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Introduction 
The current global urban population is expected to double by 2050, with 90 percent of urban growth 
taking place in developing countries. This rapid urbanisation process goes hand in hand with increasing 
food insecurity and malnutrition in cities, especially on the side of the simultaneously increasing 
population living in poverty.  
 
Local governments have to develop new strategies to ensure water, energy and food security for their 
citizens. FAO (2010) estimates that agricultural production needs to increase by 70% globally in order to 
meet the food and nutrition demand of the growing urban population. This calls for increased rural 
production as well as protection and building of food production geographically close to population 
centres. Such “local production” has the added potential of reducing transport, refrigeration and storage 
requirements, thus leading to reductions in energy use and related Green House Gas emissions. 
 
Added to challenges of food security and nutrition are those of climate change, food price volatility, and 
the need for new forms of sustainable and economic development. Cities and towns can be engines for 
decoupling agriculture from fossil fuels by bringing waste and nutrients –through municipal composting 
and urban waste water- back into the biological cycle. The food system can neither be separated from 
water use and hydrological resources. With climate change, water conservation in cities is a crucial issue. 
Innovative multiple use and recycling of water for food production are of great importance; as is improving 
storm water drainage by increasing the extent and absorption capacity of green areas in the city. 
Wetlands adjacent to or within cities can play an important role not only in buffering water surges 
following periods of heavy rainfall, but also in filtering and absorbing pollutants carried in urban runoff 
such as nitrogen, hydrocarbons and various heavy metals and toxins. Wetlands can also support thriving 
and diverse communities of wildlife. Water and water management, next to the production, processing 
and marketing of food in and around cities create the potential for the creation of new green jobs.  
 
Given these developments, strengthening urban and peri-urban agriculture and forestry and protecting 
biodiversity and the ecosystems on which it is based can have multiple benefits and play a central role in 
making cities more sustainable and resilient in the years to come. Urban and Peri-urban Agriculture and 
Forestry (UPAF) can be defined as the growing of trees, food and other agricultural products (herbs, pot 
plants, fuel, fodder) within the build-up area and in the peri-urban areas. UPAF includes urban 
horticulture, livestock, (agro-) forestry and aquaculture as well as related processing and marketing 
activities. Improvements in policies and fiscal regimes for urban and peri-urban agriculture, forestry and 
biodiversity protection and their implementation are very appropriate and timely. 
 
Relevance of the issue for water, energy and food security 
Urban food and nutrition security in cities has gained political importance since 2007/8. The then high 
food and fuel prices resulted in widespread reports of riots and social unrest in countries as diverse as 
Haiti, Mexico, Morocco, Bangladesh, Burkina Faso and Indonesia. Increasing food prices directly affect 
the urban poor since they spent large part of their cash income on food. Current food prices have now 
once again reached 2008 levels and are predicted to double by 2030 (Wegner and Zwart, 2011).  
 
Climate change exacerbates the challenges faced by cities. Climate change has direct impacts on cities 
ranging from more flooding and landslides, increased “urban heat island” effect, worsening air and water 
quality, growing water scarcity. Cities are also highly vulnerable to the disruption in critical (food) 
supplies. Urban economies will suffer as agricultural production in its hinterland is adversely affected by 
storms, floods, shifting seasonal patterns, droughts or water scarcity.  



 
In order to manage urban growth more sustainably it is necessary to de-couple the quality of life of 
existing and new urban dwellers from an ever-increasing extraction of resources, in particular fresh water, 
fertile soil and certain minerals such as phosphor; increasing consumption of energy; increasing 
generation of waste; and the deterioration of biodiversity as well as ecosystems and their services. “De-
coupling” will depend on how cities are planned, how natural resources and ecosystem services are being 
preserved and on how city-based energy, waste, transportation, food, water and sanitation systems are 
expanded and/or reconfigured. Cities take up only about 2% of the world’s land area, yet they consume 
75% of all resources, and therefore utilise far more resources than those contained within their 
boundaries. Furthermore, and as distances between food producers and consumers grow, food becomes 
more expensive (transportation costs assuming a rapidly growing share of food prices; while post-harvest 
losses are further increased caused by inappropriate handling and packaging). Especially low-income 
households, residing farther away from food markets, may face higher prices, time constraints and 
transport costs in accessing food (UN-FAO, 2010). 
 
