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EXECUTIVE SUMMARY 



Thb BioSand technology is a mvoIu tioaa y 
tecbnobgy. It makes ecommidy possible, water 
treatment on a much d e r  scale than commonly 
practiced and allows the decentralisation of water 
treatment to the point where compkx distn'bution 
systems are m longer required. It could represent 
the water industry what cellular telephones signify 
to the telecommW2ications industry or what srnall 
scale fie1 cells and microturbines potentially 
symbolize to the electric industry. 

BioSand Filter Factory 
Bangladesh Tbe concrete filter p d u c t  bas been proven 

effective and acceptable. By year end 2000, it is 
estimated that over 15,000 filters will be in use by 
the poor in over thirty countries of the world. And 
there is ever increasing interest by organizations 
who wish to include the product in their 
international development work. 

There is a desire and willingness to provide the 
technology to the poor and an organization that is 
capable of doing so. 

Now what is needed is a plan and effkctive 
implementation of that plan, to be able to achieve 
the vision of providing clean water to the poor. 

This Masters Degree Project is tbe Bnt step in tbe 
creation of that plan. 

The international water industry feces the challenges 
imposed by the increasing scarcity of fiesh water 
supplies, the competing demands for this supply and 
the need for incremental investments in the range of 9 
to 24 billion US dollars. Despite current expenditures 
of over 10 billion US dollars annually by governments 
of developing nations and by global institutions such as 
the World Bank and the United Nations Development 
Program, over 1.2 billion people still have no access to 
clean water. 

Over the last twenty years, the emphasis in water 
supply projects has changed from appropriate 
technology development to the generation of increased 



Bangladesh 2000 

connnunity participation and involvement, and now to 
the building of bcal capacity. Yet the successll 
implementation of strategies to provide clean water to 
the poor bas proven elusive. The industry is tom 
between its social respomibiiies - to provide basic 
access to services, to increase social and fiiaancial 
equity, to work collaboratively with and build capacity 
in the local population- and the need for more efficient 
market systems which would allow for development of 
products which have wide consumer appeal, can 
generate increased cost recovery and are easily 
replicated, adapted and improved. 

The Davnor BioSand concrete water filter is a slow 
sand filter, specifically designed for househo Id 
construction and use. Its performance, tested both in 
the laboratory and in numerous field applications in 
countries as diverse as Nicaragua, VietNa.cn, Haiti and 
Rwanda, have proved that its effectiveness is similar to 
that of a conventional slow sand tilter, with coliform 
bacterial removal efficiencies consistently greater than 
99.5%. 

Aftbrdable, distniuted treatment systems like the 
BioSand technology makes possible the use of a much 
wider variety of water sources, including consideration 
of surface water sources which may be more atfordable 
and convenient for the consumer than alternative 
ground water sources. It also provides greater 
reliability of the water quality in the household, since 
water contamination during the transport to or storage 
in the house is a fiequent occurrence. Household 
treatment systems also increase equity by allowing 
more specific targeting of service to those most in 
need. Moreover, enhanced efficiencies are realised 
because of the reduct ion in the water losses in the 
distribution systems and the ab'ity to treat only the 
water required for drinking and cooking to potable 
water standards. 

Slow sand filters are the most effective, reliable and 
affordable of all the household water treatment 
systems. The BioSand tilter offers the additional 
advantages in that it is filr easier to operate and 
maintain than conventional slow sand filters. 
Furthermore, specific mandkturing processes and 



procedures provide an element of quality control not 
present in other field muf$ctured treatment systems. 

Indigenous non governmental organizations (NGOs) 
were identified as being the optimum type of 
o r g h t i o n  to coaduct the field implementation of tl 
concrete filter technology, because of their skills, 
experience, co nmitment, location, relationships and 
planning methodologies. The three alternative cbanne 
available to Davnor to reach these local NGOs- 
International NGOs (INGOs), local governments or 
local joint venture business partnerships- all present 

R ~ a n d a  2000 challenges. INGOs have the societal mandate, 
organizational structures and funding to act as an 
effective channel but they also represent a threat to 
local NGO autonomy and independence and are often 
unwilling to c o d  to long term development support. 
Davnor's ability to rnake connections with appropriate 
governments, the risk to its corporate reputation of 
making the wrong coonections and the well recognised 
limitations of governments in developing countries 
provide restrictions to using local governments as an 
avenue of transfer, The inherent limitations of 
combining social and commercial objectives present a 
challenge to the third alternative. 

The business-NGO alliance is the alternative that offers 
the most opportunity for social sustainab'ity because it 
is best able to match services with what customers 
want and create an extended relationship between the 
client and service provider. Furthermore, appeal for the 
humanitarian product is enhanced by association of the 
humanitarian product with the commercial filters used 
by those of higher status. In addition, this ahemative is 
best able to provide adequate and reliable sources of 
Wing, the required efficiencies and economies of 
scale and the most reliable and relevant indicators of 
performance; the components necessary for financial 
sustainability. Moreover, this type of alliance would 
provide a technical home in which the technology can 
reside locally. This national centre of technical 
expertise would be able to provide more complete 
water treatment solutions, ensure adequate product 
quality control and encourage appropriate innovation 
and experimentation. 



The development of the htmamhrm . . 
business could 

also prove beneficial for the commercial business in 
terms of developing a potential client base and budding 
positive relations with NGOs and fhdbg agencies, 
which are alro important clients of the commercial 
business. It also allows for the creation of an extensive 
knowledge base of the local water requirements and 
healthy internal competition. The potential to engender 
a unique, investor appeal is also enhanced. 

Chiaa and Iadia represent the primary target markets 
because they far supersede any other countries in terms 
of need and have stable environments in which to 
develop local business joint ventures. In Brazil, 
Turkey, Mexico, Kenya, Philippines and Argentina the 
need b high and the business and political climates 
good; while, although over 40 million people in each of 
Indonesia, Ethiopia, Nigeria, VietNam and Pakistan 
need clean water, the risk of forming a successfbl joint 
venture is high. The Democratic Republic of Congo, 
Tanzania, Myanmar ad Sudan have smaller 
populations requiring assistance than the previous 
group of countries with similar or worse political and 
business risks. Other countries with populations less 
than ten million people who require clean water, but 
where the appropriate climate may be present include 
Madagascar, Morocco, Egypt, Peru, Iran and Thailand. 

The next steps to be taken to implement the 
recommended strategy of distributing the humdntarian 
technology through a local business- NGO alliance, 
involve actively seeking the commitment of the major 
stakeholders of the corporation and developing and 
explicitly stating the corporate values which would 
lead to the desired balance between the humanitarian 
and commercial objectives, and between localization 
and globalization objectives. The ideal local partner is 
ow, which, in addition to providing D a m r  with local 
market access, is similar to Davnor in terms of 
corporate values, co mmitment to the humanitarian 
effort and technical expertise. 

Damor should also supplement its long term strategy 
with shorter term strategies such as the continuation of 
its training programs and assistance to International 
NGOs operating in developing countries. The results of 



the work of S e s  Purse have been impressive 
and should be continued with rnany agencies. In 
addition, the promotion of the concrete filter 
technology, in discussions with bilateral and multi 
lateral fundiog agencies such as the World Bank and 
CIDA should be empbasid. 

CARE Indonesia ( 1998) 



INTRODUCTION 



Davnor Water Treatment Technologies Ltd. has designed a water filter, 
specifically for use by very poor people in developing countries, who 
lack access to clean water supplies. There are now over 5000 of these 
concrete mers in use throughout the developing world and they have 
had questioned success in providing clean water to poor people in 
over 30 countries. 

GLOBAL DISTRIBUTION 
BIOSAND FILTER TECHNOLOGY 

Over the last five years, Davnor has distriiuted this technology fiee of 
charge to non- governmental and church organizations who wished to 
incorporate the manufacture of the filters in their international 
development work. The organization which has spearheaded the field 
implementation of the filter and is primarily responsible for the 
majority of the 5000 instalktiom is Samaritan's Purse, a Christian 
organization headquartered in the United States. To date, Davnor has 
done little active marketing of this product, and has given training in 
the manuhture and use of the filter primady at the request of the 
potential imp kmenting organizations. 



Given the tremendous potential of this technology to positively f l i t  
the lives of more than 1.2 billion poor people, and the proven 
successll field implementation of the tedmology, Davnor now wishes . . to develop a more pro-active plan for tbe humandanan distribution of 
the concrete BioSand filter. 

Although Davnor is a commercial bus& with the ultimate objective 
of generating a profit to its shareholders, Davnor recognises its 
responsibilities to the world's poor. Accordingly, Damor's 
management has developed certain humanitarian objectives as follows 
(D. Manz Personal Correspondence): 

1. To distriite the tectmobgy, royalty fk, to those in need and 
who canwt afford to pay. 

2. To ensure that these technology interventions can continue to 
operate and generate the intended benefits over their planned 
lives. 

3. To kilitate and promote the spread ofthe technology. 
4. To undertake the actions listed above in a manner that is 

firmcially sustainable. 

The objectives of this study are, theretbre, to analyse the major issues 
and develop a plan of action, which will meet the Davnor objectives, 

Perhaps more than an-v listed above. 
other sector, water supplv 
and sanitation hits on all 
the main themes of 
development: poverty 
alleviation. environnrental 
mstainability, private- 
sector led growth. 
participatoy development 
and good governance. 

World Bank. Water 
Supply and Sanibtion 
Blue Pages 

The study is presented in five major sections: 
1. The International Water Industry for The Poor 

To provide the reader a context for the detailed analyses 
presented later in the report, this overview provides a general 
understanding of the worldwide potable water supply industry 
for the poor; - the international demand, supply, the historical 
responses to the need for water, the major players and the size 
of the present industry. A summary of the challenges facing 
practitioners in the industry provides a -work for the 
discussion of the issues Davnor needs to consider in 
development of its humanitarian technology distniution plan. 

2. The Product 
To establish the credibility, effectiveness and potential of the 
filter, this section contains a comprehensive technical analysis 
of the filter. Firstly a detailed description of the product 
development history, components, process, design, operation, 
maintenance and cost is provided. Secondly, this technology is 
compared with other available technologies commonly used to 
prevent the spread of fkecal-oral diseases in developing 
countries. 



3. The Strategy 
Alternative means of introducing the technology are analysed 
and compared. The more traditional approaches involve 
technology introduction and promotion by means of community 
water supply and sanitation projects. These projects are usually 
implemented through NGOs or government agencies. 
Alternative metbods of technology transfer include product 
promotion and distribution through businesses, which are 
locally owned and operated. These options are discussed in the 
context of creating a system, which is socially, financially and 
technically sustahble. The potential impacts of the continued 
humanit* dktci'bution of the technology on the commercial 
business objectives are also evaluated. 

4. TheMarket 
Having established the product viability and recommended 
strategy for technology distriiution, the potential markets for 
the products are andysed relative to the factors required for 
mccessfid implementat ion of the overall strategy. Developing 
countries are compared worldwide in order to determine market 
priorities. 

5. Plan of Action 
The principal actions required by Damor to successfUlly 
achieve its humanit- objectives and implement the 
proposed long and short tern strategies are presented and 
discussed. 

In summary, the study cxamines WHY the product is needed, 
WHAT are the product strengths, weaknesses and potential, 
WHERE are the best markets, HOW should it be promoted and 
distri'buted and with WHOM should relationships be instigated. 
Lastly it attempts to defme a plan of action to achieve the 
vision formulated as a result of the analyses. 



1.0 WATER SUPPLY IN DEVELOPING 
COUNTRIES 

To provide thefiarnewrk fur discassion of the plan for the Davnor hmanitman 
distribution of Bio&ndfittration technology, this section begins by reviewing the 
issues which Meet the wotldwde demand md the constraints which Meet supply. A 
basic understanding of the major plryers and the size of the industry is then 
provided. The historical developmnts, which feud to the challenges that the 
industry faces today are reviewed. And finally, the issues which presently confiont 
practitioners in the industry, like Dmnor, are analysed 

The major sections are s d d  below: 

1.1.0 The Need 
I. 1 .  I Vital for life 
1.1.2 Health 
1.1.3 Capacity Development 

1.2.0 The Supply Challenges 
1.2.1 Scarcity 
1.2.2 Competing Uses 
1.2.3 The Development Dilemma 

1.3.0 The Industry 

1.4.0 Service History 
1978-88 Appropriate Technology 
1988-94 Hardware to Sofhvare 
1994-2000 Demand Responsive 

t 5.0 The Future Challenges 
1.5.1 Product Development 
1 5.2 Understandable Technology 
1.5.3 Dcmand Responsiveness 
1 S.4 Capacity Building 
1 S.5 Financial Sustainability 
1-56 Structured Development and Standardization 
1 S.7 Women and Water 
1 S.8 Summary 



Article 24 of the Convention ofthe 
Rights of the Child (1 989) provides 
that a child has the right to enjoy 
the highest attainable standard of 
health. Among measures States are 
to fake 10 secure rhis right are 
measures to: 'combat disease and 
malnutrition ... through inter alia ... 
the provision of adequate 
nutritious foods and clean drinking 
water. 

SAFE WATER 

SANITATION SERVICES 

Clean water affects a person's survival, health and their ab'ity to 
grow beyond the intergenerational cycles of  poverty. 

1.1.1Vital to Life 

There is no substitute for water, clean or dirty. It is a precious 
resource and essential to We, and without it, a person dies in just a 
few days. Access to a safe and aEordable supply of drinking water is 
universally recognized as a basic human need for the present 
generation and a pre-condition for the development and care of the 
next. 

Water is so important that, at the recent World Water Forum, which 
took place in March 2000, there was debate as to whether basic 
water services should be considered a fundamental human right, and 
supported by major human rights treaties, statements, covenants and 
official practice worldwide. There was agreement that it not be 
classified as a human right but that it be considered a basic human 
need and an essential social good. (Globe & Mail, March 2000). 

Yet over 1.2 billion people, approximately 20% of the world's 
population, located primarily in Asia and Africa, have no access to 
clean drinking water. (WHOAJNCEF '94). 

1.1.2 Health 
Source: DFlD 98 

11 t an-v one tinre. half o f all people 
in developing countries are 
d e r i n g  from one or nzore of the 
six main diseases associated with 
inadequate water supp[v: 
Diarrhea-carrsed bv microbial 
pathogens, Ascaris, Dranculiasis, 
Hookworm & Schistorniasis-all 
caused by worm in festtcrtion and 
Trachoma-caused by a bacreriuni 
and leading to blindness. 

Water shortage, poor quality water or unreliable water supply have 
profound effects on people's well being. Although the quality of the 
data on mortality and morbidity Eom unsafe drinking water is 
mixed, (this author found estimates of annual child deaths that vary 
from 3 million to 15 million annually), the magnitude of the effects 
of waterborne diseases make them the second leading contributor to 
death and disease worldwide (Figure 1.1. I), responsible for 
approximately 10% of the total.( Harvard and \MiO Joint Study). 
Over ten thousand people die &om water related illnesses every day 
(WHO 98). 



MAJOR CAUSES OF DEATH & DISEASE WORLOWlDE 

Children are the most vulnerable to water related preventable 
diseases and over 5 million children die every year fiorn 
diarrhoea1 diase and dehydration (WHO 98), and over half 
experience more than Meen attacks of serious diarrhoea before 
the age of five. (Bern 1992). Repeated bouts of diarrhoea inhibit 
the ability of the body to absorb nutrition for a much longer 
period than the duration of the actual diarrhoea1 episode. Thus 
children become at risk of stunting from malnutrition (Gadgil98). 
A lack of water also means that children cannot wash often 
enough and so suffer kom eye infections and skin diseases such 
as scabies. 



H m  Water, Sanitation 
orrd Hygiene Contribute 
to Human Development. 
Improved wafer, sanitation 
and hygiene contribute to 
human developnrent 6-v: 

Reducing the health 
burden of water borne 
and water washed 
diseases. 
Reducing the time taken 
off work (or school) bv 
iN people and their 
carers. 
Improving nutrition due 
to reduced loss o/ 
nutrients through 
diarrhoea. 
Reducing the time and 
effort spent, nomaf~v  6-v 
women and children, to 
carry water front distant 
sources. 
Hence making time fir 
other activities such as 
children S school 
attendance and adults' 
income generation. 
lnrproving people k self 
worth and social status. 
Improving privac_v and 
digniv, especinl!~ for 
women. 

1.13 An Emtry Point to Human Development and Poverty 
Elimination 

The benefits of a d i e  water supply go well beyond improvements to 
heaith and well being. It affects a person's quality of life. Access to 
convenient and affordable water can save people's time and energy 
and eahance their livelihood opportunities. The time spent collecting 
water is a double burden, as it means less time is available for the 
productive activities on which subsistence economies depend. 

UNICEF estimates that the effort spent annually in developing 
countries fetching water is 10 million person years. (UNICEF 95). 

