tunis and Lima. Other criteria for the selection 
of neighbourhoods could be outlet concentration and location (urban/peri-urban), as 

5. General guidelines for the 
assessment of food and 
green environments in cities
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Table 10. Steps in the assessments of food and green environments in each city

Tunis
Dar es 
Salaam

Lima

Preparation

Selection of area(s) 
of study

Sampling neighbourhoods 
based on socioeconomic 
variables

x x

Analysis of outlet 
concentration and location

x

Consultation with local 
stakeholders

x x x

Feasibility (time and budget 
available)

x x x

Identification of 
key personnel and 
stakeholders

x x x

Selection of 
relevant indicators

x x x

Sampling of food 
outlets and green 
spaces

Purposive sample x

Representative sample

Comprehensive sample x x

Sampling 
of households

Based on socioeconomic 
status indicators

x x

Vortex line sampling x

Local-level mediation x

Selection of tools 
and methodologies

Open access mobile data 
entry app

x x

GPS/GIS x x x

Selection of food 
classification and 
nutrient profiling 
systems

WHO region-specific 
nutrient profile model(s)

x

NOVA classification x x x

Local classification systems 
(additional)

x

Ethical committee x x

Continues on the next page ➔
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Data collection

Pilot testing x x x

Indicators on 
community retail 
food environments

x x x

Indicators on 
consumer retail 
food environments

x x x

Food advertising x x x

Green spaces x x x

Consumers’/
residents’ 
perceptions on 
food and green 
environments

x x

Data analysis

Visual maps x x x

Distribution of 
selected indicators

x x x

Linkages 
between personal 
and external 
environments at an 
aggregated level

x x

Linkages 
between personal 
and external 
environments at an 
individual level

Linkages between 
food environments 
and diets/health

Dissemination

Report x x x

Meeting with local 
stakeholders

x x x

Follow-up work 
with local 
stakeholders 
to refine 
recommendations

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Tunis
Dar es 
Salaam

Lima
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was done in Dar es Salaam. In other studies, a rural counterpart, comparable in terms of 
sociodemographic characteristics, is matched to the primary urban site, thus allowing for 
urban–rural comparisons. This was done in studies in Uganda and South Africa, where 
an urban counterpart was matched to a rural area in Uganda, and a rural counterpart 
was matched to an urban township in South Africa (Spires et al., 2020).

Local stakeholders should be consulted to identify the most suitable neighbourhoods (as 
was done in the three cities in this project). In Dar es Salaam, for example, the districts 
were chosen in consultation with municipal council officials. Other aspects to consider 
when choosing neighbourhoods are time and financial resources. In Tunis, for example, 
only one neighbourhood, with a mixed population belonging to different socioeconomic 
groups, was chosen to save time and money. 

Identification of key personnel and stakeholders

The discussion of the case studies in this report provides some insights as to the personnel 
that is needed to conduct studies and the local stakeholders that should be engaged. Which 
types of personnel and stakeholders are most appropriate depends on the actual city context.

Selection of key indicators on urban food and green environments

Depending on local priorities, various indicators may be selected to measure the food 
environment, including:

yy average density of convenience stores per 10 000 people; 

yy average density of fast-food and take-away stores per 10 000 people; 

yy average number of convenience, fast-food and takeaway outlets within a radius of 
500 m around primary and/or secondary schools;

yy average number of advertisements for unhealthy foods over a certain length of roads 
leading away from the entrance of primary and/or secondary schools;

yy ratio of cumulative linear shelf length for healthy versus unhealthy foods in supermarkets;

yy proportion of unhealthy foods at checkouts and end caps in supermarkets; and

yy proportion of unhealthy food advertisements in circulars and in-store in supermarkets.

