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0. Water Purification Overview 
Four distinct clusters of solutions are available for access to safe and affordable drinking water, each 
appropriate for different environments. 



 
 (source: Access to Safe Water for the Base of the Pyramid, Hystra, September 2011) 
 
The appropriateness of each solution depends primarily on two factors1: 

x The population density – the more dense an area, the more economic sense it makes to 
invest in collective treatment and distribution infrastructure 

x The level and type of pollution in the water – the more polluted the water, the more 
expensive its treatment and the final price to the consumer; and the more discriminating 
people will be in choosing to use clean, expensive water for drinking purposes only. 

 
 

 
 

                                                            
1 http://www.aquaforall.nl/documents/aqua4all/downloads/access_to_safe_water_for_the_bop_full_report.pdf 



 
(source: Access to Safe Water for the Base of the Pyramid, Hystra, September 2011) 
 

The focus of the Infrastructure State Analysis of Water Purification is on water treatment, so water 
harvesting, storage and distribution technologies are not discussed. Further, the focus is on small 
scale solutions, meaning an emphasis on the clusters  of  ‘Devices,  Flasks &  Tabs’  and  the  lower-end 
of  ‘Plants  &  Kiosks’  

We focus specifically on water purification solutions that are accessible and appropriate for those 
living in poverty2. 

1. Market demand  

1.1. Market description 

In the sector of Water Purification, the main customers are all people without access to safe water 
and their main need is access to safe and affordable water.  

x 90% of global water consumption goes mostly free of charge to agricultural and industrial 
use (70% and 20% respectively), the remaining 10% is used for private consumptionError! 

Bookmark not defined..  

                                                            
2 See appendix 6 

Key takeaways are noted in the boxed sections. 

x Demand for safe and affordable drinking water in developing countries is expected 
to increase significantly, especially in urban environments 

x There are business opportunities at the BoP for those suppliers who succeed in 
overcoming existing inefficiencies in the water sector.  

 



x Water usage in developing countries is expected to increase by 50%, compared to 18% in 
developed countries, leading to an increased pressure on the worlds water supply. 

x More than 2 billion poor people lack access to safe waterError! Bookmark not defined.. Out of these 
780 million do not have access to an improved water source3 that is likely to produce safe 
drinking water, such as a household connection, public standpipe, borehole, protected well 
or spring, or rainwater collection system. The rest does have access to an improved water 
sources, but the water coming from that source is not safe.  

x 69% of these 2 billion people live in Asia, 26% in Africa and 5% in Latin AmericaError! Bookmark not 

defined.. Ten countries are home to two thirds of the global population without an improved 
drinking water source: China, India, Nigeria, Ethiopia, Indonesia, DR of Congo, Bangladesh, 
UR of Tanzania, Sudan and Kenya3.  

x 77% of the BoP population without access to safe water lives in rural areas. As urban 
population is expected to increase by 70% by 2030, the percentage of the BoP living in urban 
areas without access to safe water is expected to increase to 40%Error! Bookmark not defined..  
 

x The needs for safe drinking water are related to four aspects of pollution4: 
o Microbial aspectsÆ short term risks; the most common and widespread health risk 

associated with drinking-water. 
� Viruses (such as hepatitis / 20-200 nanometers) 
� Bacteria (including E.Coli / 0.5-3 micrometers) 
� Parasites (protozoa and helminthes) 

o Chemical aspects Æ long term risks 
� Naturally occurring (arsenic, fluoride, etc.) 
� Industrial sources and human dwellings (cyanide, cadmium, hormones, etc.) 
� Agricultural activities (manures, pesticides, etc.) 

o Radiological aspects Æ Risks are too small compared to the risks from other aspects 
o Acceptability aspects Æ should be aesthetically acceptable to the consumer.  

� Taste 
� Odor 
� Appearance 

 
x Low income customers (incomes below US$ 3000/year) account on average for 45–60% of 

the total revenues of the water markets in Asia, Africa, Latin America and Eastern Europe. 
Together they constitute a worldwide sales volume of US$ 20.1 billion. These data indicate 
that there is a business opportunity at the BoP for those suppliers who succeed in 
overcoming existing inefficiencies in the water sectorError! Bookmark not defined..  

x Poor households in developing countries generally pay more than richer households at the 
top of the pyramid. For example, households in the slums of Jakarta pay US$7.5/m3 for 
water sold by local vendors, although the official utility tariff is US$0.12/m3. This is valid in 
the rural areas as well. For example, poor households in rural Cambodia spend up to US$180 
yearly on fuel to boil water, while a water filter would cost around US$40 on an annual basis. 

