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OUR TEAM – with backgrounds in.. 

Ecology; Science & Technology Studies; Development 

Studies; Anthropology; Geography; Economics;  

Political ecology; environmental science; policy advocacy  

etc.. – including local environmental groups and national NGOs 

We are 9 months into our project of 2 years duration 



‘Sustainable’ urbanisation  

 
 

• Many ‘Sustainable’ urbanisation & resilient city 

debates and statements. 

 

• In practice there are multiple, fragmented 

interventions that are not necessarily positive for 

enhanced environmental integrity or social justice, 

let alone both.  

 

• We are examining why a closer attention to an 

ecosystem service perspective in peri-urban 

areas is important for sustainable cities? 
 

 

 

 

 

 

 

 



What is our working definition of 

the peri-urban? 

A situation where there is a 

juxtaposition of urban and rural 

activities and/or institutions 



The neglected, and expanding, peri-urban 

interface is crucial to sustainable 

urbanisation -  

   

•characterised by: 

– Administrative ambiguity and Informality 

– Contestation over land use  

– Increasing environmental degradation 

– Increasing  social exclusion & access deficit 

– Local innovation 

 

•Hidden challenges and opportunities for sustainable urban 

development in recognising urban/peri-urban synergies 

 

 

 

 

 

 

, 



 

 

Our work in the context of Sustainable Urban 

Food Systems 

• ‘Food Agriculture and Cities’ argues that resilient 

food systems built on close integration of rural and 

urban areas will benefit small farmers and the urban 

poor {FAO, 2011, 6}. 

 

• “We advocate holistic ecosystems-based 

approaches for city-region food systems that ensure 

food security, contribute to urban poverty 

eradication, protect and enhance local level 

biodiversity and that are integrated in development 

plans that strengthen urban resilience and 

adaptation.” {ICLEI, 2013} 

 



 

The Project Works on the basis that 

• The incorporation of agriculture into city-region 

planning will be beneficial in terms of urban food 

security, poverty alleviation and wider ecosystem 

services. 

 

• In order to work towards this there is a need to 

recognise agriculture related ES, and the potential 

to protect/manage them in a way that enhances 

food security and poverty alleviation. 

I 

 



Peri urban 

Poverty alleviation 

 & ecosystem service 

benefits 

Rural Urban 

Ecosystem values 

& management 

Governance &  

policy processes 

Wider political economy and sustainability goals 



URBAN Food Security, i.e. stability over 
time for: 

FOOD 
UTILISATION 

FOOD  
ACCESS 

•Affordability 
•Allocation 
•Preference 

•Nutritional Value 
•Social Value 
•Food Safety 

FOOD  
AVAILABILITY 

•Production 
•Distribution 
•Exchange 

ECOSYSTEM 
SERVICES 

 
Peri-urban 

POVERTY 
 

Peri-urban and 
implications for 

urban  

As we are concerned with the recognition of peri-urban ecosystem services to support poverty 

Alleviation and food security – we use this food security framework to help us chart the interactions 

PERI URBAN AGRICULTURAL ACTIVITES 

LEADING TO FOOD SYSTEM OUTCOMES 

THAT CONTRIBUTE TO.. 

SOURCE: ADAPTED FROM GECAFS 

Ingram, Ericksen, Liverman, 2010 



Objectives  

• To improve understanding of the impacts of urbanisation, on peri-

urban ecosystem services (agriculture related), and the associated 

implications for food security and multiple dimensions of poverty 

(health emphasis).  

 

• To investigate current policy initiatives for food security and 

environmental management, in terms of their impact on ecosystem 

services and poverty alleviation. 

 

• To develop research methodologies and pathways for impact 

that promote the assessment of ecosystem services and 

associated dimensions of poverty as an integral component of the 

planning and management of industrial and urban development. 

 

 

 

 



Peri urban 

Poverty alleviation 

 & ecosystem service 

benefits 

Rural Urban 

Ecosystem values 

& management 

Governance &  

policy processes 

Wider political economy and sustainability goals 

Top-down 

mapping and 

spatial 

analysis 
 

•Spatio-temporal 

modelling 

 

•Biophysical data 

(crops, soil) 

•Participatory 

Mapping 

•Photo mapping 

•Open-ended 

interviews 

 

 

community 

participatory 

mapping 



Peri urban 

Poverty alleviation 

 & ecosystem service 

benefits 

Rural Urban 

Ecosystem values 

& management 

Governance &  

policy processes 

Wider political economy and sustainability goals 

Work strand 2: Interventions for enhanced ES management, rural-

urban synergies and urban food security.  
Supporting local interventions; ‘re-casting of current policies and schemes;  

