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Overview 
The world is a complex place. The rapidly expanding 
human population requires more food to support it 
and the consequences of this growth include the 6th 
Extinction Phase on Biodiversity. Parallel with these 
changes there are many humanitarian crises that 
require interventions. These global problems have so 
far largely been addressed in silos. For example, 
interventions based on improving human living 
standards do not consider the impacts on the wider 
environment. More recently there have been 
approaches which have considered multiple outcomes 
(e.g. comparing rates of deforestation and standards 
of living – Oldekop et al. in revision). 

With more than 50% of humans now living in cities 
and with the growing disparity between rich and poor 
widening more people are now living in slum 
conditions than ever before in human history. Slums 
are strongly linked to poor water quality and 
sanitation and the costs of this are non-trivial, e.g. 
estimated at 4.3% of sub-Saharan Africa’s GDP 
(United Nations 2017). There are a multitude of 
interventions to provide basic services, such as access 
to clean water, on-site and off-site sanitation, surface 
water drainage systems. UNHabitat has collected a 
representative data set from 200 cities across the 
world which will be made available to the student. 
This data includes both the physical infrastructure and 

socio-economic data. The sample cities cover all of 
the most typical urban typologies and hence the 
findings from this research will apply widely. 

This project will focus on the following: 
1.Associations between interventions of sanitation and 
the environment using large-scale data sets made 
available by the UN coupled with remote sensing data 
from the surrounding landscape [Expertise: 
Whittingham – Environment; Alabaster – Water & 
Sanitation; Willis – Climate change]. 
2. Carry out a systematic review of the impacts of 
sanitation on the environment. [Expertise: Stewart on 
systematic reviews; other supervisors with their 
individual subject expertise].  
3. Collect environmental data (e.g. extent of green 
infrastructure, key biodiversity) on a small number of 
case study cities (included within the subset of 200). 
[Whittingham – Environment; Alabaster – Water & 
Sanitation; Willis – Climate change]. 
 

 
Methodology 
This project will use three approaches: (i) combining 
large-scale data sets (e.g. human livelihood data, 
protected area data, remote sensed habitat data) to 
understand the relationships between cities and their 
surrounding areas; (ii) collection of data on sanitation 
and the environment from a small number cities 
(United Nations will facilitate this work with local in-
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country partners); (iii) carrying out systematic review 
on the impacts of water sanitation interventions on 
the environment. 
 
UNHabitat will arrange for the student and other 
research partners to spend time both with city 
officials and UNHABITATS professional staff at the 
HQ in Nairobi and in the various regional offices as 
appropriate. 
 

 
Timeline 
 
Start date: October 2018. In the first 9 months of the 
project the student will carry out a systematic review 
on the impacts of sanitation interventions on human 
diseases and livelihoods and the environment. 
Summer 2019 the student will undertake large-scale 
data analysis to inform the cities that will be sampled 
in 2020.  
 

 
Training & Skills 
 
The applicant will receive training in systematic 
reviews, ecological modelling, climate modelling, 
ecological fieldwork and participatory social science. 
They will also benefit from spending time working 
with both the staff and datasets at the United Nations. 
At Durham, in addition to participating in the 
postgraduate training programme they will learn to 
manipulate and analyse data in R with particular focus 
on climate change modelling with the Willis group. 
The student will join a very active research group and 
will benefit greatly from being part of such a dynamic 
group, which should place them in a strong position 
for their future career. In particular they will be well 
placed to develop a range of interdisciplinary skills 
which will be a good fit for the many future calls in 
the area of global challenges. 
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