                                                            
3 Progress on Drinking Water and Sanitation, 2012 Update, WHO & Unicef 
http://whqlibdoc.who.int/publications/2012/9789280646320_eng_full_text.pdf 
4 Guidelines for Drinking Water Quality, WHO, 4th Edition, 2011 
http://whqlibdoc.who.int/publications/2011/9789241548151_eng.pdf 



x The main reasons for poor households to pay more than more affluent households are 
o Lack of central infrastructure 
o Lack of affordable and accessible solutions  
o Lack of financing 

x Users are willing to spend more of their income on water, if they can get large quantities 
delivered to home. For instance, case studies show that a low-income household with a 
home  connection  to  a  ‘Mini-Utility’  service  spends  on  average  US$3.60  on  water  every  
month. In contrast, a household which has to pick up 20 liters of safe water every day at the 
water kiosk is only willing to spend US$1.80 on water every month1.  
 

x Water kiosks are a model that is proven to work in the niche of small towns and villages 
dealing with a heavily polluted water supply, or dense suburbs that temporarily suffer from 
water pollution. In larger cities, centralized systems are economically more efficient. The 
market for kiosks is estimated at 50 million people, while the market for individual solutions 
aimed at lower pollution levels is estimated at 1.3 billion people. 

x The average kiosk operator could sustainably serve 1,000-1,500 beneficiaries, generating 
US$5-6,000 in annual revenues, while being able to repay the loans required to finance a 
US$3-4,000 capital investment5. 

 

1.2. Impact description 

Since water purification solutions can provide a safe drinking water supply, their main impact is on 
health. However, reaching these impacts cannot be seen without improvement of the other main 
aspects of safe water systems: sanitation and hygiene.   

Health: 

o Microbial contamination causes diseases in the short term, such as  
� Diarrhoeal disease: 2 million annual deaths attributable to unsafe water, 

sanitation and hygiene6. Around a third of diarrhea-related sickness and 
deaths could be prevented by providing safe drinking water1.  

� Cholera: more than 50 countries still report cholera to WHO6 
� Schistosomiasis7: an estimated 260 million infected6 

                                                            
5 http://www.aquaforall.nl/documents/aqua4all/downloads/access_to_safe_water_for_the_bop_full_report.pdf 
6 http://www.who.int/water_sanitation_health/facts_figures/en/index.html 
7 Schistosomiasis is a disease of poverty that leads to chronic ill-health. Infection is acquired when people 
come into contact with fresh water infested with the larval forms (cercariae) of parasitic blood flukes, known 
as schistosomes. The microscopic adult worms live in the veins draining the urinary tract and intestines. Most 

x Poor water, sanitation and hygiene solutions are a major cause of preventable short-
term health effects 

x A gap exists in our knowledge of the long-term effects of the presence of non-
biological pollutants such as chemicals, synthetic organic compounds or hormones in 
drinking water, especially in developing countries. 

x Experts disagree on the cost-effectiveness and addressable market for kiosk 
solutions 

 



o Preventable water-related diseases claimed 2.5 million deaths, and 86 million 
Disability  Adjusted  Life  Years  (DALY’s)  annually8, predominantly among African and 
South-East Asian children. 
 

o Chemical contamination and other non-biological pollutants can cause diseases in 
the longer term 

� Cancer and tooth/skeletal damage: millions exposed to unsafe levels of 
naturally-occurring chemicals such as arsenic and fluoride6 

� Increased industrial and agricultural activity leads to increasing levels of 
chemicals and hormones in drinking water 

o Chemicals, synthetic organic compounds and hormones effecting the reproductive 
system, or affecting human behavior, can have hard-to-measure effects over many 
generations. 
 

o Emerging challenge: increasing use of wastewater in agriculture is important for 
livelihood opportunities, but also associated with serious public health risks6  
 

x Social: 
o Being frequently sick causes about half of child malnutrition cases and over 440 

million school days missed annually1.  
o In developing countries, it is estimated that women spend up to 40 billion hours per 

year fetching water that is not necessarily safe to drink1. 
o Lack of water is a potential source of conflict between individuals, communities and 

states.  
 

x Opportunities: 
o Household level solutions (Devices, Flasks & Tabs) could serve over 1.3 billion people 

in need worldwide, possibly preventing 100,000 deaths and more than 3 million 
Disability-Adjusted Life Years (DALYs) annuallyError! Bookmark not defined.. 

o Community level solutions (Plants & Kiosks) could be appropriate solutions for 50 
million people in need worldwide, having the potential to save about 11 - 13,000 
lives and between 350 - 450,000 DALYs each year. 

o Despite current attention to kiosk solutions, some experts consider them niche 
products, aimed specifically at small cities that suffer from high levels of (chemical, 
metals, brakish) pollution. For higher population densities, more centralized 
solutions are economically more viable, while for lower pollution levels household 
solutions are sufficient. Others disagree and see kiosks as solutions that can 
compete with an often poor-quality centralized grid. 