Local governments play a key role in planning of more sustainable energy, waste, transportation, food, 
water and sanitation systems. They are also in the front-line for managing ecosystems, and their policies 
can have profound positive and negative impacts on biodiversity. It is in this context that the UN 
Comprehensive Framework for Action of the High Level Task Force on the Global Food Crisis (2008) 
explicitly recommends that “Interventions should also include support to increasing food production in 
urban areas” (page 11) and “A paradigm shift in design and urban planning is needed that aims at: (……) 
Reducing the distance for transporting food by encouraging local food production, where feasible, within 
city boundaries and especially in immediate surroundings. Without sacrificing core principles to observe 
public health standards, this includes removing barriers and providing incentives for urban and peri-urban 
agriculture, as well as improved management of water resources in urban areas” (page 15).  
 
Production of food (e.g. green vegetables, eggs, milk, and meat from small animals) by poor urban 
households can supply 20-60% of their total food consumption. Urban households that are generally 
involved in some sort of farming or gardening have a better and more diverse diet (increased vegetable 
consumption) and are more food secure than non-farming households. The positive value of urban 
agriculture is not limited to urban households involved in production. Urban agriculture increases the 
availability of fresh, healthy and affordable food for a large number of other urban consumers, as 
much of the food produced by urban farmers is bartered or sold locally. The volume of crops and animal 
products of urban and peri-urban agriculture often represents a substantial part of the urban annual food 
requirement, e.g. in Nakuru 8%, Dakar 10%, Kampala 40%, and Hanoi 44% percent. One should also 
value the fact that urban agriculture acts as a market stabiliser by complementing rural production in 
the dry season and/or when rural areas are poorly accessible during the rainy period (Moustier and 
Danso, 2006; see also de Zeeuw, van Veenhuizen and Dubbeling et al., 2011). 
 
Recent work by FAO analysed the importance of urban agriculture for the urban poor from a comparative 
international perspective, making use of a Rural Income-Generating Activities database, which brought 
together comparable, nationally- representative household survey data for 15 developing and transition 
countries. The results show that the share of income from agriculture by poor urban households is 
highest in Nigeria with over 50% of the income of the urban poorest quintile derived from agriculture, 
while it is around 20% or somewhat higher in the other three African countries in the sample. Outside 
Africa the numbers are much lower (Zezza and Tasciotti, 2008). Such diversification of income 
sources is very important as a risk-aversion and adaptation strategy. Resilience of urban poor 
households is enhanced by being able to fall back on income from urban agriculture during times of 
economic hardship.  
 
The urban demand for fresh water is also rising rapidly, due to population growth as well as increasing 
supply, coverage and overall urban economic growth, while availability of fresh water is becoming a 
serious problem. In water-scarce countries (especially in the Near East and North Africa, South Africa, 
Pakistan, and large parts of India and China) and in densely populated areas, growing competition 
between industrial, energy and domestic uses of water and agricultural use of water can be 
observed. Concurrently, water demand for food production is increasing due to rising populations as well 



as due to changes in urban food consumption patterns: as urban dwellers move towards richer and more 
varied diets (from tubers to rice; from cereals to meat, fish and high-value crops) that require more water 
to be produced (UN Water, 2007). Decentralised (safe) reuse of wastewater and composted organic 
waste in urban and peri-urban agriculture will help to: 

 Adapt to drought by facilitating year-round production, making (safe) use of reliable waste water flow 
and nutrients in water and organic waste; 

 Reduce the competition for fresh water between agriculture, domestic and industrial uses;  

 Reduce the discharge of wastewater into surface water sources and thus diminish their pollution; 

 Lower the depletion of certain minerals (e.g. phosphor) by making productive use of the nutrients in 
wastewater and organic wastes.  

 
However, urban agriculture, if not properly managed, may also have some negative impacts on the urban 
environment, e.g. soil erosion may occur and - if high amounts of fertilisers and pesticides are used over 
an extended period- ground water may be polluted with residues of agrochemicals. Ecological farming 
practices, maintaining and enhancing agricultural and natural biodiversity, are highly recommended in 
urban and peri-urban agriculture to prevent such negative effects.  
 