IIED in Vision 2 1 



1.2.0 THE SUPPLY CHALLENGES 

Among the major fsctors which affect the domestic supply of 

In the 1977 Comprehensive 
water &e water availability, the ability of the industry to 

Assessment of the Freshwater compete for scarce supplies and the ability of governments to 
R~~~ of world obtain the resources necessary for service provision. 
Secretary General summarized 
the position as ~OIIOWS: 13.1 Water Scarcity 
' Water use has been growing at 

twice the rote ofpopulation Only one third of the water that runs annually to the sea is 
i ~ ~ r ~ ~ e  durins this cent~r?, and accessible to humans. Of this, more than half is presently being 
alrea& a number of regions Ore appropriated for use, and d e d  is expected to double in thirty 
chronically wafer short. A bolt2 
one third ofthe world S years. Furthermore, much of what is available is being degraded 
Doouration lives in c-,unl,jes that by eroded silt, sewage, industrial pollution, chemicals, excess 
c K 

are experiencing nroderate to nutrients d algae (devilliers 99). 
high wuter stress, partlv 
resulting from increasing 
demands from a growing 

Per capita availability of good potable water is decreasing in 

population and human acfivities. every developed and developing country because of increasing 
gv p j ,  as much er two thirds populatio~, water degradation md ~lhnate changes. Moreover, 
ojthe w&ld population w i l l  be most of the easy sources of water have been exploited and much 
under stresx conditions. ' of the water is in places where it isn't needed. 

Swedish hydrologist, M a h  Falkenmark, suggests that any nation 
with less than 1000m3Ipersonlyear is water scarce and water 
stress occurs in my country with less than 1700rn3/persodyear. 

Around 230 million people live in 26 countries classified as water 
deficient, mostly in the Middle East and Sub Saharan Afiica 
(Black 98.) 



1.2.2 Competing Uses 

Domestic water consumption uses just a small hction of the 
total water consumed. Water supplies are also required for 
agriculture, industry, power generation, ecosystem protection, 
navigation etc. 

Irrigation uses 70 % of the world's k s h  water supplies (CIDA 
Web page), and in developing countries it accounts for as much 
as W ?  of the total consumptive use. Worldwide irrigated lands 
are only about one sixth of the total area timed, but account for 
more than o w  third of the global harvest. Without irrigation, 
yields in the world's mjor breadbaskets- on which the feeding of 
the planet depends- would drop by almost half(de Villiers 99). 

Although some competing uses for water, such as irrigation, are 
very important and although water for domestic use accounts for 
only 8% of water consumption (CIDA Web page), this proportion 
must be safeguarded in both quality and quantity as a basic 
human need. WS&S programs need to be part of integrated water 
resources management strategies in developing countries. Issues 
such as water allocation, pricing policies; regulatory and 
legislative issues in water conservation and pollution control all 
affect the availability and pricing of water for domestic 
consumption. 

1.2.3 The Development Dilemma 

The World Development Report 1999-2000 emphasizes that 
'although macroeconomic stability is an essential pre-requisite to 
sustained growth, growth does not trickle down: development 
must directly address the pressing goals of human beings.' 
Consequently, it is essential that specific investments into 
provision of basic needs such as water be mahtakd. 

There is a definite correlation between the state of a country's 
economy and the availab'ibty of basic services; between poverty 
and lack of safe water supply and sanitation. Establishing basic 
services throughout the developing world has proven to be very 
ditticult because the service users cannot afford to pay for them 
However, people need these basic services, in order to be able to 
develop to their potential. 



Technolog), C d  
Person 

High Cost S200 
(Piped water ro 
individual 
households) 
Intermediate Cost $100 
(Piped water to 
public sfandposts) 
Lmu Cog $30 
(Hand dug uvlls, 
rainwater 
harvesting & 
public srandposrs) 

UNICEF 19W 

Therefore there is a critical dilemma facing the water and 
saaitation sector; on the one band, the provision of senices 
depends on the eradimtion of poverty and the buildiog of viable 
growing economies, whilst on the other band the availability of 
basic services is a necessary component of poverty eradication. 

1.3.0 THE INDUSTRY 

The World Bank estimates that current spending on worldwide 
water suppiy idhstmcture is approximately $23 biion US per 
year (Panayotou 98). The total annual investment in developing 
countries during the 1990s was estimated at S 10 billion US. 

On average 65% of this W i n g  was raised from in country 
resources, the rest fiom bi-lateral and muiti lateral external 
fuoding (Gadgi198). But there is a strong regional variation in in- 
country Wing, firom 90% in the Middle-East to 25% in Africa. 

The four main external Wers of WS&S projects over the last 
twenty years bave been: 

o The World Bank 
o United Nations Development Programme 
o The World Health Organization (WHO) 
o UNICEF. 

with the World Bank and UNDP accounting for approximately 
80% of the total, primarily through the joint UNDP- World Bank 
W&S program (Black 98). 

The World Bank's database on Private Participation in 
hfiastmcture shows that the total private investment in water and 
sanitation in developing countries is only $25 biion, of which 
zero is in South Asia and less thau $0.25 billion is in a c a  ( the 
areas with the largest unserved populations.) Therefore, in terms 
of basic water and sanitation services, the private sector is 
insignificant. 

The World Water Council projects that, in addition to the $10 
billion currently being spent, incremental M s  in the range of $9 
to $24 biion a year would be required for everybody in the world 
to achieve the basic water and hygiene requirement (Vision 2 1). 
The costs are lower if money is allocated, fiom high cost, high 
technology projects, to affordable, more appropriate technologies. 
Thus, a strong focus on low cost technologies is critical for any 
significant acceleration of service provision. 



1.4.0 EIISTORY 

Water supply and sanitation rose up the development agenda 
more than 20 years ago when the 1977 UN Water Conference 
recommended that the 1980s become the 'International Drinking 
Water Supply and Sanitation Decade' (IDWSSD). During the 
course of the 23 years since the IDWSSD was declared, there has 
b.en a major transformation in the worldwide water and 
sanitation picture. 

1978-1988: The Appropriate Technology Phase 
At the start of the Decade, the major inhibition to the provision of 
water supplies was that public health engineeriog authorities in 
developing countries were structured to provide and administer 
centralized piped water systems. These were impractical and 
d o r d a b l e  for most poor communities (Black 98). 

The initial focus was therefore to identi@ low cost 'hardware' 
solutions to the need for safe water supplies. One of the key 
challenges was persuading the engineering establishment to 
endorse technologies, which appeared to belong to an earlier era, 
which did not provide any commercial boost to the industry or 
coder status on professionals associated with it. Development 
and acceptance of low cost, appropriate technology wisdom 
needed time to prevail. 

In addition to the development of appropriate techno logy, the 
LDWSSD brought together the four main international players in 
the water and sanitation sector, the World Bank, the UNDP, 
WHO and UNICEF. 

1988-1994: From Hardware to Software 
Participfoty Appruaches 
In acknowledgement that lack of involvement of local people 
explained the Wwe of many projects, the concept of 
'participatory development' was accorded new respect. 
Throughout the development community, participatory 
approaches at the community level were promoted, to elicit 
information, to build confidence and leadership, undertake 
service tasks, select project beneficiaries or sites, and monitor 
results. NGOs and community based organizations were key 
vehicles for the promotion of participatory development (Black 
98). 



Cost Recovery 
There was inxeased recognition that governments and external 
agencies would be able to provide only a a t i o n  of the linancial 
commitment required to provide MI senrice coverage. 
Sustainability, in short, required that people-even poor people - 
would have to make some financial contribution. Cost recovery 
became one of the new watchwords (Black 98). 

Women 
From the early 1980s an increasing amount of attention was 
given to the role of women in water supplies. In most parts of the 
world, women are the traditional providers of the household 
water supply. Also with their responsibilities for f d y  health, 
women are often the strongest advocates for change and 
improved Facilities in the community. Thus as participation by 
the community became increasingly emphasiid, the role of 
women grew in significance. 

Government 
There was growing consensus that, in the future, government 

'It is OS evevone agreed should do less to provide services, and instead enable other 
Off Oughr lo be done but institutions- public and private- to deliver them no one does it. ' 

Curt Camemark Chief of 1994 to 2000 
supen im~  Dik*ion. World By the mid 1990s, a paradox faced the water and sanitation 
Bank community. On the one hand, there was remarkable mmhity 

around the issues to be addressed and the appropriate policy 
responses. On the other hand the performance of the sector in 
developing countries was very poor. (Black 98). 

Cap~cily Building 
The evolution in thirhg diiri?g this period involved increased 
emphasis on capacity building. The poor results of many projects 
were explained by the fact that the organization which a d  
dmhktrative responsibility for service delivery following 
construction tumed out not to have sdlicient human resources, 
skills or technical expertise to run them The organization may 
also have been inappropriately structured or c o d i d  in a 
legislative framework which hampered efficiency. Focus was 
therefore placed on creation of an enabling environment via 
policy, legal and regulatory k w o r k s ;  institutional 
development including community participation and human 
resources development including training and education (World 
Bank). 



Demand Respmive Setvice Provisbn 
By the 1990s, it bad become clear that the success or Mure of 
low cost water and sanitation programs was principally 
determined by consumer dernand. Emphasis was pIaced on 
demand driven decision making based on using community 
preferences and on the expression of a community's 'willingness 
to pay' for a given service level. It was believed that only if 
people attached a quantifiable value to the service, which could 
be ktored into costs, would there be any kind of guarantee that 
the service would be sustained or sustainable (Sara 98). 



1.5.0 THE FUTURE CHALLENGES 

The previous discussion has demonstrated that there bas been a 
slow evolution over the last twenty years to a more fiee market 
approach to water supply services for the poor, with increasing 
emphasis on consumer demand and willingness to pay. But this 
new approach, bas resulted in several new challenges for the 
industry. It is important , for determination of its future strategies, 
that D a m r  understand the challenges which it will h e ,  and 
which are presented below. 

1.5.1 Product Development 

Developing a consumer market means that service providers now 
have to provide a menu of services and products. Moreover, these 
products need to match the potential market in price, appeal and 
technology. But who is mponsibk for developing these 
pmducts? 

Government departments and international doonor organhations 
are not used to, or designed for, the developing and marketing of 
products. Private companies see very Little profit margin in 
research and development of products for the poor, and 
engineering organizations, because o f t  heir technical focus, do 
not concentrate on development oE what they perceive as, low 
technology products. Consequently, there is very little effort 
being spent on product development for this market. 

The ability to offer appropriate products to the poor would 
require that organizations make product development one of the 
specific objectives of the organization. 

1.5.2 Understaada ble Tec baoiogy 

Experience has shown that health benefits are maxhkd when 
interventions target the three inter related areas of water supply, 
sanitation and hygiene (Esrey 9 1). 

However, at the community level water supply is primarily a 
communal service; whereas sanitation for the poor generally 
involves a simple household latrine, for which the individual 
family retains responsibility. Water supply also stands apart in 
one important respect. It has a relatively high technological 
content which requires technical support from the design a d  
planning stage, through construction and into operation and 

- - 



olaintenaace. For these reasons, support in water supply 
programs is dominated by technicians whereas sanitation and 
hygiene interventions need mainly health and social workers. 
(DFID '98). 

Hygiene promotion provides the Link between the technology and 
its users, and this promotion must begin before implementation 
because it gives users the knowledge with which to make 
infonned decisions. But although hygiene promotion is a 
necessary component of both water supply and sanitation 
interventions, the skills required for its use are more Nely to be 
found in organizations linked with sanitation than those found in 
water @FID '98). 

Therefore, one of the challenges k i n g  Davnor and the water 
supply industry in developing countries, is how to make the 
technology understandable so that the average consumer is 
capable of making appropriate choices; and so that water supply 
programs can be better integrated with sanitation and hygiene 
programs* 

1.5.3 Demand Responsiveness 

A joint World Bank- LJNDP study of 125 water projects, 
conducted in '96-'97 found that employing a d e d  responsive 
approach at the community level signrficantly increased the 
likelihood of system sustainab'ity (Sara & Katz 98). But it also 
indicated that very few projects worldwide were yet managing to 
implement this approach W by? 

For services to be consumer driven, d e d  must reach a point 
where there is signiscant public appreciation of the value of the 
services. How to create demand in a population who do not have 
an understandiig of the value of the services- their contribution 
to convenience, health and quality of life- is one of the 
overwhelming challenges facing the water and sanitation field. 

Also, unlike bureaucracies, markets cannot be rnade to function 
according to a predetermined administrative plan. Consequently, 
catering to or developing a consumer market around water and 
sanitation fkcilities requires enough flexi'b'ity to allow for a 
process of learning and growth. 

Furthermore, demands for community water supply are localized 
demands. Therefore a demand- responsive approach requires that 
xnanagerial decisions about levels of service, location of facilities 



and recovery of operation and maintenance costs should be made 
locally. This means that communities need to be sufliciently well 
informed in order to make choices about matters such as 
technology and to articulate demands. 

What's more, d e d  will, in general, come from those with the 
necessary assets and skills to make their demands heard, as well 
as those willing to take responsibility for maintenance and 
management. This will work largely against the poorer strata of 
societies. Ways to mitigate this effect need to be carefblly 
considered (Smout & Pany- Jones 98). 

In conclusion, the difficulties associated with bahncing equity 
and market considerations, involved in a demand responsive 
approach in very poor communities, should not be 
underestimated. 

1.5.4 Capacity Building /Community Based 
Management 

Participation by the community in the design, construction and 
operation of water systems is presently being touted as one of the 
principal contributors to system sustainability (Narayan 93). But 
participatory approaches can be time consuming and require 
considerable investment of resources. Much longer lead times are 
also required (MinatuUah et al 98). Are participatory 
approaches always nee- ry? 

If a professional encounters an urgent situation, does he obtain 
input fiom those who do not and cannot have the same 
knowledge base as he does, or does he simply assess the situation 
and prescni the most appropriate solution based on his 
professional judgment. There is a balance which needs to be 
achieved between the participation necessary to achieve support 
and championing of the system by the community, and the 
efficiency and efficacy of p r e s c n i  solutions by professionals in 
their field. Furthermore, there are times when the scale of 
projects and the technology used may make participatory 
approaches impractical. 

Participation can also be a source of tension, and sometimes a 
destabilizing force in the community, if it inappropriately 
unbalances existing socio-political relationships. Participatory 
approaches need to be built on a thorough understanding of the 
leadership and organization of the communityy including both 



f o r d  and M o d  groups and structures Tbere is a need to 
comprehend how changes m resources can affect livelihoods at 
the household level and the stratification within the community. 
One cannot classify an entire community as poor. Every 
community tends to subdivide itself and marginalize sub groups 
within it. 

Community based management may provide communities with a 
sense of ownership, but community based structures ad systems 
need to be citrehlly hid out. There is a need to define: 

What does the community own? 
In what kind of institution is this ownership vested? 
What system are necessary to ensure that people are treated 
equitably? Vilkge water committees can be weak and easily 
controlled by a few. 

Establishment of appropriate and effective linkages among all 
the required participants in a water project continues to be a 
challenge. 

1.5.5 Financial Sustainability 

Without adequate cost recovery, water supply and sanitation 
services will not be sustainable. The concept of water as an 
economic good is gaining currency; but it has to be read with the 
condition that was attached to it at the Dublin conference: 

'kithin this principle, it is vital to recognize the first basic right 
ofaM human beings to have access to clean water and sanitation 
at an affordabIe price." 

The affordable price, in question, needs to consider the recurrent 
costs of the water supply, the capital costs, the users willingness 
to pay and the users poverty (DF[D 98). Safeguarding the poor 
fiom hardline, economic approaches, while pursuing the 
objective of hll cost recovery is a major challenge for all 
countries. 

Social scientists argue that economic positions are being used to 
reinforce inequity and that present approaches result in economic 
tariffs being demanded fiom the unserved, poor people rather 
than &om richer people who enjoy subsidised rates. There are 
concerns about the effects on poor consumers of privatizing 
water supply utilities in countries without a strong regulatory 
-work. There are also apprehensions that the labour 



contriiutiom of a corn* are mt being l l ly  valued, so that a 
community's contribution and commitment to the water project 
are u n d h t e d  (Smut & Parry- Jones 98). 

The narrow road between social swtahab' i  and 6nancial 
smtahabii needs to be manouevred carellly. 

15.6 Structured Learning and Standardization 

As more emphasis is placed on demand responsiveness and 
decision making at the lowest levels, there is a larger number of 
variables, which affect the success or failure of a project. It is 
becoming harder to identify common indicators from which to 
learn lessons, and more ditlicult to synthesize experiences and 
institute a structured learning process. 

In this more unstructured environment, it is ditficult to achieve 
consistency in the approach to projects. These inconsistencies are 
heightened when large numben of intermediaries, including 
NGOs, are involved in the implementation. NGOs suEi  fkom 
lack of continuity in s t f i g  and funding and so are often not in a 
firvouable position to replicate projects (Mina& 98). 

Donor based projects can do no more than illustrate the way 
ahead. Permanent solutions need to be replicable by the 
indigenous populations using their available material and human 
resources. 

Furthermore, standardization of equipment and parts is often not 
very common between projects, especially, if they are W e d  by 
ditferent donors (Dm 98). The multiplicity of designs and 
equipment installed by dxerent agencies has left many countries 
with such a wide variety of facilities that none are supportable. 
Standardization is a crucial part of any strategy to achieve 
sustainability and replicability @Fm 98). 

The challenge is therefore to provide a system with enough 
flexliiility to allow for changing conditions at the community 
level within a framework which, promotes consistency, 
standardization where appropriate, and structured learning. 

1.5.7 Women and Water 

All significant donor agencies in the water supply and sanitation 



Lesl~ons on Gender 
Gender is a central concern 

in water and sanitation. 
Ensuring both women 's and 

men 3 participation improves 
project performance. 