                                                            
of  the  eggs  they  lay  are  trapped  in  the  tissues  and  the  body’s  reaction  to  them  can  cause  massive  damage. 
(http://www.who.int/schistosomiasis/en/) 

 
8 http://www.who.int/quantifying_ehimpacts/global/en/ArticleEHP052002.pdf 



1.3. End-user behavior trends 

x Urbanization: 
o The urban population is expected to increase by 70% by 2030. Although access to 

safe water in cities is generally better than in rural areas, the bulk of this growth is 
likely to be in smaller cities and towns, whose capabilities for planning and delivery 
of public water services will be stretched even furtherError! Bookmark not defined..  

o In densely populated slums, water borne diseases can spread rapidly. 
 

x Awareness: 
o Experts indicate that increased awareness results in positive behavior change 

towards safe water use.  
o Two main factors increase awareness; increased affluence and increasing 

communication (use of mobile phones, social media, televisions, radio, etc.) 
x Increasing affluence: 

o Next to increased awareness of safe water use, increased affluence also leads to 
increased water consumption, increasing pressure on the water system.  

2. Market supply  

2.1. Product landscape 

x Household level solutions constitute of ‘Devices,  Flasks  &  Tabs’,  which  treat  bacteriological  
contaminationError! Bookmark not defined.. Detailed information about purification technologies with 
their advantages, disadvantages, implementation examples, economics and scalability can 
be found at the CDC website9. 

o Devices are mostly filters using different purification technologies (Ceramic filters, 
slow sand filters, membrane filters, etc.). Examples are the LifeStraw Family10, 
Unilever Pureit11, Sawyer filters12, Path13, Gravity Works14, Hydrologic15, etc.  

                                                            
9 http://www.cdc.gov/safewater/household-water.html 
10 http://www.vestergaard.com/lifestraw-family-1-0 
11 http://www.pureitwater.com/NG/ 
12 http://www.sawyer.com/ 
13 http://www.path.org/projects/safe_water.php 
14 http://www.cascadedesigns.com/platypus/filtration/gravityworks-filters/gravityworks-40l-filter/product 
15 http://www.hydrologichealth.com/ 

x Urbanization, increased awareness and increased affluence lead to improved access 
to safe water, but also lead to increased consumption and more pressure on water 
systems. 

 

x Household level solutions use filters and disinfectants to treat bacteriological pollution, 
while community level solutions apply more complex technologies to purify water 
polluted with chemicals, heavy metals or brakish water. These solutions require more 
skill to operate, and often need access to electricity. 

x Decentralized water purification solutions are developing-country specific technologies, 
as virtually all Western drinking water is centrally purified. 



o Flasks & Tabs are consumable disinfectant products, mostly chlorine based, 
distributed in liquid or tablet forms (liquid chlorine, chlorination-flocculation tablets 
or powder, solar disinfection). Examples are P&G PUR16, HaloPure17, etc. 

o Most low-cost products do not remove chemicals or treat brackish water and in only 
in some cases effective against viruses. 

o The disadvantage of filtration technology is that the micro-organisms might 
accumulate in the filter if used incorrectly.  

o Only few of the products that are developed for Western countries can be offered 
for developing countries, e.g. backpackers Sawyer filter 

x Community level solutions (Plants & Kiosks) are mini water treatment stations which are 
collective installations for more heavily polluted and/ or brackish water, suitable for small 
towns and villages.Error! Bookmark not defined. 

o Plants and kiosks use more advanced filtration technologies aimed at purifying water 
polluted with chemicals, heavy metals or brakish water. 

o A certain technological skill level, as well as access to electricity if often required to 
operate these purification systems. 

o Plants and kiosks are most effective in highly polluted areas that cannot be 
connected to piped-water networks. 

o They sell treated water to users at the plant. In some instances, they also offer a 
home delivery service in containers. 

o Although they are most appropriate for large villages, they can also be a temporary 
alternative  for  larger  cities’  under-serviced suburbs. 

o They are rapidly spreading in a few Indian states, and now being selectively piloted 
in both Africa and South East Asia. 

o UV treatment systems can be community level solutions provided that there is 
electricity infrastructure.  

x Traditional alternatives to these products are boiling or clay filtering. They are much simpler 
and cheaper, but not good enough to have the required health impact. 
 

x Trends 
o Considering household level solutions, experts indicated there is currently more 

emphasis on filtration and less on chlorine based solutions.  
o Considering community level solutions, experts indicated governments put most 

emphasis on building larger infrastructure (pipes&taps), since it is seen as more cost 
effective and easier to control than decentralized kiosks. 

o Another trend according to expert opinion is digging wells and accessing 
groundwater instead of treating surface water.  