In the case of the FEG project, the last four indicators were used for all three cities.  
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Sampling of food outlets and green areas 

If there are time and funding constraints, a purposive or representative sample of food 
outlets and green spaces may be selected for a more in-depth assessment, based on 
the types of outlets and spaces present in the selected neighbourhoods. Due to the 
pilot nature of the study carried out in Lima, only two types of outlets were selected 
(supermarkets and bodegas); of these, only a small number were surveyed. Conversely, 
in Tunis and Dar es Salaam, a comprehensive survey of all food outlets and green 
areas in the selected neighbourhoods was carried out. In some LMICs, secondary data 
on food outlets are used to map retail food environments. This was recently done in 
Mexico, where researchers obtained data on retail food environments from the National 
Statistic Directory of Economic Units and then used the North American Industry 
Classification System to classify the food stores (Perez Ferrer et al., 2020). The use of 
secondary data allows for the inclusion of a larger sample of outlets; however, the data 
must be sufficiently valid and up-to-date.

To assess food and green environments around schools (or outdoor food advertising 
specifically), a buffer zone (either a Euclidean buffer or a road network buffer) around 
schools is defined based on the average time students spend walking back home or on 
other practical considerations.7 In Tunis, for example, a buffer zone of 50 metres along 
each road leading away from school gates was chosen due to time constraints, while 
in Dar es Salaam a 300 metre radius was chosen. Common walking and/or cycling 
distances are different in different contexts; therefore, this study does not recommend 
a standard buffer zone.

Sampling of households

Data on personal food environments are obtained by mapping the urban environment 
and conducting household surveys using questionnaires. For household surveys, a sample 

7 The use of Euclidian buffers refers to the use of a linear distance from the gate of the school to 
draw a circle with a certain radius. All outlets within that radius are taken into consideration. A 
road network buffer is calculated by following the roads that start at the school gate for a certain 
distance. 
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of households in the selected neighbourhoods is defined. The sample size can be determined 
by using the proportion of the population that buys from formal food outlets (as in 
Tunis). Here too, as in the selection of neighbourhoods, it is recommended to purposively 
sample households based on their socioeconomic status, whether perceived (as in the case of 
Dar es Salaam) or measured through proxies such as dwelling type (as was done in Tunis). 

Enumerators may follow different methods to collect the data:

yy Vortex line sampling method (as in Tunis): enumerators start interviewing in a 
central point of the neighbourhood, and then proceed in different directions, with 
each enumerator following a line of the vortex (see Figure 5 below).

yy Local-level mediation (as in Dar es Salaam): a list of households with similar 
socioeconomic status is drawn up by street leaders (or similar actors) and 
households to be interviewed are randomly picked from the list (see Section 3.3).  

Figure 5. Schematic representation of the course to be followed by enumerators on the ground (Tunis)

 

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Selection of tools and methodologies

The mapping of food outlets and green areas can be carried out with GIS and GPS. The 
data collected using these systems can be uploaded to an open-access mobile data entry 
app, such as KoBoToolbox, as was done in Tunis and Dar es Salaam. Some studies use 
other tools, such as the Environmental Profile of a Community’s Health (EPOCH) tool 
and methodology (Chow et al. 2010), which imply the direct observation of different 
aspects of the built environment (infrastructure and services, commercial and shopping 
areas, grocery stores and other outlets) as well as the use of a survey tool on community 
awareness, attitudes and social norms. In Tunis, data on food outlets and green spaces, 
as well as food environment perceptions, were collected using the KoboToolbox. 

Selection of food classification and nutrient profiling systems

To date, there is no common global nutrient profiling system that serves all the different 
purposes required for a survey of or study on food environments. A recent systematic 
review identified up to 80 different nutrient profile models developed or endorsed by 
governmental or intergovernmental organizations globally (Labonté et al., 2018). For 
surveys to be relevant for local policymaking, country-specific food classification systems 
should be used alongside existing international systems wherever possible.

To assess food advertising, region-specific nutrient profile models developed by the 
WHO can be used. For example, in Tunis, the nutrient profile model of the WHO 
Regional Office for Africa was used. 

All three case studies used the NOVA classification system to classify foods as 
UPFs, processed foods, processed culinary ingredients or minimally processed foods, 
according to their level of processing. Depending on the budget and feasibility, either 
foods or food groups were classified according to the NOVA system. In Tunis, not 
only the NOVA classification and the African WHO nutrient profile model were used 
to assess the healthiness of fast-food and take-away meals, but also locally developed 
classification systems.
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Ethical aspects

Once developed, the protocol for a study should be submitted to the relevant ethics 
committee or institute. In addition, the local authorities should be formally informed 
about the implementation of the survey. In Tunis, for example, the authorities of  
El Mourouj  2 were informed about the protocol through an official letter. The 
participants of a study – be they household heads or retail operators – must also be 
informed of the study. Depending on the context, oral consent may be sufficient (as in 
Tunis) or written consent may be needed (as in Dar es Salaam).