SpeciJc, simple 
nrechanisms niust be created to 
ensure women S involvement. 

A ttention to gender needs to 
start as soon as possible. 

Gender analvsis is integral 
to project identijcation and 
data collection. 

A learning approach is 
more gender responsive than a 
blueprint approach. 

Projects are more eflective 
when both wonten 's and men S 
preferences about 'hardwore 
are addressed. 

Women and men pronrote 
project goals through both their 
traditional and non traditional 
roles- 

iVon- governmental 
organisations and especzal!~ 
women 's groups can facilitate a 
gender- balanced approach. 

Gender related indicators 
should be included when 
assessing project perfornrmce. 

industry presently place a very strong empbasis on considering 
and promoting the role of women in water projects. CIDA, the 
Canadian International Development Agency, lists the 
involvement of women in a project, as one of the criteria used 
for projat Ming.(CIDA 99). 

However, this strong gender approach raises sensitive issues to 
do with confronting social and cultural norms and challenging 
power structures- something that communities, governments and 
donor agencies must do with care and respect. For women and 
children, additional care must be taken to ensure that 
participation is neither tokenistic nor an added burden. 

While female empowerment may be a desirable end in itself, for 
purposes of this industry, it should be viewed as o w  of the 
principal means of providing communities with the required 
water services. 

1.58. Summary 

The water industry in developing countries appears to be in a 
state of flux, somewhat torn between its social responsibilities to: 

ensure that everyone, including the very poor, has basic 
access to services, 
develop capacity within communities to manage their own 
systems, 

= democratically involve as many people as possible in the 
decision making processes, 
promote equity between men and women 

Source: the World Bank's 
toolkit on Gender in Water and 
Sanitation 

and its wed for more efficient market systems which involve: 
Development of products and technologies which are 
understandable and have wide consumer appeal 
Creating consumer demand 
Cultivation of processes d systems that are efficient, 
effective and permit continuow learning 

m Recovery of costs sufiicient to allow for financially 
sustainable service provision. 

The strategies and plan of action, developed for the humanitarian 
disttriution of the Damr concrete water filter within this 
document, focus on the optimum ways of balancing these two 
sets of requirements. 
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2.1.0 Technology Effwtiveness 

The Davnor BioSand filter is a slow sand water filter, which has 
been specijjcally designed to be built on a very small scale, 
suitable for households, and to be used intermittently. Prior to 
these design improvements, slow s a d  filters generally involved 
large scale community size filters, which required a continuous 
flow of water for effective treatment to occur. These 
innovations to a technology, which has been used effectively in 
water treatment for over 150 years, has resulted in the 
technology being made available to a much broader spectrum of 
consumers at a very low cost. 

Testing Water BioSand Filter Slow sand filters have been proven to remove, almost 
Londiani, Kenya 1998 completely, all disease causing organisms, contained in water. 

The& organisms known as include bacteria, viruses, 
protozoa or cysts and helminths or worms. The treatment 
effectiveness reported in the literature is as follows: 

Removal Rates 

The average (BioSand) filter 
e ffec fiveness was high (96%). 
Considering the /act rhat some oJ 
the source water was more than 
10000 coli form units per 100 nrl of 
source water and that the average 
was over 2500 c/iufl UOnrl, the 
eflcienqv of the j filter upas 
remarkable 

Kaiser and Chang (98) 
Viet Nam 

Total and Faecal Bacteria 99 to 100% (Bellamy et al, '85) 
viruses 99.9 to 100% 

(ffendricks & Bellarny '9 1) 
Cysts >99.99% 

(Bellmy '85; Schuler,Ghosh '9 1 ) 
worms 1000/0 ((Bernarde & Johnson '70) 

The BioSand adaptation of slow sand filtration has proven to be 
just as effective as traditional slow sand filters in both 
laboratory and field tests. The technology has been introduced 
into over 30 countries by different organizations and people, in 
a variety of ways. 

In conjunction with the introduction of the technology, the filter 
has been tested by several government, research and health 
institutions as well as NGO agencies. A sunrmary of the test 
results is given below in Table 2.1.1. 



Table 2.1.1 
Contaminant Removal EBieieney 

BioSand Water Filter 

Country 

Nicaragua 

Canada 

Canada 

OrganiutMlr 

Institute Nicaraguense de 
Acueductos y 
Alcan tarillados 
University of Calgary 

National Water Research 
institute 

Date 

Jul 1 993 

Nov 1995 

Nov 1 996 

(2) Average of 32 households 
(3) Average of 2 1 households 
(4) Raw and treated water not tested on the same days. 
All samples show zero levels of fecal c o l i f m  and minimal levels of total c o l i f m  on day of  final test. 

Total Suspended Solids 
T&l Organic =ban 
C hem ical Oxygen Demand 
E. Coli Bacteria 
Fecal Coli form 
Total Coliforrns 
(River water) 
Fecal Coli forms 
(River water) 
Total Coliforms 
(Three Households) 
Fecal Coliforms 
(Three Households) 

Iron (F) 
Iron (T) 
Turbidity 

of test period 

Nov 1998 
Nov 1998 
Aug 1999 

VietNarn 
Brazil 
Bangladesh 

Canada 

100 
14 to 18 

100 
95.8 'Z' 
99.7 '3' 

99.8 ''' 
99.9(4' 

60.0 to 100'~' 

74.3 to 

91.5 
90.5 
85.7 

Coataminan t 

Coliform Bacteria 

Faecal Colifotm 
Turbidity 
Heterotrophic Bacteria 

Giardia Cysts 
Crytosporidiwn Oocysts 

Organic and Inorganic 
Toxicants 

(1) Damage of 10 to 15 % of schmutzdecke discovered at end 

Samaritan's Purse 
Samaritan's Purse 
Proshika Manobik 
Unnayan Kendra 

Montana Native Reserve 

k w  
Remwal 
E ffickncy 

Ye 
99.1 to 99.6 

99.1 to 99.7 
94.1 to 96.1 
65 to 90+ ( I )  

100 
99.99 

50 to 99.9 



2.2.0 Development History 

The water filter was invented by Dr David Manz, P.Eng., Ph.D., 
an expert in tbe field of water supply and sanitation, while at the 
University of Calgary in the early 1990s. In 1999, Dr Manz 
resigned as a professor in the Department of Civil Engineering 
at the University of Calgary, to devote his fidl attention to the 
f b k t  development and marketing of the filter technology. The 
technology is patented by the University of Calgary and 
licensed to Damor Water Treatment Teclmologies Ltd., which 
is primarily owned by Dr Manz* The rights to the hmamtami . . 
distn'bution of the technology are held by Dr Manz* 

A brief summary of the international, humanit- projects, 
implemented or contemplated, is given in Table 2.2.1 

Dr Manz Teaching tbe BioSand Filter Technology 
Indonesia, 1998 



County 
Bangladesh 

Belize 
Benin 
Bolivia 
Brazil 

Cambodia 
Chile 
Costa Rica 
DomRepublic 
Ecuador 
Egypt 
El Salvador 
Ethiopia 
Guatemala 
Haiti 

Honduras 
Honduras 
India 
Indonesia 
Kenya 
Laos 
Malawi/ 
Mozambique 

I Mexico 

Nepal 
Nicaragua 

Nicaragua 

North 
America 

Pakistan 
Rwanda 

Thailand 

Viet Nam 

Table 2.2.1 
BioSand Concrete Filter l Buaanitaria~ Projects 

Organization Activity 
Proshika Prmhika has entered into a commercial joint venture with D a m r  

related company. Proshika helps poor purchase pJwtic filters. 
Samaritan's Purse Started in 2000 
Samaritan's Purse Started in 2000 
Mennonite C. Corn Field worker trained. Status of project unknown. 
Samaritan's Purse Hundreds of filters installed: Filter well accepted and demand is larger 

than the ability to supply. 
Samaritan's Purse Offking training a d  assistance to other orgnizations 
IDRC Successhl field test of concrete filter in Maputo, Chile 
Davnorl IDRC Training provided to local organitations 
Damor/ Rotary Working to develop training program for local orenbtions. 
Samaritan's Purse Projects initiated in 2000 
Agrd Rotary Club Interest expressed in developing training program 
Samaritan's Purse Started in 2000 
Samaritan's Purse Two year Project-co-funded by ClDA 
Samaritan's Purse 
D a m r  I Hospital Albert Schweiwr community Health Program; Three steel 
Rotary Club moulds; Several hundred filters constructed 
Samaritan's Purse 500 filters installed as a component of Hurricane Mitch housing project. 
Shoufder to Should Filters installed in two local communities 
Rick Good Individual initiative for local wmmunity. Filter mould purchased. 
Damor/ CARE Training CARE field staff in filter construction. 
Samaritan's Purse Training Centre established 1998 
Samaritan's Purse Started 1999 
Davnorl Discussio~ initiated with governments agencies in central African 
Local consultant nations to introduce technical training as part of micrwnterprise 

development programs 
Samaritan's Purse Training and steel moulds i n d u c e d  with Wo or three church 

ministries in Tuxtla, Southern Mexico 
Samaritan's Purse Two steel moulds constructed and used for local initiatives 
University of Nicaragua Successfbl Field Test 
C a b r ~  Only cholera free area in Nicaragua was the community where the 

filters were installed. 
Samaritan's Purse Three year project ce&nded by CIDA. Distribution of over 300 

emergency water filters. 1" addition, almost 600 concrete filters 
installed . Four local o rgan iza t i~~  trained. 

Samaritan's Purse In partnership with CIDA, internship program in three different 
countries initiated.  oak include transferring the ability to build and 
use the filters to local or*niations, develop pilot projeets in villages 
and analyse social and cultural acceptability of the filter. 

Samaritan's Purse No information. 
Southside Small community scale plastic filters introduced as part of Presbyterian 
Pentecostal church international development work. 
Samaritan's Purse Initiated 2000 
Samaritan's Purse Technology introduced to 20 organizations in Kampala 
Samaritan's Purse 400 filters installed: Plans for a training centre in development 



2.7 Filter Description 

The filter is quite simply a container built of concrete. which 
contains layen of sand and gravel. The water is poured into the top 
of the filter when needed, and the initial force of the water is 
dissipated by a diflkr plate placed above the sand bed. 
Subsequently, it moves slowly through the sand bed to a gravel 
underdrain at the base of the filter. The water is then collected in 
the pipe at the filter base and conducted through plastic piping 
encased in the concrete exterior to the outside of the filter. ( Figure 
2.3.1). 

There are two important design features incorporated into the 
BioSand filter design which allows the filter to be constructed on a 
s d  scale and used intermittently. 

I .  The level of the outlet pipe is such that a 5 to 10 cm layer of 
water is maintained above the sand at all times. 

2. A diffuser plate placed above the level of the water protects 
the sand below from damage when water is poured into the 
filter. 

Figure 2.3.1 
Filter Components 



2.4.0 Filtration Processes 

Patbogen Removal 
In this filter, as with all slow sand filters, removal of pathogens is 
due p r h d y  to biologic processes. Orgaaic material gets trapped 
at the d e ,  or very close to the surface of the sand, developing a 
biologic layer or schmutzdecke. Over a period of approximately 
three weeks, micro organisms colonize the filter in this region, 
because of the abundance of organic food and oxygen derived fkom 
the water. These micro organisms consume bacteria and other 
pathogens in the water, thus providing a very effective water 
treatment process @rode 97). 

In addition to this process known as predation, pathogens also 
simply die over time, because, in the filter, food is scarce and the 
temperature is lower than the optimal temperature required by the 
pathogen. 

Viruses are adsorbed or become attached to the sand grains. Once 
attached, they are metabolised by the ceUs or inactivated by 
antiviral chemicals produced by the organism in the filter. (Ellis 
'85 in B u m i s  '95). Cysts and worms are removed physically from 
the water by the trapping of these organisms in the spaces between 
the sand grains. 

Maintaining the Integrity of the Biologic Layer 
There are five distinct regions in the filter; the influent reservoir, 
the supernatant, the schmutzdecke, the biologically active zone and 
the sand support and underdrain. 



Figure 2.4.1 
Filter Regions 

Influent Reservoir 
Air Space above the 

micro organisms which 
develop at the sand 

The small layer of water, maintained above the sand, ensures that 
the schmutzdecke is always kept moist, thereby keeping the micro 
organisms alive between periods of use. These organisms also 
require oxygen for sunrival. When the water is flowing through the 
filter, oxygen is supplied to the biologic layer by the dissolved 
oxygen in the water. During pause periods when nobody is using 
the filter, and the water is not flowing, the oxygen is obtained 
primwily by d f i i o n  fiom the air, through the water layer. The 
design level of the supernatant allows enough oxygen to pass 
through to the micro organisms, to keep them alive and thus 
effective. 
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2.5.0 Operation and Maintenance 

The fiiter operation is very simple, as previously described; simply 
remove the lid, pour a bucket of water into the lilter and collect the 
treated water in a pail inrmediately. 

It normally takes three weeks for the biologic layer to develop to 
maturity in a new filter. During that time, the removal efficierscy and 
thus effectiveness of the filter grows. With continued use, the rate of 
flow of water through the flter decreases because the pore openings 
between the sand grains become clogged with particles and debris. 

The fiiters are cleaned by removing a very thin layer of sand at the 
surbce. This sand can be washed and returned to the filter. After 
cleaning, the removal efficiency declines somewhat, but increases very 
quickly to its previous level as the biologic layer becomes re 
established. (Figure 2.5.1) 

Figure 2.5.1 
Percentage Removal Efficiency with Time 



2.6.0 Technology Comparison 

The chart below outlines wbere the BioSand technology Ms within 
the context of disease prevention in developing countries. This 
section compares the different means of achieving this result in order 
to gain an understanding of the sigdicame of the technology. 

I Disease ( 
Prevent ion LJ 

(increasing 

quantity) 

1 t b 

A 
Water 

Treatment 
(Improving 

water quality) 

Water 

Sedimentation ?l 

I 
Sanitation 

1 

Straining through a fine 
cloth 
Aeration 
Storage Pre Settlement 
Coagulation, flocculation 
settlement 

Hygiene 

b 

Community 
Based 

Treatment 

Filtration d 
Household 

Water 
Treatment 

Bi&nd Filter 
Fine Sand Filter 
CoarseSandFilter 
Charcual Filter 
Ceramic Filter 

I 

Disinfect ion + 
Solar 
Disinfection 
Chemical 
Disinfect ion 
Boiling 
Desalination 



Sanitation -1 -1 

2.6.1 Water Supply, Sanitation or Hygiene 

Hygiene 0 

4 

i 

Since improving the quantity and quality of water, better 
sanitation practices and improved hygiene all lead to better 
health, one of the first questions a person must ask is how does an 
investment in water supply or water treatment compare with one 

Disease 
Prevent ion 

in sanitation or hygiene in achieving the overall objective. 

i w I 

Both Vision 2 1, produced by the World Water Council in the 
Hague and the Department for International Development in the 
UK @FIJI), lists sanitation projects as a higher firtuff priority to 
water projects for two reasons: 

1. 'Experience bas shown that clean water alone leads to 
only minor health improvements. The essential factor is 
personal hygiene as a core issue in its own right. with 
adequate sanitation and clean water as supporting 
components.' (DFID 98). 

2. There are 2.9 billion people who lack sanitation as 
compared to 1.2 billion who lack access to clean water. 

However, after consideration of the following facts: 
(a) There is no substitute for clean water. 1Hedt.h is fiat the 

only issue. Water is vital for We, and even dirty water is 
preferable to no water at all. 

(b) Given a choice, people indicate a much stronger desire 
for clean water than for sanitation (DFID 98). 

(c) It has been proven that water and sanitation 
improvements spur changes to hygiene behaviour 
(DFID'98). 

(d) As outlined previously, access to convenient and 
affordable water supplies can save people's time and 
energy and enhance their livelihood opportunities. 

It is evident that, although sanitation and hygiene are very 
important, and although more people lack access to sanitation 
Eicilities than water, investing in water must still be a priority. 
Health benefits are m a d  . . when improvements cover all 
three inter related areas in a cohesive strategy. 



2.6.2 Water Sources vs Water Treatment 

Water 
B 
f 
f water Water 

Sources Treatment 2 
(Inmeasing (Improving 

The next question facing the WSLS industry is one of whether 
money should be invested in providing additional sources of water, 
or should it be invested in water treatment to improve the water 
quality. This issue is addressed by firstly reviewing the impact of 
the alternatives on the health of the consumer and secondly by 
discussing how each of the two alternatives affect the affiordabihy, 
adequacy, reliability and convenience of water supply to the 
consumer. 

2.6.2.1 Impact on Health 
Water can affect fkecal-oral disease transmission in two principal 
ways, firstly through waterborne transmission and secondly 
through waterwashed trammission. 

Waterborne infectious diseases are transmitted primarily through 
contamination of water sources with excreta of humans and 
animals. Use of such water for drinking, contact with it during 
washing or bathing, or even inhalation of its fine droplets as 
aerosols, may result in infection (Gadgil98). 



The ntinimum infectious dose 
necessary to cause disease 
varies widelv for variou... micro- 
organisms. 

It also varies b-v the age, health. 
nutritional and immunological 
status of the exposed individual. 
'Those at greatest risk o/ 
waterborne disease are infants 
and young children. people who 
are debilitated or living under 
unsanitav conditions. the sick 
and the elderlv. For these 
people, the infectious doses are 
significantly lower than for the 
general. adult population.' 