With energy demand escalating in urban areas, local governments must seek to become more energy 
efficient in order to avert chronic shortages in supply and combat energy poverty. Producing fresh food 
close to the city also contributes to reducing energy use and green house gas emissions by (less 
energy used in transport, cooling, storage, processing and packaging) and enabling synergic and cyclical 
processes between urban domestic and industrial sectors and agriculture (e.g. use of excess heat, 
cooling water or CO2 from industry in green houses); urban food production also contributes to reduction 
of the ecological food(t) print of the city (the energy and water needed to produce and transport the food 
consumed by a city). For example, if the 350,000 citizens of Almere (the Netherlands) would produce and 
buy 20% of their food from local sources, reductions would equal the energy use of 11.000 Dutch 
households and the GHG emissions of 2.000 Dutch inhabitants (Jansma et al., 2010). 
Especially urban forestry, including agro-forestry, helps to improve air quality, reduces urban warming, 
curbs erosion and enhances urban biodiversity. Urban forestry and green spaces also help reduce of the 
heat island effect by providing shade and enhanced evapo-transpiration (and thus more cooling, less 
smog); and help reduce floods and impacts of high rainfall by storage of excess water, increased water 
interception and infiltration and keeping flood zones free from construction. So too, urban green spaces 
create opportunities for recreation and leisure, and enhance the well being of citizens. 
 
How does the water, energy, food security nexus perspective help to address the issue?  
The effects of the recent food and economic crisis, growing energy and water crisis and ongoing climate 
change are felt strongly by an increasing number of urban poor. Adequate responses are urgently 
needed. Urban and peri-urban agriculture, forestry and biodiversity protection can play an important role 
in responding to these challenges, especially if they are made part of a comprehensive approach to 
sustainable urban development characterized by an emphasis on multi-stakeholder involvement, 
participatory planning and management of spaces and services, pro poor focus and optimal use of locally 
available resources. Interactions between a water, energy or food security focus will enhance chances of 
policies and interventions to be more effective and complementary. It improves the likelihood of success 
and sustainability of implementation through enhanced acceptance and ownership of the proposed 
policies/interventions, improved mechanisms and processes for coordination of the implementation and 
by mobilising and pooling scarce human, technical and financial resources.  
 
Also, for urban and peri-urban agriculture and forestry and biodiversity protection to be sustainable, it 
should consider issues related to sustainable and efficient use of water and energy, e.g. preferential use 
of safe –treated– waste-water and rainwater thereby freeing available water for other higher-value uses; 
optimising productive re-use of organic wastes and nutrients; minimising energy needed for fertilisers, 
storage and transport; and minimizing food wastes along the entire value chain. 
 
Enabling environment for implementation and incentives on different levels needed to trigger the 
desired change  



Urban and peri-urban agriculture, forestry and biodiversity protection should be integrated in national 
policies, such as agricultural policies, national food security and poverty reduction strategies, 
national SCP (sustainable consumption and production) policies, Agenda 21 plans, National 
Biodiversity Strategies and Action Plans etc. Several countries have already taken such initiatives 
(Ghana; India; China; Brazil) but in many other countries new initiatives are needed. Local initiatives on 
urban and peri-urban agriculture, forestry and biodiversity protection are often constrained by restrictions 
in mandates and in national legislation. This makes local actors hesitant to develop more pro-active 
policies and programmes due to lack of financial and technical support from the national level. 
 
The integration of food- and eco-systems in city-region planning must be supported by urban 
management, incentives and governance measures. In terms of urban management, special attention 
needs to be paid to health control, storage and processing, land legislation, land tenure systems, use of 
vacant land and ensuring access to safe water.  
 
In addition to the above, the following is needed: 

 Remove unjustified restrictions on urban and peri-urban agriculture in national laws and 
regulations to be replaced by evidence-based new policies and regulations (for example basing 
regulations regarding the reuse of wastewater and excreta in agriculture on the 2006 WHO guidelines 
replacing the ones based on strict water quality norms).  