5.3. Data collection 

Pilot testing

It is recommended to pilot test tools and methodologies that have been adapted to a 
particular context. This was done in all three case studies.

Community retail food environments

To identify all food outlets in a selected area, enumerators may physically walk along 
all streets in the area and stop to geo-localize the outlets and/or take pictures of the 
shops (after having been granted permission to do so). The pictures may then be used to 
ensure that the food outlets are properly categorized based on the categorization method 
previously chosen. In some cases, and depending on the local context, enumerators may 
need to be accompanied by local officials, such as in Dar es Salaam, where enumerators 
were escorted by street officials who assisted with the geo-localization of the shops. 

To assess the school food environment i.e. identify the food outlets within a certain buffer 
zone around schools, two methods can be used: 

yy Enumerators walk along each road that leads away from the school gates and  
geo-localize the food outlets located along a certain length of these roads (method 
used in Tunis).

yy Once the community retail food environment is mapped, a circle is drawn on the 
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map, with the centre of the circle in the schools present in the selected area, and a 
radius equivalent to the predetermined buffer zone. Thus, the outlets present in the 
circle are captured (method used in Dar es Salaam).

Consumer retail food environments

Different methods can be used to collect data on the relative availability of different 
types of food items or food groups within food outlets. Some methods produce more 
detailed and precise data (such as the first three methods listed below), while others are 
less precise but quicker (such as the last two methods listed below): 

yy Enumerators walk around in the food outlet and take pictures of all the products 
present in the shop (after having been granted permission to do so). They then 
analyse the pictures and tick off a list of products (one product from each food group 
and per brand name) (method used in Tunis).

yy Enumerators walk around in the food outlet with a list of food items categorized 
based on the selected classification method (e.g. NOVA) and tick off the food items 
present in the shop (method used in the supermarkets and mini-supermarkets in 
Dar es Salaam).

yy Enumerators walk around in the food outlet and take pictures of specific, highly 
visible areas of the shop (e.g. aisle caps). They then analyse the pictures and calculate 
the shelf space made available for specific food items (e.g. UPFs) as a share of total 
shelf space or in comparison with the total shelf space for other food products 
(method used for supermarkets in Lima). 

yy Enumerators ask the shop owners whether certain food items are available in the 
shop (method used in food retail shops in Dar es Salaam).

yy Observation method: enumerators enter the shop and estimate the presence of a 
specific type of food in the shop (e.g. UPFs) through observation (method used in 
bodegas in Lima). 

There are different motivations for choosing one method over another. Time is certainly 
an important factor − the first three methods listed above are more time consuming than 
the last two. Factors related to privacy and access are other reasons. For example, some 
shop owners may be reluctant to share information on the food items on sale; in that 
case, a quick observation method or a method based on the use of photographs may 



Assessment of retail food environments and green spaces for healthy cities74

be more effective. In some settings, it may be necessary − and helpful − to ask for the 
support of local officials, who may facilitate access to the needed information. A third 
possible factor is linked to the nature of the food outlet: some food outlets predominantly 
sell UPFs due to the content of their licence (such as bodegas in Lima), so a simple 
observation method may be sufficient.  

Food advertising

Enumerators take pictures of all food product advertisements within and outside shops, 
such as posters and banners, but also flyers. Similarly, when enumerators map the 
food outlets within school zones, they can also map the outdoor food advertisements 
encountered.

Green spaces

First, green areas may be roughly identified using a spatial tool such as Google Maps. 
It is highly recommended to then confirm the validity of these data by carrying out 
transect walks in the selected areas. These walks also allow for the categorization of the 
green spaces and for a first assessment of their quality, as was done in the three cities in 
the project. 