Examples from other cities e.g compost schemes; Being poised for critical moments of policy iinfluence 

 



Methodology and Approach 

ES class ES Beneficiaries Indicator/metric 

Provisioning Food Local/regional Area & yields 

Water 

quality/quantity 

Local/regional 

 

Pollutant quantities, water 

availability for households & 

agriculture 

Fuel Local Fuel wood 

Fodder Local Area of grazing land 

Regulating Flood control Local Frequency of flooding 

Cultural Local spaces Local Social, religious 

Supporting Soil Local Soil organic matter 

Mapping and spatio-temporal modelling 



Mapping and spatio-temporal modelling 

Yamuna bank 

Kareha 

Location of case study sites 



Location of  

comparator sites 

• Coarser resolution 

mapping of ES 

• Subset of ES 

• Apply tools 

developed for 

Delhi case study 

sites 



Yamuna bank site, peri-urban within 

the city 



Kareha Village site, Ghaziabad, within Delhis’ 

National Capital Region. 

 

, 



Community based mapping at case study sites 

1. Working with peri-urban (agricultural) communities to explore 

the interactions between urbanisation (& associated ES 

change) on: 

 

• Multiple dimensions of poverty 

 

• Agricultural activities and associated food system outcomes 

 

2. Institutional Context, governance arrangements, decision 

making processes and power relations (diverse framing, value 

systems and politics of knowledge central) 

 

 



 



Activities in Kareha: 

 

 

 

 

• Scoping studies 

• Village meetings 

• House listing/mini-census   

• Semi-structured Interviews  

• Participatory Maps 

• Food Diaries 

 
 

 

 

 



Poverty in Karhera 

 

 

Chambers’ Web of Poverty 

 

 
 

 

 

 

 

 

 State acquisition of land; 

poor compensation 

Lack of services and 

amenities 

Women’s labour & 

rights 

Muslims not allowed to 

buy land Strong residential  

/social boundaries 

Domestic violence 

Loss of cultural 

capital 

Income poverty- among Original 

inhabitants: picture varied- Land loss;  

Poverty seen more among migrants 

Low wages; Lack of irrigation water 

Poor economies of agriculture;  

Financial hardship;  

Loss of ES: Safe water, animal foods; 

agricultural diversity;  

Chemical pollution of air, water & food 

Poor accommodation;  

Impact on health ? 

No places for collective 

gatherings. 

Residential spaces for the 

poor migrants congested, 

ill-ventilated, 

 

 

Increased time sourcing 

‘pattera’ 

No leisure time. 

 

 
Working in domestic waste water 

(faecal contamination): skin ailments 

Air and water pollution  

? Cancers  

Decreased physical work as wellbeing 

Loss of animal foods 

Food quality deteriorated 

Alcoholism 

 

Unemployment 

-Anxiety of pollution & 

its impact on health 

-Domestic violence  

-Alcoholism 

-Loss of land 

Lack of services and 

amenities 

Lack of information about 

and access to government 

schemes. 

 

Lack of govt. education 

(inadequate) 

Loss of cultural capital 

 (traditional lost with little 

rooted modernisation)  

 

Lack of 

information 

about 

government 

schemes 



Agricultural Based Livelihoods 

and Urbanisation 

 

 

 

• Decline in land holdings: 

urban developments, 

government acquisition, river 

erosion 

• Shifts in cultivation 

practices: but 30% stay in 

agriculture 

• Less diversity of crops: now 

primarily spinach and other 

green leafy vegetables grown 

• Yields have increased: hybrid 

seeds, modern agricultural 

equipment, domestic waste 

water (faecal contamination) 

for irrigation, chemical fertilizer 

• Spinach income used by 

producers to purchase other 

food and is important source 

of nutrients for urban poor 

 

 

 

 

 

 

 

 

 

 



Degraded 

Ecosystems and 

loss of  

Ecosystem 

Services 

 

 

 

• Water is the biggest challenge 

• The Hindon river  is ‘black’ with pollution 

• Factory waste water drained into the Hindon & pumped into 

underground water system – irrigation and drinking water 

• Village water is brackish & tastes unpleasant (especially 

migrant’s & Dalit’s reliant upon this) 

• Jhore (community pond) has been filled to extend the road 

• Privately-owned & government submersibles have lowered the 

water table - Big pumps- “consume everything” (80 vs.160ft) 

• Domestic waste water (faecal contamination) is used for crop 

irrigation by some. 