 

                                                            
16 http://www.pghsi.com/pghsi/safewater/ 
17 http://www.halosource.com/Products/HaloPure.aspx 
 



2.2. Supply chain 

The supply chain is described for household level solutions. This sector is dominated either by 
commercial companies focusing on higher-income segments or by NGOs and company CSR 
departments focusing on lower-income segments. In the latter case, it is a common practice that the 
products are distributed for free.  

x R&D: Western countries dominates the field, but China and India are becoming more active 
in water purification R&D.   

x Design: Producing companies are the main designers, either in the West or in developing 
countries. There are number of examples of university students or local or international 
NGO’s designing appropriate products for water purification for the BoP.  

x Production: Mainly done by companies, either in the West (EU, USA) or in China and India. 
Very simple products such as ceramic filters or slow sand filters are produced locally most of 
the times with support of NGOs . (e.g., Potters for Peace18) 

x Assembly: This is done by producing company at the production site. In few cases, very basic 
assembly can be done locally. 

x Distribution:  It  is  either  done  by  producing  companies  or  by  NGO’s.  Multinational companies 
work together with NGOs or local groups to distribute their products. (e,g. PSI selling PUR in 
multiple countries19 or Unilever working together with Shakti Ladies1). In few cases, there 
are local companies involved in distribution.  

x Maintenance: Filters always require maintenance, lasting 1-2 years before replacement.  
x Training: Water purification solutions require training for use and maintenance. In the case 

of chemical interventions, there might be a process of stirring and waiting for which the 
users have to be trained.  For filters, the training is usually about proper use of the filter so 
micro-organisms do not accumulate. Trainings are mostly done by NGOs or local 
distributors. NGO’s,  ministries and local governments support marketing campaigns aimed 
at creating awareness on water safety and hygiene. 

x End-of-life: This can be a point of concern since the products contain plastics but it is not 
well addressed what to do with it at its end of life.  

Opportunities and needs: 

x To facilitate the birth of sustainable local enterprises there is a need for a philanthropic 
intervention to finance awareness and education campaigns on the need for safe water 

x  In case that there is financial and technical support provided in the start-up phase, 
manufacturing and distributing household level products can be a commercial opportunity 
for local entrepreneursError! Bookmark not defined..  

                                                            
18 http://pfp.he207.vps.webenabled.net/ 
19 http://www.cdc.gov/safewater/flocculant-filtration.html 

x China and India are positioning themselves as key designers and producers of 
decentralized water purification technology. 

x Insufficient maintenance or training can lead to devices producing polluted water that 
is being perceived as safe.   



 

2.3. Revenue models 
 

x Household level solutions: 
o Many companies  sell  their  products  to  NGO’s  which  then  distribute  these  for free or   

sell at lower prices. It is often argued that this disrupts the market for commercial 
initiatives. 

o Few companies are using carbon credits20. 
o Some multinational companies sell their water purification products for BoP at cost 

and do not make profits from these products (P&G PUR) 
o In some cases, end users are offered micro-loans which they can use to purchase 

purifying products. (e.g., Unilever Pureit) 
x Community level solutions: 

o For investment on these solutions, micro-credits are used by local entrepreneurs. 
o They are service based solutions, where water is purified and sold to individuals or 

households. Sometimes, they also provide paid home delivery services.  
o In some cases, local governments promote these solutions by issuing public tenders 

for Build-Operate -Transfer (BOT) contracts (e.g., in India)Error! Bookmark not defined. 
o Some commercial kiosk operators are successfully combining selling drinking water 

with other health and ICT services21. 

2.4. Industry structure \ Market leaders 
 

In the market of household level solutions, it is possible to find market leaders from different type of 
organizations  such  as  multinational  companies,  NGO’s  and  local  companies  depending  on  the  type  of  
solution used. Where more advanced technologies are used, the market leaders are mainly 
multinational  companies  such  as  Unilever’s  Pureit  Filter11,  Vestergaard’s  LifeStraw  Family10,  P&G’s  
PUR16 and  HaloSource’s  HaloPure  (new  product  with  potential  applications  in  developing  
countries)17. They typically focus on the emerging middle-class in developing countries. 

Where the production is locally possible, there are NGOs assisting local communities, organizations 
or companies technically or financially for manufacturing and sales. Potters for Peace22 and Path13 
are good examples in the field of ceramic filters assisting local organizations. Hydrologic15 is a 
                                                            
20 http://www.prnewswire.com/news-releases/four-million-rural-kenyans-to-get-safe-drinking-water-thanks-
to-new-lifestraw-carbon-for-water-program-120650004.html 
21 http://ehealthpoint.com/ 
22 http://pfp.he207.vps.webenabled.net/ 

x Typically,  NGO’s  provide  water  or  purification  devices  to  the  needy  for  free.  This  is  
often argued to disrupt the market for financially sustainable solutions. 

x Especially in kiosks, new business models are emerging 

x Multinationals focus on relatively advanced water purification technologies for the 
emerging middle-class,  while  NGO’s  focus  on  the  poorest  with  locally  produced,  low-tech 
products. 

x  



Cambodian social enterprise producing and distributing flower pot style ceramic filters. Tinkisso23, a 
local NGO, produces and distributes chlorine in rural Guinea. 

One of the best known slow sand filters is BioSand Filter owned by Pure Filtered Water Ltd. 24. Pure 
Water for the World is an NGO working with a different plastic slow sand filter container, made 
locally in Haiti and Honduras and is also implemented with the help of local organizations25. 