Perceptions of the food and green environments and consumer 
preferences (personal food environment)

The best method to collect data on perceptions and preferences is through a 
questionnaire. Questionnaires may be structured, to collect quantitative data only, or 
semi-structured, to collect quali−quantitative data, depending on the objective of the 
survey. Face-to-face interviews are conducted at the respondent’s residence after the 
interviewees give their consent to be interviewed. Questionnaires aimed at collecting 
household data should contain closed or semi-closed questions on the food procurement 
strategies of households, including on the types of food bought in different types of 
outlets, the frequency of purchase and aspects related to mobility. On green areas, 
questions should focus on people’s perceptions and experiences of the availability and 
quality of green spaces. 
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5.4. Data analysis

Data should be presented in several ways to enhance the impact of the findings:

yy Visual maps of food outlets (indicating their type) and green spaces (indicating the 
quality of their services) allow for the identification of areas with a higher density 
of unhealthy food outlets with insufficient access to healthy food options, and can 
demonstrate how this links to socioeconomic deprivation.

yy Indicators can be calculated for a city as a whole, for selected neighbourhoods or for 
areas with different socioeconomic levels.

yy The results of assessments of objective (built) environments can be linked to the 
results on perceived environments to gain more insight into how residents experience 
the surrounding food and green environments and what barriers and/or incentives 
there are to healthy eating or active living. This can be done at an aggregated level, 
such as done in Tunis and Dar es Salaam, but also at an individual level. 

Data can be analysed to specifically identify food deserts or food swamps, as was done 
in a study in Mexico that showed that food swamps − defined as areas where there is an 
excessive access and exposure to unhealthy foods and drinks − may be of greater concern 
than food deserts for the prevention of obesity in Mexico (Bridle-Fitzpatrick, 2015). 
Some studies calculate density and proximity and in-store measures (availability, variety, 
quality and price) for each resident in the study, and link this to consumption behaviours, 
such as in Brazil (Duran et al., 2016), or to BMI, such as in China or Ghana (Zhou  
et al., 2015; Dake et al., 2016).

The research team can formulate some preliminary recommendations based on the 
results. Further work then needs to be done in collaboration with local stakeholders to 
refine the recommendations. 

5.5. Dissemination of the results

The dissemination of the results can be context-specific and linked to specific local 
events. The dissemination of results should be carried out in coordination with local 
stakeholders and should encourage further discussions and recommendations. 
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Annexes
Annex 1. Case study: Tunis 

Table A1.1. Staff and workload

Staff
Workload 
(working 

days)
Role

Coordinator 180 days
Conceived and designed the protocol, supervised the field survey, 
performed data management and statistical analyses, wrote the report.

Specialist in remote 
sensing and geographic 
information systems (GIS)

45 days
Developed the methodology for mapping the food outlets and 
services; analysed the data for the census mapping of outlets.

Statistical engineer 7 days Did the sampling for the household survey.

Team of six researchers 
and one supervisor

23 days
Collected data from selected households through face-to-face 
interviews. The researchers were trained to use tablets and 
conduct the interviews.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Table A1.2. Stakeholders

Stakeholder Institution Role

Coordinator
National Institute of Nutrition and Food 
Technology

Coordinated the overall study.

Statistical engineer National Institute of Statistics
Selected 30 clusters of households in 
Mourouj 2.

Governance team Municipality of Tunis
Reviewed the protocol and the  
final report.

Nutrition, Food and 
Communications team

National Institute of Consumption Reviewed the protocol. 

Technical advisors
Food and Agriculture Organization of the 
United Nations (FAO)

Reviewed the protocol and the 
survey results and participated in the 
development of the paper. 

Technical advisors Global Alliance for Improved Nutrition (GAIN) Reviewed the final report.

Technical advisors
International Network for Food and Obesity/
NCDs Research, Monitoring and Action 
Support (INFORMAS)

Reviewed the protocol and the 
survey results and participated in the 
development of the report.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A1.3. Overall presentation of food outlets, schools and green spaces in the El Mourouj 2 quarter

Food outlet Number School Number Green space Number

Wholesale shop 1 Nursery school 11 Urban park 1

Supermarket 2 Primary school 3 Public park 12

Minimarket 8
Secondary 
school

1
Abandoned 
space

7

Grocery store 44 High school 1

Kiosk 11 Day nursery 4

Weekly market 1

Butchery 6

Fish shop 1

Poultry shop 3

Fruit and vegetable shop 8

Patisserie/bakery 6

Traditional restaurant 3

Fast-food restaurant 15

Street vending outlet 2

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Annex 2. Case study: Dar es Salaam

Table A2.1. Staff and workload

Staff
Workload 
(working 

days)
Role

Coordinator 80 days
Coordination of all research activities, contact person 
for all correspondence and communication, handling  
of financial issues.