WHO 98 

Figure 2.6.1 
Tlrnsmission of Disease from Faeces ( Source: DFID 98). 

Water washed trammission is transmission encouraged by poor 
hygiene due to insutFeient quantities of water for washing 
(Cairncross and Feachem 93). Where water is scarce, it is dficult 
to maintain clean hands, clean food and the clean household 
environment essential to control the many routes of disease 
transmission. 

Water borne transmission of dkase caused by contaminated 
drinking water can lead to dramatic epidemics, in which large 
numbers of people are simuhaneously exposed to infection. On the 
other hand, the conditions for water washed transmission are 
common and this contriiutes more to the endemic (continuous) toll 
of diarrhoea than does the water borne transmission. 



There have been remarkable 
advances in the provision of 
groundwater supplies in Iniiiin 
with the installation of 100,000 
deep borehole wells annual!~, 
and with each well serving 
 approximate!^ 200 people. This 
has enabled the rural population 
to shiflfront their overwhelming 
reliance on polluted surface 
water. 

.4 similar aggressive e//brt in the 
Indian state of i.F.'esC Bengal and 
in Bangladesh, however, has fed 
to the largest ever case of nmss 
arsenic poisoning. 

Table 2.6.1 s m m u k e s  the relative impacts of water related 
diseases and the effit of increasing water quantity or improving 
water quality on these d' ~seases. 

Table 2.6.1 
Woridwide extent of Water-Related Disease 
(Classified after Cairncross &Feachem '93) 

Source: DFID'98 (modified) 

Furthermore, Esrey and colleagues ('85, '91) have attempted to 
compare the effects of diaerent types of interventions on 
diarrhoea1 morbidity. In spite of a wide range of results, a 
summary of those studies, which were felt to be free of 
methodological error (Table 2.6.2 .) indicate that, in general water 

Disease Type 

1. Faecal Oral 
Diarrhoealdisease 

Cholera 
Enten'c fevers 
Roundworm 
(Ascariasis) 

2. Strictly water- 
wrshed 
Trachoma 

Skin Infections 

3. Wa tc r-based 
intermediate b a t  
(parasitic) 
Shistomiasis 
Guinea-worm 

4. Water related 
insect vector 
Malaria 

Filariasis 
Dengue 

Mortality 

3.3milliot1 

>3OO0 
>25,000 

>200,000 

1.5-1.7 
million 

Morbidity 

1,000millim 
episodes per 
year 
>300,000 
>500,000 
2040% rate of 
infection in 
developing 
countries 

6-9 million 
blind 
Very common, 
millions 

200 million 
1989: 350,000 
1996:35,000 
(and dropping) 

300-500 
million cases 
128 million 
30-60 million 
in fectedlyear 

Water Related 
Control 
Measures 

. Improve 
water 
quality. . increase 
water 
quantity 
used 

lncrea~e 
water 
quantity 
used 

Restrict 
contact, 
provide 
alternative 
soucces 

. Focuson 
insect 
breeding 
sites (not 
much 
scope in 
domestic 
water 
supply) 



quantity is more important than water quality, but that an 
integrated approach with sanitation sod hygiene achieve . .  maxuIllzed results. 

Table 2.6.2 
Diarrhoea1 Morbidity Reduction from WS&S Projects 

Source: E s y  et a1 1991 in DFID '98 

2.6.23 Adequacy, Affordability, Reliability and Convenience 
of Water Supply 

It is somewhat simplistic to present the alternatives as simply a 
choice between investing in additional water sources or water 
treatment. The ultimate objective is to provide the consumer with 
an adequate, affordable, reliable and convenient supply of clean 
water. The choice between water quality and water quantity or, 
investing in water treatment vs water sources, is 
interdependent. The level and cost of water treatment, or the need 
for treatment at a& depends on the quality of the raw water. One 
needs to evaluate the different sources of water available to a 
community, together with all the alternatives for treating these 
different sources to determine which combination of source and 
treatment provides the consumer with the desired end product. 

Rigomars studies 

RAW 
WATER 
(Water source 
investments) 

Type of 
Intervention 

Water and 
Sanitation 
Sanitation 

Water quality and 
quantity 

Water quality 
Water quantity 

Hygiene 

WATER 
TREATMENT 
(Water 
treatment 
investments) 

- 

CLEAN 
ADEQUATE 
AFFORDABLE 
RELIABLE 
CONVENIENT 
Water Supply 

No.of Stdies 

2 

5 
2 

4 
5 

Raw Water Sources 
Of the three principal sources of fieshwater, captured rainwater, 
ground water and surface water; in general, captured rainwater and 
groundwater require much less treatment than surtsce water 

Median Y. 
Reduction 

30 

36 
17 

15 
20 

6 I 33 



(Chanlett 95). Groundwater, however, often contains chemicals, 
such as arsenic, which are very harmful and difficult to treat. 
Furthermore, contamhation of shallow aquifers through seepage 
of dirty water, contaminated by animals or humans, in the 
immediate vicinity of the wellbore or fbrther upstream, is a 
fiequent occurrence. 
Also, the different sources need to be compared, not only with 
respect to their water quality, but also as to their affordabiiity, 
adequacy, reliability and convenience. These are summark! in 
Table 2.6.3. 

Table 2.6.3 
Advantages and Disadvantages of Alternative Water Supplies 

Source: Brock '86 

Disrdvlntagc~ 

Unreliable supply 
Storage expensive 
Potential mosquito 
breeding ground 
Easily polluted by 
runoff or catchment 
surhce 

= Storage limited and 
expensive 
Limited quantity 

= Water often hard 

Easily contaminated 
Undependable 
Expensive 

OAencontaminated 
Water often hard 
Verylimitedsupply 
Of?encmtaminated 
Unreliable supply 
Temperaturevaries 

Often turbid 
Few good lakes 
Expensive 

8 Excess algae growth 

Soorce 

Captured Rain 

Cistern (under or 
above ground) 

Groundwater 

Dug well- shallow 

Drilled well- deep 

Spring 

Surfkce Water 

Rivers 
Lakes 
Reservoirs 

Advantages 

Uncontaminated 
Soft water 

Uncontaminated 
Sofi water 

rn High biological 
quality 
Reliable supply 
Constant 
temperature 
Inexpensive 

Less contaminated 
More dependable 
Inexpensive 

Inexpensive 
Easy access for 
bankcommunities 
Quantity can be 
observed and 
predicted 
Readily available 
Less turbid 

9 Reliable supply 



Affoda bility 
The least expensive water comes fkom surface sources such as 
rivers or streams (Snell98). Although ground water is relatively 
fk of biological contamiaaots, it is often djl3icult to locate. Not 
only are deep wells expensive to drill, they alro often contain 
chemical contaminants, such as arsenic and fluoride, which are 
diScult and costly to remove. The storage kilities required for 
collection of rainwater are also costly in comparison. 

Adequacy 
The amount of water which can be abstracted fiom underground 
sources is often difficult to assess because of the limited 
knowledge of water flow beneath the ground whereas locals are 
n o d y  very aware of the variations which can be expected in 
su&e supplies (Ferrouki & Chokkakula 97). 

Reliability 
No water source is uniform or static. Ground, surfkce and rain 
water vary in quantity and quality over the armual cycle and 60m 
place to place. Quantity also varies &om year to year and over 
longer time periods. Moreover, climatic change is predicted to 
increase this variability and uncertainty. In the short term however, 
ground water sources are generally more reliable than surface 
water sources. 

Convenience 
Convenience of both water supply and sanitation fkcilities is given 
a high priority, particularly by women and children. Facilities need 
to be accessible and easy to use 

As a result of studies in water use patterns carried out in the 70s 
and 80s Cairncross (Cairncross and Feachem '93) developed the 
diagram below. It illustrates that when water is brought within 
easy reach of the household, water use increases dramtically. 
When water is fiuther away or involves a return trip of more than 
half an hour, water consumption drops off ( Figure 2.6.2). Between 
these two extremes, however, water consumption is constant and 
does not vary substantially when the return travel time is in the 
approximate range of three to thirty minutes. 



Figure 2.6.2 
Water Consumption vs Travel Time 

(Source: Cairncross & Feacbem in DFU) 98) 

AIUn T* Tnrd  Tim (YirrlCI) 

The discussion has illustrated the extent of the interdependence 
between the choice of water sources and the level of treatment. 
Over the Last few years, much money hss been invested into the 
drilling of groundwater web because groundwater is relatively 
pure and requires only minimal treatment @FID '98). However, 
development of atfordable treatment processes, like the BioSand 
technology makes possible the use of a much wider variety of 
sources including consideration of &e water sources, which 
may be more affordable and convenient to the consumer. It also 
provides greater reliablility of the water quality within the 
household since water contamination in the aquifer, around the 
wellbore or in the household is a fkquent occurrence. It is 
therefore possible to increase the voiume of supply of clean water 
by investing in low cost water treatment rather than additional 
water sources. 



2.6.3 Community Based Treatment vs Household 
Treatment 

Treatment 
(Improving 

water quality) r l  
Community Household 

Treatment Treatment 

2.6.3.1 Criteria 
l 
4 
3 The selection of a technology appropriate to the needs of a 
3 community should be based on whether that technology is 
B capable of providing the chosen level of service in a way which is 

efkctive, huitabk, efficient, sustainable and replieable 
(Dm 98). 

Effctivewssisthedegreetowhichthetechnologymeetsits 
objectives. 
Equity is the capability of the technology to reach the poor 
and other disadvantaged groups. 
Efficiency represents the output per unit of resources (water, 
staff, fimds);e.g. the number of people served for every 
thousand dollars invested. 
Sustainability is the ability of the services to be of long term 
use to the community and country. i..e. they must operate 
reliably for a considerable period. 
Replicabiity is the degree to which solutions to similar 
problems can be repeated in a consistent mnmr. 

2.6.3.2 Effectiveness 

Is it possible to provide household systems which are as effective 
as community systems? In general, scale has little impact on the 
effectiveness of water treatment processes. Furthermore, in 
Section 2.1.0 it was demonstrated that the effectiveness of the 
household size BioSand water filter is comparable to traditional 
community scale slow sand filtration, with pathogen removal 



rates greater than 99%. 

Stolen or U'accountetl for 
water 

Manila 58% 

Ahosr Latin 
.4men'can Cities 40% 

# Employees per 1000 
connedions 

Developed 3 to 4 
Countries 

,L/osr Lafin I 0  to 20 
..lmerican 
C'h' /i ties 

hfimba. India 33 

Also household systems or point-of use systems have the 
advantage in that there is a low probability that the water is 
recontaminated between treatment and use, It is common 
bwledge that the water which comes h m  the taps in major 
cities like Mexico City, Delhi or Djarkarta is not M for drinking, 
even though this water was previously treated. This is due to the 
significant recontamination of water in the distri'bution systems. 
Under certain circumstances, therefore, household systems can be 
more effective than community system. 

2.6.3.3 Equity 

Centraked provision of WS&S services often Elil to reach the 
poor and other disadvantaged groups since cornunity water 
supplies b t i o n  through a hierarchy of primary and secondary 
distriiiiution systems which feed the neighbourhood level tertiary 
distnitioa systems. Consequently, the ability to deliver a 
particular level of service to the consumer is dependent on the 
larger network. Thus, in order to target improvements to the 
urban poor, it is often necessary to augment the city supply 
system, which will also benefit those outside the target group 

It is much easier to target those most in need, when providing 
individual household treatment systems. 

Past WS&S community projects have been inefficient in a variety 
of ways (DFID 98). 

Focus on high cost projects sening urban elites has severely 
limited the number of people served per unit invested. 
Poor operation and maintenance has led to high water losses 
and low cost recovery. 
Neglect of sanitation and hygiene education has reduced 
benefits fkom water schemes. 

Community systems are also inefficient in one other signiscant 
way. All the water used by the consumer, including water for 
drinking, bathing, cleaning, laundry and flushing of toilets is 
treated to potable water specifications. Household systems allow 
the user to treat only the water required for drinking and cooking, 
thereby making the whole system more efficient. 



Although operation ad maintenance and consumer acceptability 
are arguably the primary considerations in evaluating a 
technology's swtahab'i, the issues of water conservation and 
water disposal should also be analysed. 

Operation and Maintenance 
Aecepta bility 
The guiding factor in deciding between single, centralized 
community services or household collection and treatment is 
sustainabiiy, not technical feasibility. One needs to consider 
whether the community has the institutional capacity and 
capability to operate and maintain the system and whether the 
system is socially and culturally acceptable to the users and 
operators, i.e. can you create a d e d  which will sustain a 
supply? 

The choice of technology is central to achieving a sustainable 
system* 

The technology must be understandable and physically 
within the capab'ity of the people responsible for operation 
and maintenance. 
Spare parts need to be easily obtainable, preferably in 
country* 
The technology must be affordable to operate and maintain 
for the people bearing these costs. 
The technology or level of service provided must be 
attractive and culturally acceptable to users 

@FID 98). 

Household systems are more likely to satisfy these criteria than 
large community systems because they are generally simpler, 
more understandable and in the control of the individual or 
family. Moreover, they do not require formation of user groups or 
other community support systems, which are normally difkult to 
develop. Developing countries often Lack the governance and 

?Re arsenni in the shallow tube regulatory processes necessary for sustainable muhi M y  
wells of Bangladesh is systems. 
hypothesized lo have leachen 
porn local, underground 
geologic strata because ofthe Water Conservation 
lowerinn of  the wafer table. In several parts of the world, another key element of - - 

sustainabiility is the question of conservation. Does the 
Gadgil 98 technology encourage conservation of scarce water supplies 

Groundwater abstractions which are greater than the natural 



recharge inevitably cause a continuing fkll in ground water levels; 
which in some hstauces can result in saline intrusion &om the 
sea or a saline lake, thereby contaminating the aquifer. Swfke 
water abstractions which are greater than the natural recharge 
inevitably cause dry river beds downsbeam, and disturbance to 
the natural eco-systems. 

The choice of water source, whether d e  or ground water, and 
the method of supplyhg this water to the comm&ty, whether 
bousehoM or community system, therefore weds to consider the 
necessity for water conservation to protect the long term viab'ity 
of the water supplies vs the immediate needs of the residents. 

Household treatment systems encourage greater conservation 
than do community systems. Individual users are more c0-t 
of how much water they use and there is much less wastage in 
distribution systems. 

Water Disposal 
Whenever water is delivered to a community , some provision 
must be made for its removal after use. Waste water removal is 
important for health and environmental reasons. 

In rural areas, the problem is most significant at the supply point. 
In urban areas, the problem can be much greater. Not only is 
there a larger quantity of water entering the area, there is less 
space for its disposal (DFLD 98). 

Community systems normally require much larger investments in 
water disposal provisions than household systems. 

2.6.3.6 Repliability 

Population growth, incmwd urbanization and aspiration for 
better services will necessitate continued expansion of WS&S 
services for the foreseeable hture. It is therefore essential that 
services and intervent ions be replicable to meet these expansion 
requirements. 

Simple systems can be standardized and repeated. Community 
based systems require much more specific engineering and 
design. Furthemre, community supply engineering design 
standards and construction practices are often based on national 



codes of practice and standards. It can be very ditiicult to change 
or modify these standards to suit the local context even though 
they may be inappropriate for the particular circumstance. 

2.6.3.7 Conclusion 

Having a piped water supply to one's home is a convenience that 
every householder aspires to. However, it is not financially 
possible to provide this level of sewice to the 1.2 billion people 
who currently do not have access to clean water within the 
foreseeable future. Household technologies have been proven to 
meet more of the key senice criteria; effitiveness, equity, 
efficiency, sustainabiity and replicability than do the larger scale 
community technologies and m y  provide more appropriate 
solutions for initial service coverage to poor people in developing 
countries. 



Straining through cloth 

How does the BioSand water filter compare to other househoki 
treatment alternatives? 

2.6.4.1. Treatment Processes 

Of all the col~tamhmts contained in water, the microbial 
contaminants gene* present the most risk to the health of the 
consumer. The first priority of my treatment system is, therefore, 
the removal of pathogens fiom the water. 

The main treatment processes used to produce potable water are, 
sedimentation, filtration and disinfection. 

SEDIMENTATION 

Removes wsprnded 
porticlcs in the water. 
Since pathogens attach 
themselves to t4e 
particles, pot&ogc~~~ are 
a h  removed 

Stmining: Turbid 
(cloudy) water is poured 
through a piece of fine, 
clean cloth to remove the 
suspended solids 
contained in the water. 
Storage and S C ~ ~ C I W C R ~ :  
Storing for more than 
one day can result in die 
off of more than 500/a of 
most bacteria since 
conditions in storage 
vessels are not 
conducive to their 
survival. 
Coagul~n'ou and 
FIoeculation: 
Coagulants cause fine 
suspended solids to stick 
together to form larger 
particles which can then 
be removed by settling. 

FILTRATION 

Removes pothogens and 
other contaminan#s by 
straining, adcorption or 
Mulogic pmesscs. 