 

3. Knowledge State 

3.1. R&D intensity 

 

 

x Yearly, around 16.000 scientific articles are published that cover a topic on Water 
Purification. Out of those, roughly 700 (4%) focus specifically on developing countries. 

x Different than other sectors (Renewable Energy, Agricultural Processing, Medical Devices), 
the amount of peer reviewed articles in global water purification research is not showing 
growth. According to expert opinion the main reason might be that most of the technologies 
for water purification are already well researched and mature enough.  

x Water Purification research dedicated to developing countries is growing by 4% a year, 
which is slower than other sectors (Renewable Energy 7%, Agricultural Processing 13%, 
Medical Devices 15%). 

                                                            
23 http://www.antenna.ch/en/programs/watasol/guinea 
24 http://www.purefilteredwater.com/ 
25 http://purewaterfortheworld.org/ 
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x Water purification technology research dedicated to developing countries is growing at 
a slow rate, mainly due to a lack of prospect for groundbreaking new technologies 

x The focus is shifting from an emphasis on technological to an emphasis on policy 
interventions and institutional (dis)function. 

x  



x The amount of research dedicated specifically to developing countries is relatively small (4%) 
which is similar to Renewable Energy and Medical Devices research, but less than  
Agricultural processing (7%) 

o Experts indicated the majority of R&D in Water Purification is aimed at large scale 
facilities. The forefront of application of this research is in developed countries.  

x Research on Water Treatment for developing countries is mostly applied R&D, there is little 
fundamental research as most basic water purification technologies are considered to be 
fully developed. The main issue is to adapt the existing technology according to the needs of 
BoP (low-tech, easy maintenance, low-cost, energy-efficient, etc.). Experts indicated the 
R&D efforts on distillation are declining. In water distillation, instead of technology being 
considered a bottleneck, the emphasis is shifting to solutions for institutional (dis)function to 
tackle global water contamination issues.   
 

3.2. R&D centers, journals and conferences  

The following universities and R&D centers have published the highest number of scientific articles 
water purification specifically focused on developing countries (2011 – 2013). 

x Centers for Disease Control and Prevention, Atlanta, United States of America 
x National Research Center, Cairo, Egypt 
x London School of Hygiene & Tropical Medicine, London, United Kingdom 
x National Environmental Engineering Research Institute, Nagpur, India 
x UNESCO-IHE Institute for Water Education, Delft, The Netherlands 
x University of California Berkeley, Berkeley, United States of America 
x EAWAG Swiss Federal Institute of Aquatic Science and Technology, Zurich, Switzerland  
x Universidade de Sao Paulo, Sao Paulo, Brazil 
x Rollins School of Public Health, Atlanta, United States of America 
x The University of North Carolina at Chapel Hill, Chapel Hill, United States of America 
x University of Dhaka, Dhaka, Bangladesh 
x Indian Institute of Technology Roorkee, Roorkee, India 
x Indian Institute of Technology Delhi, Delhi, India 
x University of Florida, Gainesville, United States of America  
x University of Ibadan, Ibadan, Nigeria 
x Texas A and M University, College Station, United States of America 
x The Royal Institute of Technology KTH, Stockholm, Sweden 
x University of Agriculture, Faisalabad, Faisalabad, Pakistan 
x Nanyang Technological University, Singapore, Singapore 
x UNESP-Universidade Estadual Paulista, Sao Paulo, Brazil 

x Newly industrialized countries, especially India and Brazil, are upcoming R&D centers 
on research into water purification, although Western (typically US) organizations 
remain dominant on this subject.  

x There is continuing tension between scholars and practitioners about the pros and cons 
of development-specific research, journals or conferences. 

x  



Experts indicated that applied research is mainly done by commercial organizations to design and 
develop water treatment products, such as: 

x Unilever 
x Procter and Gamble 
x Vestergaard Frandsen 
x BASF 
x Dow Global Water Technology Development Center 

The following applied research institutes as important practical R&D players  

x University of North Carolina 
x London School of Hygiene & Tropical Medicine 
x Unesco-IHE Institute For Water Education in Delft 
x Emory University in Atlanta 
x Stanford University 
x Water, Engineering and Development Centre (WEDC) of University of Loughborough 
x International Centre for Diarrhoeal Disease Research, Bangladesh 

The following journals contain the highest number of articles on water purification technologies for 
developing countries (2011 – 2013): 

x Environmental Monitoring and Assessment 
x Water Science and Technology 
x Environmental Science and Technology 
x Water Research 
x Desalination  
x American Journal of Tropical Medicine and Hygiene 
x Journal of Hazardous Materials 
x Environmental Earth Sciences 
x Journal of Water Sanitation and Hygiene for Development 
x Nature Environment and Pollution Technology 
x Journal of Water and Health 
x Journal of Chemical and Pharmaceutical Research 
x Water Science and Technology Water Supply 
x International Journal of Applied Environmental Sciences 
x Desalination and Water Treatment 
x Bioresource Technology 
x Ecological Engineering 
x Science of the Total Environment 
x Journal of Environmental Biology 
x Chemosphere 