 Make available funds for the (co-)financing of local urban agriculture and biodiversity 
programmes, preferably involving local authorities as well as civil society actors and private 
commercial actors.  

 Intensify data collection and analysis on the impacts of urban and peri-urban food production 
and biodiversity protection and the effectiveness of various policy measures and action 
strategies to support local food production, forestry and biodiversity. 

  
(Policy) Recommendations and suggested initiatives  
Urban authorities, with support of national institutions, can substantially contribute to the development of 
safe and sustainable urban and peri-urban agriculture, forestry and biodiversity protection by (see for 
further information on such examples also Dubbeling, van Veenhuizen and de Zeeuw, 2010): 
 
1. Creating an enabling policy environment for the development of sustainable and equitable 

urban food systems and thriving biodiversity.  
Cities are urged to develop an Urban Food Policy and Programme, complementing national policies that 
often don’t take into account the specific local needs and conditions and/or do not respond to the specific 
urban challenges. An urban food policy should be based on a systematic multi-actor assessment of the 
actual food system in the city region and an integrated and comprehensive plan on how to strengthen it, 
including local food production and other supply chains, distribution, health, economic, environmental and 
resilience aspects. So too, cities are urged to develop Local Biodiversity Strategies and Action Plans 
(LBSAPs) which complement National Biodiversity Strategies and Action Plans to address locally-
pertinent threats to biodiversity and ensure fair and equitable access to the benefits arising from it.  

 
Examples of cities having created an enabling institutional environment for urban agriculture and 
biodiversity include:  
• The Municipality of Lima (Peru) created in 2010 a programme on urban agriculture. 
• The United Kingdom that has placed a statutory duty on all public authorities; including regional 

bodies and local authorities, schools, government offices, public health and welfare authorities to 
have regard for biodiversity conservation, during the exercise of their functions 

• Multi-stakeholder Platforms on urban agriculture and food security or Food Policy Councils have been 
established in various cities, in which Municipal departments, NGOs, farmer groups, private 
enterprises, financial institutions, community organisations and universities collaborate in the 
development of policies and programmes on urban agriculture and urban food security. Examples 
include Belo Horizonte (Brazil), Kinshasa (DR Congo), Accra (Ghana), Gampaha (Sri Lanka), Amman 
(Jordan), Toronto, Portland, New York and Seattle (USA) and Vancouver (Canada) 

• Various cities worldwide have participated in ICLEI’s Local Action for Biodiversity Pioneer Project, 
and thereby undertaken rigorous biodiversity assessments and developed cross-cutting LBSAPs 



which incorporate biodiversity into broader municipal policies so as to safeguard multiple ecosystem 
services including pollination, water purification, flood attenuation, food provision, etc. 

2. Creating land mosaics by interspacing built-up areas that include green and multifunctional 
productive spaces in a city (city-region).  

This will help to protect valuable ecosystems and habitats; preserve natural corridors, thereby preventing 
flooding and landslides; and preserve agricultural land use for food production and income generation. 
Open and green urban spaces can be designed for multifunctional use, thus reducing management costs. 
Focusing primarily on London, Viljoen et al. (2005) make the point that, by combining urban development 
planning with proper design of a “productive green grid”, tens of thousands of people could be fed from 
local agricultural produce while also benefitting from a pleasant landscape offering opportunities for 
leisure and recreation. The creation of such land mosaics requires their integration in urban development 
and land use plans. 
 
Examples of cities having integrated urban and peri-urban agriculture and forestry in their land 
use and development plans include: 
- The municipality of Belo Horizonte (Brasil) incorporated urban agriculture as an economic and 

permanent land use activity in the Law on the Use and Occupation of Land (Law 9.959). 
- Bobo Dioulasso (Burkina Faso), integrated urban and peri-urban agriculture and forestry in its Schéma 

Directeur d’Aménagement et d’Urbanisme. 
- eThekwini municipality, (Durban, South Africa) has set up an Durban Metropolitan Open Space 

System containing and preserving a variety of ecosystems that include grasslands, woodlands, 
wetlands and forests, both publically and privately owned (UN-HABITAT, 2010). 