Slow Sand Filtratiou: 
Water passes slowly 
through a bed of fine 
sand. Pathogens 
removed primarily 
through biologic 
processes. 
RBpid Sand Filtratiorr: 
The sand used is coarser 
than for slow sand 
filtration and the rate of 
flow is Wer. Primarily 
removes suspended 
solids fiom the water. 
Charcoal Filtmtiorr : 
Granular charcoal is 
used as the filter media 
to remove some tastes, 
odour and colour. 
Ceramic Filtration: The 
purifying element in 
these filters is a porous, 
unglazed, ceramic 
cylinder. Removes 
suspended solids. 

DISINFECTION 

Kilh bucteria arrd 
most vimses, but not 
cyss. 

Chemical 
Disinfection: Ch lotine 
or ozone is added to 
the water. They 
oxidize the pathogens 
resulting in destructicm 
of their cell walls. 

Solar Disinfectioo: 
Ultra violet radiation 
in sunlight will destroy 
most pathogens. 
Process effectiveness 
is improved by 
increasing the 
temperature of the 
water. 

Boiling: Bringing 
water to a rolling boil 
for 10 minutes will kill 
all pathogens 



2.6.4.2 Evaluation Criteria 

The criteria which will be used to compare the BioSand filter to 
these other treatment processes arc: 

Effixtivenoclr: To what degree does the process remove or kill 
disease- causing organisms in the water? 
Ease of Use: Can the consumer understand and use the 
technology properiy? 
Cost: Can the very poor afford to acquire, operate and maintain 
the system? 

Sedimentation-Filtration-Disinfection 
In a very real sense, h t i o n  is the bulwark of water treatment 
(Droste '97). The d i n t a t i o n  and coagulation processes are 
110- used as pre-treatments for filtration since these processes 
alone cannot be guaranteed to produce water of potable drinking 
standards. Filtration, however, removes most of the -1 
substances in the water. 

Furthennore, for chemical and solar disinfection to be effective, the 
water should be free of organic matter and suspended solids. Hence 
disinfection is best used as a polishing process to kill any 
contaminants not previously removed during £ilkation. Water 
obtained from surfkce sources ahmst always require filtration. 
(Droste 97). 

If water is disinfected before use, then care should be taken that this 
be done consistently, because people who drink disinfected water 
lose immunity to some diseases. 

Filtration Types 
Cemmii Filters 
The purifying element in these iilters is a porous, unglazed, ceramic 
cylinder (often called a candle). Ceramic tilters are appropriate only 
for fhirly clear water because they block quickly if the water 
contains suspended particles. 



The effectiveness of ceramic filters depends on the size of the pores 
of the clay. Filters with very d pore sizes can remove all 
pathogens (Shaw 99). However, the International Water and 
Sanitation Centre do not recommend the use of ceramic filters 
because their effectiveness is sigdkmtly adversely afkcted by any 
cracks which occur in the fdter bowl (Brikke et a1 97). 

Charctml Filtets 
Granular charcoal can be quite effective at removing some tastes, 
odours and colour, but it has negligible effect on pathogens. 
Furthermore, there is evidence that charcoal, particularly if not 
regularly replaced, can become the breeding ground for some quite 
hamfbl bacteria (Shaw '99). 

Ripid Sand Filers 
Rapid sand filters reduce larger micro organisms and suspended 
solids. They do not by themselves produce water of potable water 
quality (they will not remove fecal pathogens) but can prepare water 
for disinfection by UV, chlorine or ozone (Gadgil98). 

In a downflow filter the water flows down through a layer of sand, 
ideally between 1 and 2 metres deep, below a depth of water 
between 1.5 and 2.5 metres. These depths are rarely practical for 
household filters which have shallower depths and are therefore less 
effective (Shaw 99). 

Slow Sand FiIters 
As shown in the Table 2.6.4 and, as generally accepted in the water 
industry, slow sand filtration is the most effective filtration process 
for the removal of pathogens, natural chemicals and turbidity in 
water. Slow sand filters use a very effective combination of biologic 
and mechanical processes to clean the water whereas rapid sand 
filters rely p r h d y  on mechanical processes. 



Table 2.6.4. 
Genemlized Effectiveness of Diffemnt Household Treatment 

Systems 
(Source: Technical Brief No. 58, Shaw '99) 

Elkdvenes of treatment metlrod 
1-4 = increasing effectiveness 

water - = unknown effect + = helphl to another process 
u h 

5 
0 - 
0 

.I 

0 
C 
tc 

PATHOGENS 0 
Bacteria, amoeba, viruses and ova 

+ 

0 

0 4 -  

Guinea worm larvae 

Schistmiasis cercaria 

4 

1-2 

0 

0-1 

- 
4 

4 

4 

2 
- - - 7  

2-3 

2-3 

- 
- 
- 

3-4 

4 

4 

4 

2-4b 

2-4b 

4 4  

- 

4 . 4  

4 

4  

4 

4  



One bov calls the water fronr 
theJlter, 'agua de smde ' 
nreaning water ofhealth and 
~?aterfrorn the river, the 
'water of death '. News oflhe 

filters in San Jose has spread 
rapid!v to surrounding 
contnrunities and villages of 
nrore than five hours mc9ay. 
rtlan-v people on their way 
through will stop at Sun Jose 
and collect water to take to 
their honres downriver. Some 
bring large containers enough 
for a week while others will 
take a thewtosfor the day. It is 
also interesting to see that the 
jiiters have been painted in an 
array of dinerent colours. One 
even has the Brazilian colours 
of yell0 w and green to show 
support for the national soccer 
team. 

Liang 98 
Brazil 
Samaritan's Purse 

Some of the problems and limitatioos to the process reported in tk 
literature (Brikke 97) include: 

A drop in water quality if the flow rate is too high 
Potential death of the benetial micro organisms in the filter if 
the flow is interrupted for more than a few hours or when the 
filter runs dry. 
Rapid clogging of the filter ifthere is excessive turbidity in the 
raw water (>30NTU) 
Formation of harrml and badly tasting products like NH3 and 
&NO3 in the lower levels of the filter when water quality is very 
poor. 
Short circuiting in the water Bow ifthere are smooth vertical 
suft.$ces 
Reduction in removal effectiveness of the filter immediately 
after cleaning or resanding the tilter. 

BMand F&r 
The BioSand filter is a slow sand filter, and, as demonstrated in 
Section 2.1.0, has proven to be as effective as conventional slow 
sand filters. In addition, it has been designed to address almost all 
the shortcomings of a conventional slow sand filter. 

Construction of the filter in accordance with the specified 
instructions results in design flow rates that allow for effective 
treatment. 
The integrity of the biologic layer is assured by maintaining the 
water level at a specific design depth. 
Short circuiting of bad water is minimized by dissipating the 
force of the water in the diffuser basin and by having all piping 
external to the sand bed. 
The ease with which the filter can be cleaned means that water 
of higher turbidity can be put through the BioSand filter as 
compared to a conventional slow sand filter. The filter just needs 
to be cleaned more regularly with the higher turbidity water. 
If the water is very turbid, placing two BioSand filters in series; 
one of which is cleaned daily and the other which is cleaned 
oniy periodically, would address any concerns with respect to 
the filter effectiveness due to frequent cleaning. 

Moreover, the effectiveness of the BioSand flters produced in the 
field, in accordance with instructions specified, is consistent Eom 
filter to filter. This is because the specific manufkturing processes 
and procedures provide an element of quality control, which is not 
available for most other slow sand filters constructed in the field. 



2.6.4.4. Ease of Use 

Since sedimentation alone is indlkient to consistently remove 
enough pathogens to ensure that the water meets potable standards, 

Y 
fUrther comparisons of the different household treatment 
technologies will be limited to the most effective filtration and 
disiafection systems, which include rapid sand and slow sand filters 
as well as chemical and solar disiafection. 

Rapid Sand Filters 
When rapid sand filters become clogged, the flow is reversed to 
mobilize the sand particles and wash out the trapped solids. This 
flow reversal or backwashing, may be carried out every day to 
prevent the build-up of deposits in the sand. These cleaaiug 

simple Upward How ~ a p i d  requirements make the operation of rapid sand filters, normally too 
Sand Filter complex for household use. It also results in considerable water 

wastage, a very important consideration in communities where 
water is scarce and may be carried considerable distances. 

The UNICEF filter ( Figure 2.6.3) is a modification of an upward 
flow filter; designed to reduce the backwashing requirements 
through incorporation of ekments which encourage microbial 
action to reduce the number of pathogens. It is capable of treating 
up to 40 litres per day. However, the complexity of design, as 
indicated below, cnakes its construction and operation and 
maintenance difl6cult. It is also not effitive at removing all 
pathogens. (Singh and Chaudhuri 93) 

Figure 2.6.3 
UMCEF Upward Flow Sand Filter 



Conventional Slow Sand Filtem 
A typical household slow sand filter is shown in Figure 2.6.4. The 
filters are designed to operate at a constant flow rate. In the design 
shown, flow regulation is done by adjusting the floating weir. The 
operation a d  maintenance of such a system requires careful 
attention by the householder. 

Figure 2.64 
Slow Sand Filter with Flow Control (LRC 1988) 



The $lters were easilv 
integrated into the conimunip 
liJes~le. One of the n~ost 
interesting obsen~ations noted 
is the wqv people were alreanfv 
allowing their water to settle 
for ten minutes before using it. 
The men involved in the 
construction and installation 
of theJlters were both careful 
to teach the proper core for 
users. They were both anxious 
to he!p buildJlters for other 
village households. Children 
have also understood the 
importance oJdrinX7'ngfilfered 
water. 

Liang 98 
Samaritan's Purse 
Brazil 

The operation and maintenance requirements for this filter is 
summarized in the table below. 

Table 2.6.5 
Operation and Maintenance Reqriremenb 

Conventional Slow Sand Filter 
Source: IRC International Water and Sanitation Centre 

(Brikke et a9 

The BioSand Filter 
The following design features of the BioSand filter all contn%ute to 
its ease of use. 

Thewateraeedstobe~eredodywhenrequited.Thirisvery 
important, since the safe storage of water in the household has 
been identified as one of the three key risk areas in disease 
prevention. (WHO 1 993 b). 
The concrete or manually operated, plastic BioSand filter is a 
singular container with no moving parts. Its successfbl 
operation is well within the ability of any householder, 
including women and children. 

Activity 

Fill raw 
water 
reservoir 
Checkflow 
rate 
Scrape off 
sand, wash, 
dry and store 
Restore sand 

Replace 
hems 
Repair tap 

Disinfect 
clean water 
tank 

Frqacmcy 

daily 

daily 

About every 
six weeks 

Yearly or 
less 

Every two 
years 
occasionally 

occasionally 

.- - - - - - 

Tools& 
Equipment 
bucket 

Scraper, 
bucket 

Bucket, sieve 

Knife 

Screwdriver, 
spanners 
Bowl, spoon 

Roaur 
Ramrcu 
Family 

Family 

Family 

h i l y  

h i l y  

Family or 
local 
h ily 

- - -. . -- 

Materials& 
Spare Parts 
Raw water 

watch 

water 

Water, clean 
recycled and 
new sand 
hose 

Washer, 
spare tap 
chlorine 

- 



Maintenance is less onerous than any of the a tea  previously 
descri i .  It involves simply removing the supernatant with a 
cup or other similar device, removing the top centimetre of 
sand where all the debris has collected, washing it and 
returning it to the filter. 
The concrete container is mall, but extremely stable. It can be 
placed in the area of the house, most convenient to the user. 
The plastic piping is encased in concrete, and is not easily 
dam4d* 

Chemical DisinCectioa 
Chlorination is the most widely used method for disinfecting 
d d c h g  water. There are several different sources of chlor&e for 
home use including Liquids (such as bleach), powders such as 
bleaching powder and purpose made tablets. Iodine, another 
excellent chemical disiiectant is used occasionally. 

Among the issues to be considered with the use of chemical 
disinfection at the household level are: 

These chemicals are not readily available in rural communities 
in developing countries. 
If water quality differs over time, the necessary doses have to 
be re established. since the dosage required depends on the 
substances in the water, which may vary from season to 
season. 
The strength of chlorine compounds vary with time. Bleaching 
powder loses about half its strength in a year. 
If not stored properly, the chemicals lose their strength even 
more quickly. Air tightness, low temperature and absence of 
light are particularly important during storage. 
The chemicals must have suflEcient contact time with the 
pathogens(30 minutes in the case of chlorine) to destroy them 
Users do not always accept the taste, which results h m  the 
addition of the chemicals. 

In summary, the necessity of maintaining an appropriate supply 
chain of chemicals to individual households is the primary 
disadvantage to chemical disinfection at the household level. 

Solar Disinfetion 
Solar dissection may be a more appropriate means of disinfecting --- water in poor communities in developing countries. One easy 
method is to expose bottles of water to the sun. The SODIS system 
uses half blackened bottles to increases the heat gain since the 
process effectiveness is increased by increasing the temperature. 



However: 
The water needs to be clear for the process to work. 
Only small amounts of water can be disinfected at any time. 
The water needs to be cooled subsequently, because people are 
unlikely to driak warm water. 

Another method of solar disinfection called solar pasteurization 
uses solar radiation to heat water to 70' C for 15 minutes to kill all 
pathogens. It is considered , however, too complicated for use by 
low income households. (Shaw 99). 

Ultra Violet Disin f-tion Units 

Household UI traviolet Unit A low cost W disinfection unit is currently being marketed by W 
Waterworks ( Environmental Engineering Technologies, Berkeley). 
This unit is designed to circumvent the problems n o d y  
associated with W units, such as chemical and bio-fouling of the 
solid &e between the UV source and the water, and the need 
for a pressurhed water source. 

It is estimated that 1% of 
Djarhrta k GDP is spenr 6-v The use of this unit, however, requires a supply of electricity to the 
irs residents in boiling water. home, which limits its applications in developing countries. 

Gadgil 98 Boiling Water 
Boiling water is an onerous activity which requires the collection of 
firewood or other fitel in addition to the collection of water. Water 
has a high specific heat and consequently much fuel is required for 
the disinfection process. This practice also contributes to the indoor 
air pollution as well as the deforestation and desertification in many 
developing countries. In short, boiling water is environmentally and 
economically unsustainable and should never be considered a 
permanent solution to potable water supply (Gadgil98). 

2.6.4.5 Capital Costs 

Table 2.6.6 compares the capital costs associated with some of the 
different filtration and disinfection alternatives discussed 
previously. 



Most everyone has bought a 
clqfilter simplv because it is 
the on& aflordable option 
presented to them. The 
BioSandfilter is not on& more 
egective in renrovingfecal 
coli form. it is also more cost 
ef/ecti\~e as it wiN fast a 
lifetime. It does not require 
cost!v cartridges every three 
months and the maintenonce 
requirements are minimal. 
Tv'ng to sell the BSF would 
also not be a barrier to 
sustainability because the 
people are willing to pqv. 
From discussions and 
interviews, it can be concluded 
that the filter is of great value 
to the majorih, of fanzifies 
surveyed. It was becoming one 
oftheir most prized 
possessions. ~tlan_v reported 
that thejilter could be sold for 
over $SOUS even to those 
living in villages. 
Approximate!vjif2y percent of 
fantilies living in the village 
would pav for  he filter. 
However, most families would 
have to pay in instalments. 

Liang 98 
Brazil, 
Samaritan's Purse 

Table 2.6.6 
Estimated Capital Costs for 

Selected Household Filtration and Disinfection Systems 

Sand Filters 
Although there are no estimated costs available in the literature for 
other sand filters, the relative cost of the BioSand filter as 
compared to other sand filters can be obtained by an analysis of the 
flctors which affect the cost: design complexity, size and 
construction material. 

AItemtive 
Ceramic Filter 

Concrete BioSand Filter 

Plastic BioSand Filter 

Household UV 
Disinfection Unit 

Rainwater Catchment 
System for Individual 
household 

Design Complexity 
As evident fiom the filter designs discussed previously, the 
BioSand filter design is the simplest of the proven effective filter 
designs. This simplicity contributes to the low unit costs. 
sizing 
The BioSand filter has been carefilly designed to achieve the 
minimum depths and cross sectional areas required for e ffeft ive 
treatment of the design throughput. This results in o p t d  sizing of 
the filter container and media, as compared to using home made 
field designs. 
Materials 
The sand filters, whether rapid sand, slow sand or BioSand, use 
similar components; containers and flter media. The Glter media 
for all the filters is sand and gravel, so the remaining variable is the 
material used for the container. 

i 

Estinmted Capital Cost 
WUS (Source: Liang 98) 

$20-30US (Source: Samaritan's Purse) 

$70-80 (Source: Davnor North America 
price) 
$300 
(Source:http~/eetd.lbI.gov/CBS/NE W SLE 
TTERNL9Iwatenvorks. html 
$320 US (Source: IRC) 



Using concrete as  the container material is more cost effective than 
the use of plastic for several reasons: 

Local labour or volunteer labour can be used in the 
mau~turing process. 
Cement is readily available in most developing countries and 
people are familiar with the construction techniques used. 
The container is heavy and durable and does not need to be 
replaced as often as a plastic container. 

= All the plastic piping is internal to the filter and consequently 
is not liable to become damaged as quickly as a plastic filter, 
where the piping is external to the body of the filter. 

Building The Concrete Filler Containers such as steel drums or large plastic garbage cans etc. 
Kenya 1998 may be initially cheaper than a rmnufilctured product. But; 

Samaritan's Purse 1. Experience has shown that obtaining containers of 
the right specifications is difficult. 