A specialist in remote sensing 
and geographic information 
systems (GIS)

7 days
Developing the methodology for mapping the food 
outlets and services; analysing the data for the census 
mapping of outlets.

40 enumerators 20 days Data collection.

4 supervisors 80 days

Proposal and tools development, application for ethical 
clearance, planning and organizing the training of 
enumerators and data collectors, supervision of data 
collection, cross-checking of data before submission to 
the server, supporting the data analysis,  
writing a report.

Programmer and statisticians 10 days
Formatting the tools on KoBoCollect, generation of 
tables of results, data analysis and interpretation.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A2.2. Stakeholders 

Stakeholder Institution Role

Coordinator Sokoine University of Agriculture

Coordination of all research 
activities, contact point 
for all correspondence and 
communication, handling of 
financial issues and reporting.

Research supervisors Sokoine University of Agriculture
Ensured the smooth planning and 
implementation of the research.

Technical advisors GAIN and FAO Financial and technical support.

Technical advisory team INFORMAS Technical advice.

Regional medical doctor 
and regional research 
officer

Local government: regional health 
department, Dar es Salaam

Planning and logistics, issued an 
introduction letter to introduce 
researchers to the districts.

District medical officer and 
district nutrition officers

Local government of the Ilala and 
Kinondoni Districts 

Facilitated access to the 
community, assisted with the 
sampling of the wards and streets, 
planning and logistics. 

Ward and street leaders
Leaders of the selected wards and 
streets

Guided/facilitated access to the 
community.

Region and district multi-
sectoral nutrition steering 
committees, municipal 
community development 
officer, municipal planner, 
environment officer

Local government Participated in the dissemination 
meeting to discuss the results and 
identify immediate actions to be 
implemented by municipalities in 
their jurisdiction. 

Religious leaders Sheikh and catechist

Private sector Bakhressa (food processor)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A2.3.  Overview of food outlets mapped in the Ilala and Kinondoni districts

Types of food outlets

All (N = 2 687) Ilala (N = 1 393)
Kinondoni 

(N = 1 294)

N
% of 
total

N
% of 
total

N
 % 
of 

total

Food retail shop 1292 48.1 612 43.9 680 52.6

Food shop 538 20.0 368 26.4 170 13.1

Butchery 173 6.4 81 5.8 92 7.1

Wholesale shop 129 4.8 49 3.5 80 6.2

Market for fresh produce 97 3.6 63 4.5 34 2.6

Mini-supermarket 63 2.3 30 2.2 33 2.6

Open markets with staple grains 
and legumes, fruit, vegetables 
and other groceries

49 1.8 29 2.1 20 1.5

Fish market 48 1.8 33 2.4 15 1.2

Stall with mixed food items 43 1.6 5 0.4 38 2.9

Hotel 37 1.4 1 0.1 36 2.8

Stall with vegetables and fruits 32 1.2 27 1.9 5 0.4

Fruits stall 27 1.0 12 0.9 15 1.2

Milk kiosk 25 0.9 18 1.3 7 0.5

Chips kiosk 24 0.9 7 0.5 17 1.3

Vegetable stall 24 0.9 20 1.4 4 0.3

Supermarket 15 0.6 4 0.3 11 0.9

Bakery 15 0.6 8 0.6 7 0.5

Shop selling water and soft drinks 14 0.5 11 0.8 3 0.2

Shop selling refreshments (drinks) 13 0.5 4 0.3 9 0.7

Market selling bananas/tubers 7 0.3 2 0.1 5 0.4

Fast-food outlet 6 0.2 0 0.0 6 0.5

Restaurant 5 0.2 4 0.3 1 0.1

Other 11 0.4 5 0.4 6 0.5

Total 2 687 100 1 393 100 1 294 100

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Figure A2.1. Food outlets and nurseries/schools in Kinyerezi ward