 

 

 

 

 

 

 



Ghaziabad 

Nagar Nigam  

Karehda  

(Ward) 

GDA 

Municipal  

Councilor  Dept. of 

Agriculture 

Official 

Official provision of 

seeds, fertilizers etc. 

City Forest 

Project 

Limited official provision 

of drinking water supply 

Village 

Community 

Unofficial 
Representative 

 Dept. of 

Irrigation 
No Official 

supply 

Unofficial provision include 

domestic wastewater, tube 

well, river  

 Mother Dairy 

Unofficial - Their 

van comes to buy 

vegetable 

Unofficial – bore well  

No official provision of 

sewerage system  

Builders 

Developing agricultural 

land into residential 

complexes (Unofficial) 

Cowshed 

Shelter home for 

abandoned cattle 

Formal and informal arrangements of services and 

environmental management in Kareha 



The city forest – An ‘environmental’  

Initiative. But reduces grazing, restricts 

access to farmland, uses water needed 

for irrigation in Kareha. 

Ghaziabad district Agricultural Fair –  

but rural places under  

Municipal authorities lack support 



URBAN Food Security, i.e. stability over 
time for: 

FOOD 
UTILISATION 

FOOD  
ACCESS 

•Affordability 
•Allocation 
•Preference 

•Nutritional Value 
•Social Value 
•Food Safety 

FOOD  
AVAILABILITY 

•Production 
•Distribution 
•Exchange 

ECOSYSTEM 
SERVICES 

 
Peri-urban 

POVERTY 
 

Peri-urban and 
implications for 

urban  

Many ways in which these outcomes can be evaluated, shaped by political and social contexts 

Mindful of system level outcomes vs Actor level vulnerability 

PERI URBAN AGRICULTURAL ACTIVITES 

LEADING TO FOOD SYSTEM OUTCOMES 

THA CONTRIBUTE TO.. 

SOURCE: ADAPTED FROM GECAFS 

Ingram, Ericksen, Liverman, 2010 



The ES stocks and poverty & spatio-temporal analysis team –  

how to map ES in peri-urban situations? 

How might these maps be used for land use planning? 

 
 

• A methodology for mapping ES such as food production, water yield, 

and agricultural water need has been agreed. This works consistently 

across the two case-study sites and 6 further cities  

 

• Remotely-sensed imagery for three time periods (to coincide with 

census years) has been identified and acquired and pre-processed. 

 

• Some initial land use/land cover maps have been produced for Delhis’ 

national capital territory and for Hyderabad, Kathmandu, Bangalore, 

Dhaka (IWMI) 

 

• We are exploring multiple sources of data for poverty indicators that we 

 can map at tehsil/ward level or below.  



Towards ecosystem service mapping 

 

Time series data: C P Morya, M Phil Dissertation, CSRD, JNU, 2014 



Kathmandu 

Urban Expansion 

2005 - 2014 



Kathmandu/LCLU-Administrative boundaries 

–sub-watersheds   



 

Participatory Impact Pathways Analysis (amended from Douthwaite, 2007) 



Abbreviations 

 

DMCR – Delhi Metro rail Corporation Ltd. 

ULB – Urban Local Bodies 

GNN – Ghaziabad Nagar Nigam 

NCR – National Capital Region 

DPCC – Delhi Pollution Control Committee 

GDA – Ghaziabad Development Authority 

UP – Utter Pradesh 

DHS –  

 

LEGEND 

Positive 

Negative 

Neutral 

Private Sector 

NGOs, Community  

Group, Media 

Govt. Agencies 

Objective & Output 

Revisited and amended as our 

Research progresses. 



Various aspects of our pathways to impact include: 

 

• Highlight ‘hidden’ interactions e.g environmental pollution, food and 

poverty - which will support existing activities of local groups. 

Building on earlier ‘flows of risk’ work. 

 

• Dialogue around ‘re-casting’ current policy initiatives through an ES 

and poverty alleviation lens – Drawing on our research findings to 

consider what questions would be asked at what point in the 

process? Who would be involved? What forms of knowledge? What 

tradeoffs are involved?  

 

• Change in government in India  - change in officials and policies – 

so rethink of target initiatives – but through work with policy 

stakeholders to build links and be prepared for critical points of 

influence. 

 

• Create regional ecosystem service and urbanisation group – 

consider use of maps as part of city region planning.  