2. They cannot be obtained in large enough quantities 
to meet a consistent demand. 

3. They are not as durable as the manufktured 
products. Steel drums rust and plastic garbage cans 
etc. are not made of food grade, good quality plastic. 

So, after consideration of the design complexity, size and 
construction material the concrete BioSand filter is estimated to be 
the most cost effective of the sand filter alternatives. 

Operating Costs 

Table 2.6.7 shows that recurrent costs associated with the BioSand 
filter are the lowest of the effkctive household treatment 
alternatives. Furthennore, the community level slow sand filtration 
systems are also among the most cost effective of the community 
systems. 



Table 2.6.7 
Comparison of Operating Costs 

Water Treatment Systems 
(Source: Burcb & Thomas in Gadgil98) 

2.6.4.7 Conclusions 

Altetllptive 

Homebold System 
Batch-scale chlorine for home 
Boiling at home with purchased fie1 
Household BioSand 

commuaity systelm 
Roughing filter and chlorine dosing plant 
Roughingfirrer & Slow Sand Filter 
Roughing Filter & Grid Powered MOGGOD 
Roughing Filter & Grid Powered UV 
Roughing Filter and PV Powered W 

. - - -  - -  
Slow sand filtration can be used independently of either 

1 

o~emting 
cat 

US cents (ler 
m3 

9 
2083 

Negligible 

7 
3 

58 
3 
IS 

sedimentation or disinfection processes to produce water of potable 
quality, whereas chemical or solar disinfection generally requires 
prior filtration. In addition, chemical disinfection, requires a supply 
cbain that severely limits its usage for poor people in developing 
countries 

It has been clearly demonstrated that, the BioSand filter is just as 
effective as a conventional slow sand filter, which is itself the most 
effective of all the treatment alternatives. It is also undoubtedly the 
most cost effective and easy to use. Moreover, the rnanuhcturing 
processes and procedures result in a consistent product and provide 
an element of quality control which is not possible with other 
household sand filters produced in the field. 

Preparing Media 
Kenya. 1998 



2.6.5 SECTION SUMMARY 
PA CCOhf (the People 's Aid 
Coordinating Committee) is 
eager/or us to expand this 
program. A successful 
program with P.4 CCOM will 
also open doors with 
government agencies. CID.4 
has expressed interest in 
funding some village projects. 
CVe have also had inquiries 

from two ,VWs. 

River pus~ors were so anxious 
for a project like this, that 
some ofthem had promised 
their comniunities a project 
beJore a decision was made. 
The two most popular 
television stations in Santarem 
came three times to docunient 
the worhhops and the work 
being done on the projects. 
Besides word ofmouth b-v the 
filter recipients, and the 
village leaders, a radio spot on 
the local radio station also 
publicized the filter S success. 
The director ofthe local 
federal university wvas 
interested in receiving 
training. As a scienrist, he was 
interested in comparing the 
bioSand filter with the currenr 
projects being funded by the 
universily. 
The Bidand fier could 
potential. be the most 
pradkaf soIuh*on to the 
Amazon M n ' s  clean water 
need 

Investing in water supply to poor communities must be a top 
priority. Water is a resource, which is vital to life, health and the 
human capacity development of the poor. Integration of water 
projects with sanitation and hygiene provides o p t i d  results. 
Provision of low cost water treatment alternatives would enable 
communjties to consider using a wider variety of water sources and 
provide more reliable water quality to the individual household. The 
combination of water source and water treatment alternatives can 
then be compared to determine which combination is most 
affordable, convenient, reliable and adequate. 
Household treatment systems can be just as effective as community 
scale systems. Moreover, when considering the particular needs of 
the poor, they better allow the targeting of low income residents and 
are more Wrely to be socially and financially sustainable, more 
efkient and more replicable than community systems. 
Of all the household treatment systems evaluated., the BioSand filter 
is the most effective, low cost and easy to use. 

Liang (98) 
Brazil 
Samaritan's Purse 



3.0 THE STRATEGY 

The alternatives available to Dmnor for the humanitmarran distribution of the 
technology are analysed using criteria established dwing the discussions in W i o n  1.0. 
These criteria include wide technology distribution, sociul rlstainability, jinancial 
sustainubility, technical sustainability and the impact on the Davnor commercial 
operation. m e  section concludes with a recommendation on the most appropriate 
sh'ateay. 

3. l .O The Alternatives 
3.1.1 Underlying Premises 
3.1.2 Field Implementation 
3.1.3 Channels of Technology Transfer 
3.1.4 Micro Enterprises 
3.1.5 Southern NGO Limitations 

3.2.0 Appropriate Institutions and Linkages 
3.2.1 Trans-National Non Governmental Organizations 

3.2.1.1. The Benefits 
3.2.1.3 Theconcerns 

3.2.2 National Governments 
3.2.2.2 The Benefits 
3.2.2.3 The Concerns 

3.2.3 Local Business Partnerships 
3.2.3.2 The Benefits 
3.2.3.3 The Concerns 

3.2.4 Summary 

3.3.0 Social Sustainability 
3.3.1 Demand 

3.3.1.1. Responding to Demand 
3.3.1.2 Generating Demand 

3.3.2 Encouraging Acceptance 
3.3.3 Minimising Impact on Social Structure 
3.3.4 Conclusions 

3.4.0 Financial Sustainability 
3.4.1 Adequate, A w e d  and Consistent Financing 
3.4.2 Micr+Enterprises 
3.4.3 Efficiencies and Eumomies of Scale 
3.4.4 Standards of Performance 
3.4.5 Risk Mitigation 
3.4.6 Conclusions 

3 -5.0 Technical Sustainability 
3.5.1 Viable Treatment Solutions 
3.5.2 Quality Control 
3.5.3 Local Innovation and Experimentation 
3.5.4 Information Base 
3.5.5 Training 



3.6.0 Impact m Commercial Opaatims 
3.6.1 Client Base 
3.6.2 Knowledge Base 
3.6.3 Competition 
3.6.4 Risk Mitigation 
3.6.5 Investor Relations 
3.6.6 Cmclusions 



3.1.0 THE ALTERNATIVES 

Organizational leaders with 
visions of reaching musses of 
people are more like& to have 
impact thm those who aim to do 
an excellent job in a fm 
communities. 

Tender 89 

China 
Dom. Rep 

Lebanon 
PaA-isun 
Thailand 
Zimbabwe 

Source: Smiilie 95 

181,000 
l l o  

13,000 
4.327 

& 5.827 
non-profi 

groups 
1.300 
5,000 
12,000 

642 

Given the potential impact of the filter, how best can Davnor 
accomplish its goals of distriiuting the BioSand concrete filter 
tecblogy to those most in need? 

3.1.1 Underlying Premises 

The alternatives identified for the distn'bution of the technology to 
the world's poorest have been based on three premises derived fiom 
Davnor's focus and core competencies. Damor's competency is 
water treatment technology and Davnor's focus is on technology 
traosfer. Although Davnor's corporate philosophy is to make the 
technology accessible to the poor, Davnor is a business not a social 
service agency. Consequently, 

1. Davnor Canada is not well equipped to work directly with 
users of the techlogy in developing countries on an 
ongoing basis. It is best prepared to train other organizations 
who have an ongoing commuaity presence and can better 
identify the community needs, in the construction and use of 
the concrete filter. 

2. Davnor Canada will not seek out external funding, either 
fiom private donors or bilateral or multi lateral Wing 
agencies, to support its humanitarian activities. The fkming 
arrangements must be initiated fiom either the donor agencies 
or fiom the field implementing agencies. 

3. To promote the humanitarian effort, no royalties would be 
charged on any of the concrete filters. However, D a m r  
needs to be compensated at rates which are fair and equitable 
for the time expended on these efforts and for all out-of- 
pocket expenses. 

3.1.2 Field Implementation 

If Davnor Canada is not prepared or equipped to be the field 
providers of the humanit- technology, the first question is 
therefore which type of organization is most suitable to be 
responsible for implementation of the concrete filter at the field 
level. 

The recent experiences of agencies and governments who have been 
responsible for implementing programs such as this at the field level, 
suggest that the agencies most suited to accept field responsibility 
for this humanitarian technology are local community based NGOs. 
SneU (98) describes these NGOs as indispensable in the provision of 



water and sanitation services to the urban poor. The increasing 
recognition, use and appreciation of the services of these NGOs 
worldwide over the last decade are at t r i ied  to several reasons as 
articulated by (Fiher(98), SmiUie(95), Tendler(89) and the World 
Bank (99). 

The high level of i\'W 4. 
participation in (Worla Bank- 
supported development activities 

5. 

was maintained, wflh J 7% of 
operations approved injiscal199 7 6- 
involving :VW participation in 
some capacity 7, 

Indigenous NGOs: 
Lead the initiative in improving the living conditions of the poor 
in their own countries. 
Work directly with the poor and are well placed to reach the poor 
in terms of commitment, location, relatiooships and planning 
methodologies. 
Base their interventions on participation and respect for local 
traditions and have a great understandiig of the cultural and 
social environment. 
Have greatest empirical evidence of success. 
Gain the trust and cooperation of the community by having an 
ongoing community presence. 
Are more fiudiar with low cost techniques and local 
innovations. 
Are flemile, willing to take risks and less subject to political 
contro I. 

l V W  liaison stan" have been 
appointed to 72 resident missions: But most of all, their success is due to the pemn to person contact, 
n,ore lhan h a l f o / t b  ore,ull they have been able to maintain wahin the poor communities. 'Their 
time NGO specialists. T ~ K V  are mahl achievements have been when working with ethnic, religious or 
strengthening comlunication and socially homogeneous groups (Tendler 89, Yunus 89). 
in formation /lows and ensuring 
more ~stematic in-count? 
consultation and dialogue between Over the last ten years, there has been an extraordinary growth in the 
the ~~d indigenous : V G ~  political aad technical capability of 3" world NGOS and theu - 

relationships with their governments and with multilateral and 
bilateral firnding agencies (see Figure 3.1.1 ). Furthermore, there is an 

World Bank hmual Report 1997 immense field based body of evidence that these NGOs are the 
backbone of effective and sustainable development. (Fisher 98). 



Figure 3.1.1 
Types of NGOs Involved in Bank Financed Projects 

Fiscal Yeam 92-97 

(Some: World Bank Annuuf Report f 997) 

The proLiferation of Southern NGOs (The NGOs of developing 
countries are frequently termed Southern NGOs) began in the late 
1960s and by 1993 there were at least 50,000 NGOs reaching over 
100 MM people and that number was expected to triple by 1996. 
pisher 98). This increase in the number of NGOs have been 
attriiuted to three fixtors: 

1. The conscious response to worsening poverty 
2. High unemployment among the educated 
3. Increased availability o f foreign assistance for voluntary 

associations. 

In third world countries, there is a historically, unprecedented 
partnership between intellectual elites and the common people. In 
addition, an emerging international civil society resulting 60m 
international media, access to the internet and increased publicity 
about human rights violations have led to increased support tbr local 
institutional development (Fisher 98). 

Consequently if Davnor Canada can develop the appropriate linkages 
with a significant number of indigenous NGOs in the appropriate 
countries, it can make the technology available on an extremely large 
scale to those who require its use. 



Corporations recognise that NWs 
represent one source among rnan_v 
for providing complementary shill 
sets and expertise, facicilitating 
communication and understunding 
with focal stakeholders. and 
s~engrhening process credi bi f i ~ .  

But how does Davnor conaect with these NGOs given the sheer 
number and diversity of the organizations? And what exactly do we 
mean when we talk about technology transfer? 

Technology is defined as the means for transforming inputs into 
outputs. Islam (92) defines the components of technology as: 
Tech nowa re: Object embodied: This includes physical facilities, 
instnunents, equipment, machinery, devices, structures etc 
Humanware: Person embodied forms of technology: It includes 
expertise, proficiency, dexterity, creativity, perseverance, diligence 
and ingenuity. 
la fornare: Document embodied forms of technology: facts and 
figures, designs, accounts, specificat ions, observations, relations, 
equations, charts and theories. 
0 rgawa re: Institution embodied forms of technology. This includes 
hmeworks such as groupings, allocations, systematizatio~ 
organizations, management and marketing. 

Successful technology transfer requires that ail the components, 
which fonn part of the concrete filter technology be transmitted to 
the local NGOs. This, in tum, requires that the local NGOs have 
good access to the organizations providing the technology. But, 
access is directly related to proximity (Meyer 89). So, in order to 
provide indigenous NGOs access to the technology, Davnor needs to 
channel the concrete filter technology through an organization that is 
present in the country. 

Major bilateral and multilateral funders, such as the Canadian 
International Development Agency (CIDA) or the World Bank often 
use Trans National NGOs or national governments for precisely this 
purpose in water and sanitation projects. Damor can utilise these 
two traditional cbaanels of technology transfer in its own work. 

In fact, the current principal means of promoting the concrete filter is 
through Tram National NGOs, primarily church groups such as 
S m s  Purse and the Mennonite Central Committee who work 
through their local church groups and associations to introduce the 
filter in their development work in third world countries. The impact 

Gabiro, Rwanda 
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of this work to date has been significant. Current plans project that 
over 15,000 filters will be installed in over 25 countries of the world 
by year end 2000. 

Another option would be for Davnor to develop relationships with 
the government instautions in the countries of interest, since these 



government institutions have been the traditional provider of basic 
services, including potable water, worldwide. 

But, there is a third alternative, a more non-traditional route, and this 
involves channelling the humanaariaa technology as well as the 
commercial products through a joint venture corporation that is 
jointly owned by Damr Canada and a local partner. These joint 
venture partnerships form the cornerstone of Damr's interaational 
business development strategy and should be considered for the 
humanitarian as well as commercial purposes. 

These three alternatives are represented graphically in Figure 3.1.2. 
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3.1.4 Micro-Enterprises 

Is it correct to assume that the concrete tiher technology needs to be 
implemented at the fieM level by an NGO? Or is it possible that 
people would be willing to purchase the product, such that it is able 
to fonn the bas'i of a micro-enterprise? 

There are several examples, as indicated in Table 3.1.1 of small 
scale, private suppliers of water. These include water vendors and 
water truckers who provide much needed senices to the poor. 



I Small Scak Providers of Water Supply and Sanitation 

The ntu~orih, of perf-urban 
residents buy water and sanitation 
servicesJrom small. private 
providers who deliver what public 
providers are unwilling or unable 
to provide. 

!Services 
Sources: CoUignon( 99, Snell(98), Troyano (99) 

Provider Type Pro& Exampks 
Resale Subscribers Kenya 
Permanent partners with water utilities whose Mali 
water they distribute at kiosks or standpipes Haiti 

Senegal 
Developers * Paraguay 
Creators of Small Scale water supply systems Argentina 
based on underground sources Guatemala 

Philippines 
Water Carriers Senegal 
Trucks, Carts, Wagons and Barrows Haiti 

Peru 
Public Facility Providers India Benin 

I Of public toilet and bathing facilities 1 Peru 
I Philippines 

Approx. 33% of the water connections made in the past 20 years in 
~sunhon and Ciudad del Este in Paraguay have been provided by 
'aguateros.' There are approximately 350400 independent 'aguaterias' 
currently operating. They serve about 0.5 million persons and represent an 
investment of some S30MM. 

Furthermore, most of these water suppliers earn a living wage from 
their activities (Table 3.1.2). 

Table 3.1.2 
Typobgy of Private Operators, Port-ru-Prince, Haiti 

Source: Collignon (99) 
Name I Principal Occupation I Weekly Earnings 

Street Peddler 

Water Carrier 

The methods employed in the concrete filter production lend 

Retail water sales 
(bottle, glass) 

Fountain manager 

themselves beaut fi l ly to the creation of micro- businesses which 
can be owned and operated by an individual or fiunily within the 
community. The major capital investment required is the purchase 

$US 
2-5 

Home sales 

o f  a steel mould, which can be built in developing countries at a cost 
o f  less than $500US. The working capital required for each unit is in 

6-15 

Water sales by the 
bottle or genycan 

10-70 



of less than SSOOUS. The working capital required for each unit is in 
the range of S30US. These levels of capital investment are well 
within the reach of several s d  entrepreneurs. 

The most successfid initiatives in the field of international 
development over the last few years have been in the areas of micro- 
business development and micro-finance. Incorporating the use of 
micro-enterprises as a means of providing clean water fbr individual 
communities would result in several other beneficial effects. It 
would: 

facilitate a continuous supply to households as required 
create employment 

The informal sector is a group of 
people who have entrepreneurial utilise capital very efficiently 
abilities. but who are also rely on locally available resources 
dispossessed and poor. expand the regional dispersal of the technology. 

The in formal sector is not a However, the challenge is again being able to transfer the 
marginal sector. It is the nrajority 
of the people in many developing technology successfdly to the micro-entrepreneurs. This is a new 
c0unm.e~. ln pem, it constjtures: technology, which is Q O ~  know to the locals the benefits of which 

17% ofthe population on a have not been proven to them and the market for which has not yet 
permanent basis been developed. 
61 % of the man hours ~ d e d  
47% of buildings Itrere built 
outside exisring regulations Indigenous NGOs have much experience and expertise in 
95% ofthe public microenterprise development. These o r g e t i o n s  are therefore 
transportation vstem again the obvious choice for introducing the filter at the field level, 
60% o/a~l sales ore through whether directly to poor individuals or households through the 
street vendors. provision of flters, or through micro-enterprise prognms which 

de Soto 89 will provide the training and marketing assistance required by 
entrepreneurs who wish to sell the filters into the local market. 