Note: the circles represent buffer zones of 300 m from the centre of each school.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Annex 3. Case study: Lima

Figure A3.1. Location of pilot supermarkets in various districts in Lima (with socioeconomic level)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Table A3.1. Pilot supermarkets selected for the testing of the protocol 

Supermarket chain
Number of 

supermarkets
Districts Socioeconomic category 

Wong 1 Santiago de Surco Middle/high 

Metro 2
Miraflores High 

San Juan de Miraflores Middle 

Plaza Vea 2
Santiago de Surco High 

Villa María de Triunfo Low/middle

Tottus 2
San Borja High 

San Juan de Miraflores Low/middle

Vivanda 1 Miraflores High 

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Figure A3.2. Parks in the districts of Santiago de Surco and Independencia, Lima

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Table A3.2. Parks in Santiago de Surco, Lima 

 Name Type Approx. area (m2) 

 Parque Enrique Martinelli Freundt Park 12 900.825 

 Plaza Surco Pueblo Park 5 404.874 

 Parque Ecológico Voces por el Clima Park 3 1085.817 

 Parque de la Amistad Square 3 1206.496 

 Parque Loma Amarilla Park 5 0181.057 

 Table A3.3. Parks in Independencia, Lima

 Name Type Approx area (m2) 

 Plaza de Armas de Independencia Square 2 602 

 Alameda de Los Incas Street park 2 7825 

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A3.4. Types of ecosystem and social services, and variables used for measurement

Services Variable used for measurement

1a Cultivated plants for nutrition Cultivation area or volume of production

1b Wild plants for nutrition Area with wild plants 

1c Mariculture for nutrition Sea area

1d Aquaculture for nutrition Water area

2 Spiritual and religious Number of days of celebrations

3 Cultural heritage 
Number of culturally relevant elements 
(e.g. fountains, train stations, monumental arches, 
special architectural elements, …)

4 Aesthetical or landscape 
Number of pictures taken of the park/green area and 
posted on social media

5 Artistic/inspirational/creative Number of videos

6 Sense of belonging to a place/identity Number of years since creation

7 Social relations 
Number of relevant elements (e.g. benches, 
amphitheater/auditorium, games for children,  
pergola, planters, …)

8 Education 
Number of educational events organized in the green 
area (e.g workshops, classes, educational visits, …) and 
broadcast/published through social media, for example

9 Scientific Number of scientific publications on the green area

10 Mental and physical health 
Surface (m2) and number of forest area(s) and  
non-navigable water bodies

11 Leisure, recreation and ecotourism
Surface (m2) of relevant elements (e.g. paths, navigable 
water bodies, gyms, dance or exercise areas 
 [e.g. tai chi], areas for walking dogs, …)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A3.5. Staff and workload

Staff Workload Role

Coordinator 60 days
Supervision of the workshops with public managers of food 
environments, to propose policy objectives at the  
municipal level.

Principal investigator 60 days

Adaptation of international research protocols and 
instruments to the Peruvian reality, based on a review 
of food-related policies and studies, and of areas for 
recreational and physical activities.

Urban planning specialist 60 days
Identification and classification of the main types of food 
outlets and green spaces. Digitization of data in a geographic 
information system.

Nutritionist 60 days

Definition of key indicators for the consumer retail 
environment (display of ultra-processed foods in 
supermarkets), to evaluate food environments based on 
objective criteria.

International consultant 30 days
Facilitate the adaptation of existing and relevant INFORMAS 
protocols and validation of the adapted tools.

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).