The following conferences are selected based on the amount of relevant articles published, or were 
indicated by experts. Scientific conferences typically focus on a single research area, and solutions 
dedicated to developing countries make up a small niche. More practical events include expositions 



where new products are being showcased. Unesco provides an extensive list of all water events 
worldwide26 

x World Environmental and Water Resources Congress 
x UNC Water and Health (exclusively focused on developing countries) 
x World Water Week 
x International Water Week 
x International Water Association Congress 
x International Water Congress 
x Everything About Water Expo 
x Aquatech 
x Weftec 
x WEDC International Conference 
x Membrane Technology Conference and Expo 
x International Congress Arsenic in the Environment 
x International Association of Hydrological Sciences Conference 
x American Institute of Chemical Engineers Annual Conference 
x American Society for Engineering Education Annual Conference and Exposition 
x Institute of Engineering and Technology Conference 
x American Society of Agricultural and Biological Engineers ASABE 21st Century Watershed 

Technology Conference 
x American Water Works Association Drinking Water Week 
x International Conference Water Security and Peace 
x Texas A&M Conference 

 
x Even though local universities in BRIC countries (India, Brazil) are publishing an increasing 

share  of  research  on  water  purification  for  developing  countries,  ‘Western’  organisations  –
especially from the US - have a dominant role on this subject. Low-income countries – with 
the highest urgency for water purification – show little R&D activity on this topic.  

x Especially on household level solutions, much applied research is done by multinational 
companies for product development.  

x There is ongoing debate about the general scientific quality of articles published in 
developing countries. Vanity publication and plagiarism are often mentioned occurrences in 
underdeveloped academic ecosystems. (The above list is created using the Scopus scientific 
index by Elsevier, which imposes certain quality controls). Other aspects that impact 
perceived quality can be a poor command of the English language, or unfamiliarity with the 
‘Western’  scientific  culture  and  traditions. 

x Conferences tend to cover broad topics related to Water. Some focus specifically on 
challenges related to developing countries (e.g. arsenic pollution).Many are sub-branches of 
engineering societies, which focus on a multitude of topics. 

                                                            
26 http://www.unesco.org/water/water_events/Type_of_Event/Conferences_and_Colloquiums/ 



3.3. Technological trends 
 

 
x Global R&D for water treatment focuses on topics such as27:  

o Treatment of emerging contaminants caused by pharmaceuticals, fertilizers, chlorine 
resistant parasites, cryptosporidium 

� UV light 
� New chemical colloids 
� Nanotechnology  
� Membrane chemistry 
� Activated C adsorption 
� Ion exchange 

o Energy efficiency, especially for desalination 
o Medium (instead of large) scale industrial water purification solutions  
o Focus on desalination of water for agricultural use  
o Health effects of endocrine pollutants 
o Biosensors  and  ‘lab-on-a-chip’  solutions  for  decentralized  pollution detection 
o Improving water esthetics, e.g, softening the water 
o Applied research: prototypes, testing, adoption, product design and development  

 
x Trends for developing countries are different than those in developed countries due to the 

different purification needs, and different scale and cost levels involved. 
x Most of the R&D for developing countries focuses on  

o Household level solutions, and mainly on filtration 
� Ceramic filters 
� Membrane filters (mainly companies) 
� Slow sand filters 

o Removing heavy metals 
x The emphasis on chemical interventions is declining since having to buy tablets repeatedly 

makes the solution less sustainable.  
x Community level solutions gain recently more interest due to their cost effectiveness over 

single household solutions.  

                                                            
27 http://www.theguardian.com/sustainable-business/new-water-technologies-save-planet 

x There is an eminent gap between the centralized, high-tech and long-term pollutant 
focus of global water treatment R&D versus developing country specific needs, which 
are decentralized, low-tech and need to deal with more short term effects of intense 
pollution levels. 



3.4. Standardization and Test Centers 
 

 
x Water quality is described in guidelines limiting the levels of contaminants. The WHO 

standards are the most accepted and globally adapted guidelines28, although many 
developed countries use their own specific standards (such as EPA in the US29).  

o Many regional differences exist for what  is  considered  “clean”  drinking water. Some 
countries require substances to be added to drinking water that are filtered out in 
other countries , e.g. fluoride or chlorine. 
 

x Developing countries face a large number of difficulties in formulating, implementing and 
enforcing process and product standards30. Reasons are: 

o Inadequate institutional infrastructure and capabilities 
o Insufficient knowhow in standards development processes 
o Little awareness and little access to information on standardization 
o Limited participation in international standard setting 
o Poor coordination among agencies responsible for technical regulations 
o Inadequate funding 
o Inadequate stakeholder participation 
o Corruption 

x WHO provides an evaluation scheme for household water treatment solutions31. 
x Practitioners often use the US NSF32 microbiological performance evaluation standards with 

WHO evaluation schemes to develop purification solutions for countries with inadequate 
standardization. 

x The Ceramics Manufacturing Working Group regulates and certifies local manufacturing of 
ceramic filters according to the evaluation scheme of WHO33. 

x Local quality standards for community level solutions such as water treatment kiosks are 
lacking due to the relative newness of the industry. As a result, there are many operators 
competing on price but reliable guarantees on water quality are lacking.  

x Water quality testing is generally done in private testing laboratories. In many countries 
these laboratories face problems with limited resources.  