Indigenous 
NGOs 

v 
Local 
Communities 

Indigenous 
NGOs 

v 
Local Micro- 
Enterprises 

Local 
Communities 



3.1.4 Southern NGO Limitations 

Before analysing each of the alternatives with respect to the sociai, 
financial and technical wstainabilay of the technology transfer, one 
needs to understand some of the limitations and inherent constraints 
with respect to the capab' i  of Southern NGOs. Smillie(95) and 
Tendler (89) have surmnarised some of these concerns as follows: 

Local NGO strength and effectiveness are o f tn  derivedfiom 
their smallness and homogeneity, which gets lost when 
NGOs try to expand and become less parochial. 
Thete is ofsen no clear idea of the organizational shvcture 
required to support their social objectives. 
Their financial base is open very precarious. 
They are heavily project based- Thus providing no long term 
security for employees and little continuity, memory or 
stability fiom project to project. 
Foreign finding accounts for a large share of NGO funding 
in some countries which places the NGO sector somewhat at 
oddr with the State, thereby blocking the parh to replication 
of NGO experiments by the public sector. 
NGOs ofen see each other and the public sector as 
competitors for scarce donor funding, rather than as co- 
operators in a quest to alleviate poverty,- which makes it 
inherently dificult for them to cooperate with each other or 
imitate each other's success. 
The sector suffers porn a lack of comparative knowledge 
about what has worked and whol has not, in the public as 
weN as the non governmental domain. 
Though NGOs ofrn have small budgets in conparison to the 
public sector, their cost per beneficiary is oJen high, which 
means that even their successful projects are not necessarily 
feasible as models of serving larger populations 
NGOs themselves ofrn do not sh iw  to serve large numbers 
of clients, nor are they under pressure to do so, which means 
that they are ofrn content to accomplish programs that work 
well in a handful of communities- 

The appropriate channel of transfer must therefore mitigate these 
shortcomings as much as possible. 



3.2.0 APPROPRIATE INSTITUTIONS AND 
LINKAGES 

This section compares the characteristics of Trans National NGOs, 
govemments and local businesses and thei relationships with local 
NGOs to determine the effect of these characteristics and linkages on 
the a b i i  of each of the alternatives to provide a successll conduit 
for dii'buting the concrete filter technology to as many people as 
possible. 

3.2.1.Trans National Non Governmental Organizations 

These organizations which are commonly referred to as international 
non- governmental organizations or MGOs are typically 
headquartered in industrial countries and carry out operations in 
more than one developing country. Many INGOs serve an 
i n t e d i  function, channelling development resources to 
community-based organizations, providing them with services or 
technical assistance, or helping them to strengthen their capacity. 

MGOs have become a sigruficant international force over the last 
century and have increased in number fiom 176 in 1909 to 12,457 in 
1993 (Merle 95). Rice and Ritchie ( 95) attribute the new importance 
of INGOs to three changes: 

1. The emnnous expansion of NGOs at local levels, particularly 
in the Third World, but also in the transition states ofthe 
former Soviet bloc. 

The spending and job creation of 
2. The need for global action on global problems such as 

today s non projt sector in both preserving the integrity of the natural environment. 
developed and dmeioping 3. The - impressive . .  breakthroughs in communication 
countries is enormous. technologies. 

In Canada, an estimated S62billion 
US passed through registered 
charities in 1993: near& 13% of 
the country 's entire gross domestic 
product. Alntosr half0 f this was 
paid out in the form of salaries and 
benefits to 1.3 million people. .4t 
9% oJthe labour force, this 
represented more jobs than the 
entire construction industry. 

Smillic 95 

Ahhough many international secular organizations can trace their 
ancestry to missionary organizatio as far back as the 1600s, the 
shape of the modem trans national NGO scene began to form in the 
years between and immediately after the First and Second World 
Wars, as people were not only ministering to the poor and suffering, 
but attempting to deal with some of the causes (Smillie 95). 

Some of the major development MGOs include: 
CARE International 
Doctors Without Borders 
OXFAM 
Plan International 



The Red Cross 
Save The Children 
World University Service 
World Vision 

This list excludes organizations such as the Peace Corps and CUSO 
which primdy supply volunteer labour (volunteer NGOs) or any 
environmental INGOs. 

The use of INGOs as a c h l  of transfer offers many advantages, 
but the experiences of others indicate that some caution may be 
required. Sections 3.2.1.1 and 3.2.2.2 summarise the major positive 
and negative elements of this alternative. 

3.2.1.1 The Benefits 

1. Social Objectives 
Most INGOs, like their indigenous counterparts in developing 
countries, are committed to assisting the poor. They are dedicated to 
identifying tbeu needs and generating programs to meet those needs. 
Consequently, they seek out or develop those technologies that they 
believe would be most suitable for use by the poor. 

2. Important Source of Funds 
Large trans national NGOs are a major source of finding for local 

Gabiro, Rwanda NGOs. In 1989, they contrr'buted US $6.4 billion to developing 
2000 countries (including $2.2 billion of official finds), representing some 

12% of total development assistance (Bebbington and Farrington in 
World Bank 99b). Being large and professional make them attractive 
to individual dow rs and essential to bilateral and multilateral donor 
agencies. 

3. Global in Scope 
Many NGOs focus on issues that are naturally cross-boundary and 
lend themselves to multi national constituencies, such as potable 
water supply. 7 % ~  extending successful programs from the local 
level to the global level is a naturul progression (Koenig 96). 

Moreover, the existing world wide organizational structures of large 
TN NGOS provide them with the hhstructure and capability to 
reach large numbers of people. 

4. Institutional Capacity Development 
Given their expertise and experience, INGOs are capable of 
transferring, not only specific technologies to the indigenous NGOs, 
but can provide guidance in the development of institutional capacity 
to assist the local NGO in the delivery of services. 



3.2.1.2 The Concerns 

The association between INGOs and local NGOs, however, cannot 
is nor a partnersb bur Ihe always be descnid as smooth. Several sources of tension exist. 

same old paternalism. These include: 
Smillie 95 

1. Local NGO autonomy and independence. 
Most INGOs are driven by their own organizational, vision, mission 
and philosophies. Local NGOs often cannot openly express 
ideological differences for fear of loss of fimding. And as with any 
foreign influence, there is an ongoing fear that development 
assistance, when designed and managed by outsiders 

OAen comes uninvited 
Maynotgohome 
Cannot be described as an expression of local 
concern. 

Even those organizations that support local NGOs cannot avoid 
imposing their views of development, their priorities and their 
bureaucratic requirements on the recipient. 

In k t ,  most MGOs continue to devise, manage and evaluate their 
own projects directly (Srnillie 95). The criticism of their own 
management in this regard is that, while most have moved to 111 
devo lutioa of responsibilities and accountabilities to the local area 
offices in the North, in the South there has been mostly simply 
delegation of tasks - prhnarily to expatriate managers. 

&lost top managenrent posirions at 
Sme The Chifdrens Fundare held 2. Determination of Pliorities 
b-v expatriates, main& British. This me priorities of a Transnational NGO are quite often not determined 
has beenjust$ed as 'a nJatter of by objective need but by what an organization can sell to its donors 
responsibili and accormtabili~ to 
donors. ' Trust and control, or bilateral agencies. 
however, appear to be the central 
issues, oJen disguised as Smillie (95) emphasizes that larger Northern NGOs have returned to 
protection oJnante ' or 'oversion relief as an increasingly important part of their work, in a large part 
to dependency. ' because it is easier to raise money by emphasizing disaster appeals. 

There is n direct equation between Fundraising has been accused ~ f th r iv in~on  the 'pornography of 
hovina monqv and having the poverty' where pictures of starving babies create an image of horror 
right to spend it oneself and helplessness that far outweighs the reality. 

Ffiere-poficv managenlent and Furthermore, Northern NGOs have become increasingly answerable 
control are concerned- 
international real& means 'North ' to their governments for priorities, management practices and 

approaches to advocacy. They have stumbled into a contracting era. 
SmilIie 95 Whenever a new W i n g  window opens in a bilateral agency, INGOs 

have or make programs to suit the criteria. 



And Northern NGOs that receive support from their own 
governments run the risk of becoming agents of political or strategic 

About haffofthe aid to the poorest 
countries remains tied in some way. 
To donors, it is  a wqv of supporting 
their own f i m s  or farmers as well 
as the poor. America 's government 
can buy their farmers 'grain 
surpluses and send them to feed 
-3 ficans. Europeans can bm) water 
pumps at honre and send them to 
thirsy India. Japan can hire its 
nationals to advise poor countries' 
governments, rather than pqing 
others lo do so. 

But such help risks being driven b-v 
the givers' interests, not those of 
the nee& Donors offen pay for 
inappropriate schenres. which 
require their export and expertise 

rather than humanitarian objectives. British O&ial Development 
Aid (ODA) specifies that 7Wo of support must be spent in 45 
preferred countries. Furthermore, some Southern NGOs complain 
that Northern NGOs act largely as brokers for their government's . . money less 10 to 15 % for adamstration. 

There are probably hundreds of Southern NGOs formed simply 
because there was a strong donor interest in a particular type of 
activity and many more whose objectives are skewed in the direction 
of donor priorities. 

3. Northern NCO Commitment 
The commitment of the Northern NGOs ofien revolve around a 
singular project. Most Northern NGOs do not pay for administrative 
costs or recurrent expenditures. This, combined with not knowing 
how much money is available for a particular project, frequent delays 
in decision making and sending money result in Southern NGOs 
having to live with a level of financial insecurity that would quickly 

(such as the Pergau dam in bankrupt the average private sector h 
Illalqxia, prowtoted b-v Britain). 
where mailer, local!" run projects 
would serve better. W e n  donors 'Life does not work on a donor- project cycle' (Smillie 95). 
fmour their own contractors over 
those fron~ other countries. rivals 
who might do the job more 
eflective!~ are excluded (The 
European Conmision is 
investigating whether such 
preference break the laws of the 
Eli internal nrarkei.) 

Poor countries are littered with 
electrical equipn~ent for villages 
without electricity, nrachines for 
which no spare parts can beJound, 
recycled clothes that destroy local 
markets. As long ago as the 1960s' 
i 2  wns apparent that .4merico 's 
PL480 grain program had virtuallv 

4. Onerous Cwrdinatioa and Reporting Requirements 
Northern NGOs are able to shape the Lives of the organizations they 
support because of the processes, discipline and bureaucratic 
requirements they oblige organizations to institute. Southern NGOs 
are often pressured to conform to external, foreign images of 
professionalism (Smillie 95). Time-consuming assessment 
methodologies lend concern that evaluations: 

Are being designed by the donor agencies as control and 
justitication mechanisms. 
In absence of baseline data, are highly subjective and rely 
heavily on intuition. 
Can result in the entire NGO, not just the project being 
Wed,  becoming subject to the evaluation. 

de.~tro~ved E+kpt 's wheat famzers. 
A// in oII, says one ~ r i r i s h  charip, 5* FOCUS 01 Quick RmuIts 
tied aid is 3% less egective than The expectations created by fundraising are often counterproductive 
the untied sort. in tenns of creating understanding and awareness for longer term 

development assi&mce. Development is rarely speedy and simple. 
The Economist Magazine 
P2 1. June 17-23.2000 There is a need to balance fundraking messages for a public most 

easily moved by short term disaster appeals, with recognition that 
long term development depends on the willingness of the public to 
support costly and diaicult change (Smiilie 95). 



Trans National N W s  have 
developed effective delivery and 
programmingJor responding to 
emergency and refugee situations, 
developing expertise in specijc 
areas: 

CARE in logistics. 
0,YFRkl in water supply 
Doctors without Borders in 
health. 

A Imost 40% of all US food aid in 
199 1 was channelled through 
CARE and the bulk of the prone-v in 
emergencies/lows through 6 or 8 
trans national organizations. 

Smillie 95 

Emergency assistance now 
accounts for 5PA of all United 
 vati ions aid. Emergenqv aid 
allocnrions in the 6s. budget rose 
from S 786 nlillion in 1989 to S2.2 
billion in 1993, representing 23% 
of all aid resources and 
necessitating cuts in child survival 
activities and sustainable 
developnient projects. European 
donors/ollo~~ the same trend - in 
199 1, the European Union 's 

funding of lVW e n r e p c v  and 
refigee programs exceeded 
developnient grants b-v 290%. 

Hoy 98 

The net resuh is that, with the exception of Plan International, most 
major INGOs now devote a significant part of their fundraising effort 
and program expenditures to emergencies- because money for 
development is shrinking, because administrative procedures are less 
demanding, because government support is generally provided on a 
cost plus basis, because of increased bdmisihg competition, and 
because emergency assistance is finite in scope and time. 

In development, they have considerably less and declining impact. 
The most innovative and influential work on poverty alleviation, job 
creation and on the environment is being done by Southern NGOs. 
Of the major NGOs, only OXFAM and some Save The Children 
affiliates work with Southern NGOs. Most continue to devise, 
manage and evaluate their own projects directly (Smillie 95). 

3.2.2 National Governments 

National govemnts  have been the traditional provider of basic 
services, including water supply, in both developing and developed 
countries. But do they possess the appropriate characteristics to 
deliver the technology effctively and can appropriate linkages be set 
up between Davnor and national governments aml between these 
governments and NGOs? Sections 3.2.2.1 and 3.2.2.2 outline the 
advantages arid disadvantages associated with this alternative. 

3.2.2.1 Tbe Benefits 

1. A Traditional Role 
Governments have and always will have a role in providing basic 
services to the poor. While NGOs can be part of the service delivery 
system, they cannot replace government and be a permanent 
substitute for public sector capacity (World Bank 1998). 

In recent years government emphasis has been changing f?om one of 
direct service delivery to one which focuses on building partnerships 
of service providers and service users and ensuring equity. But 
nonetheless, governments cannot surrender their responsibility for 
taking care of the poor and for social service provision in their own 
coUI1try. 

2. Repliability and Expansion 
One of the key reasons for using national governments as channels of 
technology transfer is that if this link up with the public sector is 
successful, it kilitates expansion and replicability of the technology 



application. If experiments carried out in the public sector work well, 
then the institutional a l u r e  to expand them is already in 
place, as well as the political pressure to do so. 

3,2,2.2 Tbe Concerns 

I. Making tbe Right Connections. 
One of the overriding concerns with this avenue of technology 
transfa is Davnor's ability to create connections to the appropriate 
governments, for this purpose. These relations to foreign 
governments would have to be made through a third party; either the 
local NGO, the Canadian government (through CIDA), or perhaps 
muhilateral W i n g  agencies like the World Bank and the United 
Nations agencies. It therefore introduces another level of complexity 
into the technology transfer process. 

2. The Corporate Reputation 
Furthermore, the co-operation of a foreign company with the 
government of a repressive regime can have very adverse 
consequences on the reputation of that corporation. The experiences 
of Talisrmn Energy in Sudan and Shell Internatiod in Nigeria are 
clear demonstrations of the negative puMic reaction to corporate 
associations with repressive regimes. Even if such an association is 
meant to be for tbe benefit of the poor, collaboration with a foreign 
government can be construed as an expression of support for the 
policies of such a government. 

3. Reacbing tbe Rigbt People 
Experience the world over indicates that government programs are 
influenced, just as much or more, by political concerns as they are by 
human priority concerns. One of the reasons provided for the decline 
in bilateral Official Development Aid (ODA) is the high rate of 
public scepticism about wbether aid a c t d y  reaches those in wed 
and the belief that national governments are not the most usell or 
effective means of channelling development assistance to the third 
world. 

Government focus tends to be on hfbtructure and capital intensive 
projects, because these more readily lend themselves to public 
demonstration and proof that the government is taking action. The 
experiences of the 60s and 70s have provided ample evidence that 
this approach is not successll. 

4. Lack of Institutional Capacity 
Regarding the involvement of the State with respect to provision of 
public services like electricity and water supply, the World Bank and 



The Sri Lanka Experiences in 
Promotion of Small and Cottage 
Induslties through government 

Programs 

Technology packages are 
determined in response to 
two sources of injluence; 
politicians and menibers of 
parliament 
Thew are formulated in 
response to whar people 
and iDB staff consider to 
be relevant technologies 
for small and cottage 
industries (SCIs) 
It is inlpos~ible to identifi 
clear cut criteria/or 
selecting targel groups. 
.Anyone interested is 
allowed to participate. 

On Micro-enterprise Prognms 
Government supported 
progranis fail to attract 
trainees from existing snlall 
enterprises, concentrating 
instead on young labour 
market entrants. 
Training is oJen given in 
over-equipped centres in 
urban locntions to trainees 
who have no relation or 
motivation to set up a mall  
scale business. 
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others have emphasized that the pamstatals and public enterprises 
generally have poor performance records. They have functioned 
ineffitively aod ioefficiently. Most governments in developing 
countries have not either had the necessary financial resources or 
suilicient admhktrative and technical capacity to handle the tasks. 
(Martinussen 97). 

Martinusen (97) summahies the views of neo-classical economists 
on the major causes of government Wures in developing countries 
as: 

Self seeking and calculating politicians and other actors who 
form coalitions to control the docation of resources in 
accordance with their own narrow, self interests. 
Corrupt bebaviour among politicians and government 
officials . . 
Lack of or absence of competent admuustrators with the 
necessary knowledge of economics and business operat ions. 
General lack of knowledge of the private sector and its way 
of fhctioning. 