Table A3.6. Stakeholders

Stakeholder Institution Role

Public sector
National Institute of Statistics and Information 
(Instituto Nacional de Estadística e Informática) 
(INEI)

Selection of clusters 
of households in Lima

Local government
Municipality of Lima 
Lima park services (Servicio de Parques de Lima) 
(SERPAR)

Selection of samples for 
the testing of protocols

University
University of Lima
Cayetano Heredia Peruvian University

Main investigation

Collaboration for 
workshops with public 
managers of food and 
green environments

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A3.7. Ultra-processed foods (UPFs) displayed in key areas of supermarkets, as a percentage of 
total foods displayed, by district/socioeconomic category

Total area (m2)
% of UPFs 
in end cap 
displays

% of UPFs 
in island 
displays

% of UPFs 
in checkout 

counters

Middle/high to high socioeconomic areas

Metro − Miraflores 57.24 59% 58% 88%

Plaza Vea − Surco 30.67 39% 85% 96%

Tottus − San Borja 96.32 24% 50% 98%

Vivanda − Miraflores 47.14 50% 96% 97%

Wong − Surco 48.06 56% 54% 88%

Average % (standard deviation)  46% (14%) 69% (21%) 93% (5%)

Low/middle to middle socioeconomic areas

Metro − San Juan de Miraflores 34.42 38% 53% 95%

Plaza Vea − Villa María de 
Triunfo 

32.24 34% 84% 97%

Tottus − San Juan de Miraflores 60.17 35% 70% 94%

Average % (standard deviation)  36% (2%) 69% (16%) 95% (2%)

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy 
Cities (January–December 2019).
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Table A3.8. Evaluation of the services provided by selected park/green areas in Santiago de Surco and 
Independencia, Lima

Services 

Santiago de Surco

Partial 
total 

Independencia

Partial 
total

Overall 
totalParque 

Enrique 
Martinelli 
Freundt

Plaza 
Surco 
Pueblo 

Parque 
Ecologico 
Voces del 

Clima 

Parque 
de la 

Amistad

Parque 
Loma 

Amarilla

Plaza de 
Armas

Alameda 
de Los 
Incas 

Spiritual and 
religious 

0 5 0 0 0.8 5.8 5 0 5 10.8

Cultural 
heritage 

0 1 0 5 0 6 5 0 5 11

Aesthetical or 
landscape 

0.2 0.5 0.6 5 1.7 8 5 3.2 8.2 16.2

Artistic/
inspirational/
creative 

0.4 0.3 0.5 5 1 7 0 0 0 7.07

Sense of 
belonging 
to a place/
identity 

0.3 5 0.3 1 1 7 5 4.2 9.2 16.9

Social 
relations 

5 1 2.3 4.9 0.2 13.5 0.8 5 5.8 19.3

Educational 1.8 0 3.3 5 0 10.1 0 0 0 10.1

Mental and 
physical 
health 

0.6 0.2 0.2 1.2 5 7.2 0.2 5 5.2 12.4

Leisure, 
recreation 
and 
ecotourism

5 2.7 1.4 5 3.8 18 0.3 5 5.3 23.3

Source: Authors’ own elaboration based on the results of the project Food Environments and Green Spaces for Healthy Cities 
(January–December 2019).









Rapid urbanization rates underscore the need to develop and sustain healthy 
food environments and green spaces. Against this background, the Food 
and Agriculture Organization of the United Nations (FAO), the Global 
Alliance for Improved Nutrition (GAIN) and the International Network for 
Food and Obesity/non-communicable diseases Research, Monitoring and 
Action Support (INFORMAS) partnered in 2019 to develop the project 
Food Environments and Green Spaces for Healthy Cities (FEG , which was 
implemented in three cities: Dar es Salaam, Lima and Tunis. The novelty 
of the FEG project lies in its joint assessment of both the food retail and 
green environments within cities, as well as the adaptation of existing tools 
to assess food retail and green environments in low- and middle-income 
country settings. This report presents the methodology and results of the 
assessments of retail food environments and green spaces carried out in the 
three cities, and explains how these experiences can help develop guidelines 
for assessments in other cities. In the context of FAO’s recently launched 
Green Cities Initiative, which aims at improving the livelihoods and  
well-being of urban and peri-urban populations, documenting these 
experiences and developing these guidelines may provide tools that help 
ensure access to healthy diets from sustainable agrifood systems and increase 
the availability of green spaces through urban and peri-urban forestry.

CC0191EN/1/06.22

ISBN 978-92-5-136253-2

9 7 8 9 2 5 1 3 6 2 5 3 2

Methodological guidance based on the experiences in
Dar es Salaam      Lima      Tunis

Assessment of retail food 
environments and green spaces 
for healthy cities