                                                            
28 http://whqlibdoc.who.int/publications/2011/9789241548151_eng.pdf 
29 http://water.epa.gov/drink/contaminants/ 
30 http://ageconsearch.umn.edu/bitstream/93814/2/op29.pdf 
31 http://www.who.int/water_sanitation_health/publications/2011/household_water/en/ 
32 http://www.nsf.org/services/by-industry/water-wastewater/residential-water-treatment/residential-
drinking-water-treatment-protocols/ 
33http://waterinstitute.unc.edu/media/Best%20Practice%20Recommendations%20for%20Manufacturing%20C
eramic%20Pot%20Filters%20June2011.pdf 

x Water quality is standardized by WHO, but definitions vary per region 
x Purification product standardization is lacking in developing countries, but Western 

standards are often applied. 
x Testing facilities are locally available, but poorly equipped, and often not focused on 

informal, decentralized solutions the poor are relying on.  

 



x Many governments only test formal water solutions, and disregard informal or decentralized 
solutions on which the poorest are relying.  

x For centralized drinking water networks, testing is often done at the point of production of 
clean water, not at the point of use. Within the network, many sources of contamination can 
exist that are not being identified. 
 
 

4. Support state 

4.1. Funding and financing 

x R&D funding: fundamental and applied scientific research 
o Funding from water purification research in Western countries is declining, and 

directed to their national research issues. It is hard to find R&D funding specifically 
focusing on the BoP, other than National Science Foundation (NSF) and US 
Environmental Protection Agency (EPA) grants aiming at global issues. 

o Technologies that are applicable to BoP are already mature; therefore the need for 
R&D focusing on new technologies aimed at the BoP is minor. 

o The best well known funding resources for BoP directed research are charities such 
as the Bill & Melinda Gates Foundation, international organizations such as WHO 
and Unicef, and national development agencies such as DFID (UK), USAID (USA), 
DGIS (Netherlands) or SIDA (Sweden). 

o Companies active in water purification product development sometimes provide 
R&D funding to the universities they are working with.  

x Project funding: projects aiming for impact without commercial objectives. 
o Most of the funding in this sector is focused on project implementations, which 

mainly comes from governments, national and international programs, NGOs and 
charities.  

o In many of the projects, water purification products are distributed for free, which is 
seen by experts as market distortion. The general consensus is that paying for 
solutions results in better maintenance and use.  

o WASH Funders provides an extensive list of funders on their funding map34.  
o Some main resources for project funding are European Development Fund, UN 

Water, Unicef, WHO, CDC Foundation, The Water Project, Clearwater Initiative, H2O 
for Life, Wash Funders, Water.org. 

                                                            
34 http://www.washfunders.org/Finding-Solutions/Funder-Profiles 

x A shift  can  be  observed  from  NGO’s  donating  equipment to social businesses 
commercially exploiting water services. The funding requirements shift accordingly 
from charity funding to impact investing. 

x Project  funding  by  NGO’s  is being replaced by impact investment, with national 
development agencies  starting  to  fund  the  “pioneer  gap”  between  R&D  and  
commercialization.  

 



x Social business funding: businesses that combine a focus on reaching social or 
environmental impact with financial sustainability 

o WaterCredit is an initiative of Water.org that puts microfinance tools to work in the 
water and sanitation sector35  

o International development enterprises helps develop sustainable businesses that 
allows for the generation of profit along the supply chain while maintaining a price 
appropriate for poor households36. 

o The website of Global Impact Investing Network provides an extensive list of impact 
investors in different sectors including Water and Sanitation as well37.  

o For the development of innovative  products  and  business,  the  “Pioneer  Gap”  is  
poses an obstacle. R&D funding and some grant money can finance the first stages 
of development of a social business, but the output of such projects (a proof of 
concept, demo, small scale pilot) is still too risky for impact investors to invest in. 
Some national development agencies are making funding available to bridge this 
Pioneer Gap,  such  as    SIDA’s  Innovations  Against  Poverty38, and USAID DIV39 
program. 

4.2. Political and institutional support 

x Biggest institutional support for water purification comes from WHO in different forms, 
such as grants, research, developing standards, guidelines, and working with national 
governments to support them on their national water strategies.  

x The WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation is 
the official United Nations mechanism tasked with monitoring progress towards the 
Millennium Development Goal (MDG) relating to drinking-water and sanitation, which is 
to: "Halve, by 2015, the proportion of people without sustainable access to safe 
drinking-water and basic sanitation"40.  

x The Water Partnership Program of Worldbank supports and finance water and 
sanitation solutions which benefits 52 million people, 17 million of which are in Africa41. 