- Dar es Salaam (Tanzania), Maputo (Mozambique); Chicago (USA), Almere (The Netherlands) and 
Beijing (China) are other examples of cities that have demarcated zones for agriculture. 

 
3. Establishing a Municipal Food Programme.  
Besides enhancing and securing access to land and water, municipal food programmes may focus on:  
- Strengthening the organisation of urban producers and their capacities to design and 

implement projects to improve their food and marketing systems and to actively participate in local 
planning activities. 

- Providing training and technical assistance to urban producer groups and supporting them in 
implementing their sustainable production and marketing activities and/or encouraging/enabling local 
NGOs, CBOs, universities and colleges to do the same. 

- Support for infrastructure development (e.g. storage spaces, packaging sheds, green houses etc.) 
and access to equipment and inputs (e.g. irrigation equipment, quality seed/seedlings/young stock, 
composted urban wastes).  

- Facilitating marketing of food products including direct marketing. Municipalities may facilitate 
marketing initiatives of poor urban and peri-urban farmers by providing access to existing city 
markets, by creating farmers’ markets (infrastructure development, licenses, control of product 
quality), and by authorising food box schemes and/or supporting the establishment of “green labels” 
for ecologically grown and safe urban food.  

 
Examples include: 
- Beijing (China) included urban agriculture in its new five-year plan (2011-2015) aiming to increase 

urban food supply by its peri-urban areas to 40-80% for different agro-products. In peri-urban 
communities, new agricultural cooperatives, often closely linked to village-level management, have 
been created to facilitate innovative urban agricultural production and marketing projects.  

- The municipality of Governador Valadares, Brazil has created new sales and distribution centres as 
well as farmers markets in the city and is buying agricultural products from urban farmer groups to 
supply schools, community kitchens and hospitals. 

- The Government of India launched a US$66 million peri-urban vegetable project to provide growing 
cities with perishable vegetables. Further, the plans to include urban agriculture in the upcoming 12

th
 

5-year agriculture policy will help identify the needs and requirements that are different to rural 
agriculture and propose interventions specific to urban agriculture. 

 



4. Including urban agriculture, forestry and biodiversity and in local climate change adaptation 
and disaster risk reduction strategies, by: 

- Protecting and stimulating of UPAF in flood zones and wetlands and on steep slopes. 
- Facilitating (safe) reuse of urban wastewater and organic wastes in urban agriculture order to reduce 

waste disposal into landfills (thus reducing GHG emissions) and promote recycling of nutrients. 
- Promotion of productive rooftops to reduce heating and cooling requirements.  
- Integration of productive multifunctional green spaces in social housing and slum upgrading 

programmes (e.g. “productive parks”). 

- Preferential Municipal food procurement from farms located within the city and its environs for its 
government canteens, school feeding programmes and facilitating direct marketing of fresh and 
ecologically produced food from local producers to urban consumers to enhance local production and 
reduce emission and energy costs for transport, storage and packaging.  
 

Cities including urban and peri-urban agriculture and forestry (UPAF) in their climate change 
strategies and action plans, include: 

- Freetown (Sierra Leone) that has zoned all wetlands and low-lying valleys for urban agriculture to 
increase water infiltration, reduce flooding, keep the flood-zones free from (illegal)construction and 
promote production for food supply and job creation. 

- Toronto’s (Canada) climate change plan includes financial support to UPAF projects; promotion of 
composting of organic wastes and rainwater harvesting; promotion of regional products, farmers’ 
markets and preferential procurement of food; and doubling the existing tree canopy by 2020. 

- Seattle (USA) promotes community gardening, local food sourcing and increased food waste 
recycling in order to reduce fossil fuel emissions.  

- Durban (South Africa) is promoting productive green rooftops for storm water management, 
biodiversity and food production. 

- Brisbane (Australia) included both urban agriculture and green roofs in an action plan to meet 
predicted global climate change challenges. 

 
At international level, RUAF Foundation and ICLEI propose the establishment of a cities worknet on 
urban agriculture, food and resilience that will bring together local governments and other urban actors 
from the global North and South and facilitate North-South and South-South exchange of information and 
experiences; technical assistance and training; and (joint) policy formulation and strategic planning. We 
are looking forward to receiving your opinions on this idea. 
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