                                                            
35 WaterCredit is an initiative of Water.org that puts microfinance tools to work in the water and sanitation 
sector 
36 http://www.ideorg.org/WhatWeDo/WASH.aspx 
37 http://www.thegiin.org/cgi-bin/iowa/resources/browse/sector/index.html#21 
38 http://www.sida.se/English/Partners/Private-sector/Collaboration-opportunities/Challenge-
Funds/Innovations-against-poverty/ 
39 http://www.usaid.gov/div/apply 
40 http://www.wssinfo.org/ 
41 http://water.worldbank.org/wpp 

x International political support for access to clean drinking water strong, but mainly 
focusing on short-term health effects caused by microbial pollution, rather than long 
term effects caused by chemical pollution. 

x Local government often hesitate to provide centralized drinking water solutions to 
slum areas. 

http://www.sida.se/English/Partners/Private-sector/Collaboration-opportunities/Challenge-Funds/Innovations-against-poverty/
http://www.sida.se/English/Partners/Private-sector/Collaboration-opportunities/Challenge-Funds/Innovations-against-poverty/


x CDC  (US’s  governmental  Center  for  Disease  Control  and  Prevention)  provides support for 
water solutions in collaboration with PAHO (Pan American Health Organization) through 
their Safe Water System program42.  

x The main focus of these programs is on preventing diseases caused by microbial 
pollution. Longer term effects of chemical, heavy metal or salt pollutions are less 
prominent on the agendas. 

x Governments in developing countries are hesitating to provide drink water piping to 
slums, because this is seen as a way of acknowledging illegal settlements. 

4.3. Awards and recognition 

Apart from the awards given from water related organization, there are many awards given for 
water purification products for their health and development impacts other organizations as well. 
The most known awards are: 

x Stockholm Industry Water Award43 
x Global Water Awards (with more than ten subcategory awards)44 
x The World Water Awards (with 3 subcategory awards)45 
x Water For Life – UN Best Practices Award46 
x Unesco Water Digest Water Award47 
x Children's Environmental Health Excellence Award - U.S. EPA48 
x Action Against Hunger Humanitarian Award49 

  

                                                            
42 http://www.cdc.gov/safewater/index.html 
43 http://www.siwi.org/prizes/stockholmindustrywateraward/ 
44 http://www.globalwaterawards.com/ 
45 http://www.theworldwater.org/awards.php 
46 http://www.un.org/waterforlifedecade/waterforlifeaward.shtml 
47 http://www.wdwa.co.in/ 
48 http://yosemite.epa.gov/ochp/ochpweb.nsf/%20content/CEH_Award.htm 
49 http://en.wikipedia.org/wiki/Action_Against_Hunger#Action_Against_Hunger_Humanitarian_Award 

x Awards are common in the Water sector, and are usually aimed at health effects  
x Awards are being pursued for status, the financial gains are often limited 
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6. Poverty definition 
Poverty can be defined economically as those living below a certain income threshold, 
typically less than 1.25 or 2 USD a day (at 2005 Purchasing Price Parity)50. Such quantitative 
definitions are often criticized for not taking into account price differences between regions, 
excluding non-monetary income (e.g. produce from subsistence farming), or ignoring that 
poverty is a continuum with different levels of hardship. We follow the qualitative definition 
of  the  UN,  which  describes  poverty  in  broader  terms  as  a  “lack of income and productive 
resources to ensure sustainable livelihoods; hunger and malnutrition; ill health; limited or 
lack of access to education and other basic services; increased morbidity and mortality from 
illness, homelessness and inadequate housing; unsafe environments and social 
discrimination and exclusion51” 

7. Background on R&D state search methodology 

7.1. Search Database 
The  database  used  for  these  analytics  is  Scopus,  the  world’s  largest  online  database  of  peer-
reviewed articles and abstracts, by Elsevier. Scopus covers over 50 million records from 21,000 
journal titles by 5,000 publishers. 

Scopus also offers advanced online  search  tools,  covering  ‘popular  scientific’  publications  outside  of  
the  Scopus  database.  Those  publications  include  scientists’  homepages,  courseware,  patents,  
institutional repositories as well as selected web content such as reports from World Bank, OECD 
etc. 

7.2. Search Queries 
The search queries that have been used to yield the data on which this analysis is built consists of 
combinations of 2 search terms: 

                                                            
50 http://go.worldbank.org/77LE4ON4V0 
51 http://www.un.org/esa/socdev/unyin/documents/ydiDavidGordon_poverty.pdf 

https://www.tno.nl/


1. A combined search term describing  the  field  of  ‘Water’  and  specific  technologies  for  Water  
Purification 

2. A  search  term  describing  ‘Developing  Countries’ 

 