Furthermore, the administrative capabilities and capacities of 
governments in developing countries are severely strained by the 
weight of their numerous activities. 

Third world governments have long been associated with corruption, 
inefficiency and bureaucracy. Southern NGOs actually pride 
themselves as being what govemments are not, not bureaucratic, not 
rigid, not directive, not stultifjhg of local initiative (Smillie 95). 

5. The Tensions which exist between Governments and NGOs 
In the third world, the rise of NGOs is partly due to governmental 
M u r e  to provide basic services and to implement developmental 
policies (Fisher 98). Thus, fears about NGOs crowding out 
government and creating parallel delivery systems are, in fact, 
legitimate worries about collapse of basic government administrative 
systems and concern for their revival rather than the creation of 
substitutes. These fears often l ed  to tenuous relationships between 
govemments and local NGOs. 

There is also a feeling that increased bilateral and multilateral 
fkmcing of NGOs threatens Southern govemments and erode their 
sovereignty. There is increasing execution of state functions by staff 
who are not answerable to them but to foreign governments, a 
diversion of skilled staffand a gradual takeover by foreign influence, 
culture a d  values. 

Government policies towards NGOs vary widely worldwide 



depending on whether tbe government is authohrhn or democratic, 
In Ken-~a* Nws provide the stable or unstable, weakly or strongly institutionalized or constrained 
largest single source of foreign 
exchange. by political cuhure or not (Fisher 98). A democratic political context 

defined by M o m  of expression and freedom of association makes 
it more likely that a country will avoid repressive policies to NGOS. 

However, even in repressive regimes, there can be islands that are 
fiends to NGOs because: 

NGOs provide needed resources and capacity to deliver services. 
NGOs have contacts with foreign donors and international 

Civil sociep is more consistentlv WPPOrt- 
auronomous in Latin .4merica in s e n  dominated by professionals, NGOs rarely provoke a 
relation to the State than it is in 
-4fkica or .blsia. perception of overt threat. 

Governments need to enhance their legitimacy. 
Lotin .dmerican LVWS have helped Governments are often unable to make major reforms without 
reshape the political ystents within NGO support. 
which they operate. 

&'GO policies in .Asia are more In response to the different policy environments, NGOs develop 
like& to be schizophrenic. different strategies for working with the State. These vary from 

complete isolation in repressive regimes, where there are no common 
-4/rican dictatorships genera& starting points and no wish fiom either side to search out areas of 
repress ;VWs. agreement (examples include Zaire, Kenya and Pinochet's Chile) to 

.Alost ,itliddie Eastern governments cooperat ion through parallel or co Uabo rat ive field projects (examples 
tend to be svspicious o~Lm India aod Brazil) to where NGOs are in a dependent-client position 

subject them to political vis-a vis the government; in which NGOs implement state-prepared 
surveillance. programs (examples Tanzania and China) (Clark 93 and Fisher 98). 

Fisher 98 Whether governments cooperate on an ad hoc basis or systematic 
basis with NGOs, they are generally unwilling or unable to take up 
fiont research on NGO projects, to find out who is doing what where, 
much less to evaluate success or failure in relation to possible field 
colkboration. Nor do governments or NGOs track the combined 
environmental or developmental impacts of joint projects (Fisher 98). 



3.23 Local Business Joint Ventures 

The Davaor business plan includes. as the vrimary avenue of 

utilization of this alternative are discussed in Sections 3.2.3.1 and 
BioSand Filter Factoy 3.2.3.2. 

Bangladesh. 2000 

3.2.3.1 The Benefits 

1. The Right Connections 
This avenue provides probably the most appropriate connections for 
sustainable technology transfer. h allows Davnor Canada to relate to 
the local business in terms of technology and business and the local 
business to relate to its own customers, the local NGOs, within the 
national social and cultural context. 

' While the resolution of problems relating to the tranrfer of 
technology fiom one country to another requires an economic 
sensitivity, the resolving of problems related to the transfer of 
technologv once received, requires a predominant& sociological 
sensitivity. Transferring technologies for small and cottage industries 
fiom one counhy to another becomes meaningless unless the modes 
and mechanisms for technology transfer to the ultimate users who 
constitute the poorer segments of society display a high level of 
eflectiveness. ' (Fernando 92). 

Attempts to speed up the community development process by 
circumventing existing or customary institutions and investing in 
new or extenralty designed organizations have Eequently failed in 
their airns. This option uses existing stocks of social capital and 
works through existing power structures and organizations. 

3.2.3.2 The Concerns 

1. Clarity of Objectives 
The dissemination of the concrete filter technology has largely social 
objectives. The consumer is the poor population who appear risky 
and least able to repay. The commercial business objective is to make 
a profit. Owners of businesses are clearly not inclined to give away 
the technology which f o m  the basis of their commercial operations. 



Hybrid organbations that combine these social and business 
objectives need to be very clear to the public about the dual values, 
the d i k e a t  performance expectations for each part of the business, 
and how the two aspects integrate within the company. 

2. Lack of Existing Models 
The role of private enterprise in international development has been 
Wly limited to date. Their role has primarily included: 

Supplying parts and equipment as necessary. 
Providing professional consulting or management services 
As a source of charitable donations. 

There is no existing model available in the literature, of a private 
enterprise doing research and development of technologies for the 
poor and providing the trainiDg and skills required for the 
dissemination of this technology. 

This, therefore, would be a pioneering effort. 

3. Prioritisation of Countries of interest 
The populations which most require the concrete filter may not be 
located in those countries most amenable to the formation of a 
commercial busiiss. There may therefore be an inherent conflict 
between the directions for growth of the humanitarian technology 
distribution and that of the commercial application 

4. Delayed Timing 
Using this option, the introduction of the humanitarian technology is 
subsequent to the formation of a local business. The timing of 
technology introduction is there fore somewhat delayed. 

3.2.4. Summary 

Ln conclusion, each of the avenues of technology transfer has a series 
of positive and negative atm%utes. The underlying challenge is to 
detenniw which of these can be successfidy overcome by Davnor 
and which contnites most to the social, financial and technical 
sustainability of the technology. 

INGOs have the societal mandate and organizational structure which 
provide them with the opportunity to identi@ the needs of the poor 
worldwide and to find appropriate solutions. They are a major source 
of fbnding for local NGOs. However, they do represent a threat to 
their autonomy and independence, do not always set objective 
priorities based on need, often focus on quick results, are unwilling 



to commit long term support and often require burdensome reports 
and evaluations. 

Although national governments will always have a significant 
responsi'b'w to provide water services to the poor, Davnor's ability 
to make the right connections, tthe effkct on its corporate reputation, 
the a b i i  and willingness of government to reach the poorest, the 
fkquent lack of institutional capacity and the tenuous relationships 
which often exkt between governments and their NGOs all limit the 
ability of this avenue of technology transfer. 

The local bush-NGO alliance provides the most appropriate 
connection for sustainable technology transfer given the means to 
overcome the potential obstacles presented by the duality of social 
and commercial objectives, the lack of existing models, the potential 
delays in k k i  implementation and possible conflict between the 
humanitarian and commercial strategies. 



3.3.0 SOCIAL SUSTAINABILITY 

To be socially sustabble a product or tecbnobgy must 
Respond to the needs of the people 
Gain their acceptabii. 
Minhnise the impact on the existing social structure. 

Which of the alternatives under consideration is best able to do all 
thtee of these? 

33.1 Demand 

j 3.3.1.1 Responding to Demand 

1 The different avenues of transfer use different means of determining 
B demand. [NGOs and Governments represent the more traditional 

modes of providing assistance- through development projects, while 
association with a commercial enterprise affords a more market 
oriented approach. 

In development projects, d e d  is determined by soliciting fiom 
the poor their preferred choice among a series of alternatives, 
through the use of participatory techniques which encourage local 
input and feedback. The alternatives and decisions are made on the 
basis of what program designers believe would be good for the 
beneficiaries and programmers spend a great deal of time deciding 
which beneficiary groups are most deserving of assistance (Harper 
and Finnegan 98). 

In the market model consumers are oEered a range of products that 
may be capable of satist;liog their needs and the individual consumer 
chooses the one most appropriate for their particular circumstance. 

Healrh education has ofren become 
the scapegoat for all kinds of 
program failures. It is e a v  to 
blame people for program failures. 
Pfanners and administrators 
would like to change people S 
behaviour to / i t  program 
requirements. technologv and 
procedures. Health education 
becomes a tool of compulsion. 

Kochar 8 1 in Van Wijk- Sij'bcsma 

3.3.1.2 Generating Demand 

But the red difference in the two models is not so much in the 
methods used to satis@ demand, but in the cmtion of demand. As 
discussed in Section 1 5 3 ,  one of t  he key challenges, facing the 
water supply industry is the creation of significant public 
appreciation of the vdue of the services- how to create demand in a 
population who do not have an understanding of the value of the 
services-their contribution to convenience, heahh and quality of life. 

In the normal aid W e d  NO0 approach creating demand is not 
given a priority because the products are generally provided fiee of 
charge or at minimal cost to those who are deemed to require it. The 



agencies providing the products understand their significance and 
attempt to demonstrate their importance to the local population 
through the use of training pro- and workshops in aresls such as 
hygiene education. 

in classical market economics. the The private sector, however, has always emphasised demand 
of business is respond lo creation as one of the key attriiutes of success. In recent thnes the 

market denrand. not create it. Tax 
deductionsfor advertising provide sector has come d e r  increasing criticism for creating more and 

SLIbk*Br hund& of m ~ c e  demand for supetficial products or products that people do not 
billions c f dollars a _vear in really need.(Korten 95, Ri&in 96). But private sector marketing 
cor~orate advertising aimed at strategists have developed and perfected the four basics Ps of 
enticing people to buy things that d e d  creation ( Lazer and Kelly 73): 
they neither want nor need and 
creating a sociev that is alien to Product: Develop the right product 
the needs o f  healthv societies. Promotion: Encourage its use 

David C.Korten 95 
Place: Put it in the right places 
Price At the right price 

Ott (1992) lists the pre- requisites for d e d  creation as; 
A marketing mindset 
Commitment to developing a quality product 
Money for Marketing or the time to develop slowly. 

AU three of these requirements are best fukilkd by a business-NGO 
alliance, which has links close to the grass roots level which enables 
relevant feedback to product developers and generation of products 
suitable to meet the particular needs of that market segment. 

Furthermore, this alternative allows the introduction of the concrete 
filter as a part of a more complete set of options and alternatives for 
the people to consider when choosing the solution to their water 
problems. The creation of demand for the commercial products by 
the local business will also generate a demand for the h e -  
product. 

Since non-pro fit organiTat ions have no comparative advantage in 
marketing, which itself often involves economies of scale, their 
attempts at creating marketing outlets bequently fail or at best 
benefit a limited number of clients (Tendler 89). 

3.3.2 Encouraging Acceptance 

1. Generating Appeal 
Richard Ott (92 ) articulates that among the four top things that 
people really want to obtain when they acquire a product or service 
are: 

1. Higher Status- the tendency to want higher social status is 
instinctive and normal. 



2. What others want- the value that people place on things is 
largely influenced by the value other people place on those 
things. 

Clear association of the humanit& product with the commercial 
product would generate that higher status and the mass appeal. 

This strategy is ckady demonstrated by most d entrepreneursUIS 
They make products, which are lower cost, lower priced versions of 
products which are made and marketed through an aggressive 
marketing strategy at a relatively higher price by big producer firms 
e.g. soap, processed food. The i n f o r d  production sector through its 

If the organizations at whatever 
i n f o 4  &ket analysis techniques, basidentified the existence of a 

level and whatwer nature c/o not fairly large category of consumers who want to consume the same 
deliler the senice and c m o t  he well advertised items that are used by the more d h t l t ,  but CaMOt 
heldoccountabie, usws no atford to do so. Thus when products are targeted towards the local, 
ofher choice than to stop paving. non upper class market, the small producer has the necessary skills 
Creating a qstem of 
accountabili~ is pnrt of a demand 

and access to information to work out his own marketing strategies. 

based approach.. (Fernando 92). 

Van ~ i j k - S i j i  98 The willingness to accept a product is dependent on the product but 
is also closely linked to the legitimacy and effectiveness of the 
agencies and organizations responsible for service delivery. People 
are more likely to believe a credible spokesman, someone they view 
as having expertise in a particular area. Consequently, the poor are 
probably more willing to accept a product endorsed by a we1 b w n  
and reputable local business than that promoted by a government 
which they may or may not trust, or by an INGO they do not know. 
Furthennore, the message is more persuasive if presented by a 
number of people, business, local NGO and government, rather than 
just a single source (Richards 96). 

2. Building Familiarity 
For NGO or government W e d  projects, there is great impetus to be 

Ci7henever Grameen starts able to define the project results in quantitative and qualitative terms 
junction&? at aKv new location it with a specific kneficiary populations and t i m e h s .  For instance, 
creates the inrpression /hat it is no the target results are ofien expressed as: 'reduce the presence of 
h u v  to do anything. It allows the 
process to take Cme. It oflers the e.colifiom xdppmv to XX/pprnv in the drinking water of 
Jiollowing explanation: I c~%-v ho11sehoids in t o w s  by time.' (Tollefwn July 2000, Internal 
hurry? Ifpoor people have Correspondence). 
survived without Granreen for all 
these  ears. the-v wi I1 mkve 

- - However, to create and sustain demand. one needs to build 
without it in sonre more years to 
COMC. * familiarity with the product as well as p&iodically change or 

improve some aspects of the product's performance. Marketers are 
we1 aware that a greater number of smaller sized impressions are 
much more effective than a singular large impression (Ott 92.). 



3. Emcouraging Dwoastmtioa 
Wall (73) characterizes the low income consumer as ow who is: 

Less physically and psychologically mobile 
More inhiiited in his behaviour 
Considers stores which are always almost small 
Moreof€enbuyatthesarnestok 
Buy at local stores 

The language, communication patterns and attitudes to advertising of 
low income consumers are unique to their lifestyle. Their language is 
concrete, relying primarily on observation and less on the intellectual 
process. Consequently, they are less verbally oriented than better 
educated groups and deal primarily with concrete objects and 

Gabiro. Rwanda situations ( W d  73). 
2000 

Experience has shown that demonstration is a key tsctor in building 
local acceptability. The stronger the demonstration and extension 

Promotions for the poor: work, the more effective has been the organization in delivery of a 
blu.~t perlomr an educational mw t e c b l o g ~  and putt& it to acttd work (Islam 92) 
function 
Which are people oriented 4. Nufiunng R e b t i o n ~ b i ~ ~  
Ore *Ore nieanin@[ One of the critical characteristics of the culture of poverty is that the 
than promotions that are 
high@ technical, impersonal attitude toward the world outside their environment is often hostile 
or objective and they think in terms of 'we and 'them'. Consequently, Wall (73) 
It7tich feature iocnls recommends that a marketer in a low income area: 
exclusi\7ely have higher Must translate his irnage f?om them to we 
impact. Must make certain that the product best fits into the lifestyle of 

Wall 73 the low income customer 
Make the product available in the right package sizes 
Make the product available continuously for a consumer who 

Gradual cfi~~remination of has a more kquent shopping pattern. 
knowledgem Joffowed up people Merchandising policies, distribution and sales activities as we1 as 
experimenting on a snlalf scale 
works best. People are given the community relations and public relations are key factors. 
opportuniy to feel it in practice. 

In order to be socially sustainable, therefore, the product should be 
WaterAid in India, part of a continuous service offered by the local NGO or by a local 

microenterprise, so that consumers have the option of acquiring it 
when they are ready to do so. A permanent relationship between the 
NGO a d  a large, commercial local business more readily provides 
this continuity relative to INGO or government programs, which 
generally have fixed time k s .  Commitment takes time, but if an 
individual is influenced to commit on a low level greater 
commitment levels may follow. Small co nrmitments lead to larger 

Mer a person bas agreed to use the filter, there is also a need to 



maintain a relationship with the user - to squelch doubt and reinforce 

In a ;lfuslirn socieQ like 
Bangladesh it is almost an 
intpossible situation to attract a 
women S group. with the 
opposition from the relig'ou-T 
leaders and the frightening 
rurnoursjloating around the 
village regarding what will happen 
to a woman ifshe takes a loan 
Ponr Grameen. it is on@ the 
desperate women who /inal!v push 
heir way toyorm ~he/irst group. 
These groups graciual!~ set the 
level of economic conditions ofthe 
Juture nienibers. Better ogpeople 
are kept may because they do not 
enjo-v being classed with these 
destitutes. 

The usual scene of a poor, rural 
wontan is that under a long veil, 
she bows down and her e-yes are 
fixed on the ground and she ta lh  
in a shy and tinrid manner. Ct'hen 
one talks to a Grameen loanee 
woman, the difference is striking 
and \levy ob\~ious. They will stand 
con/ident!v and speak our as an 
equal partner in the conversation. 
Though they have veils and a &ah-v 
on their lap, they do not bow down 
hut reflect the spirit that they are 
now being valued hv society 

the acquisition decision. During this time period, doubt about the 
product frequently occurs (Ott 92) because m y  people are unahle 
to judge the benefits of the product or they might have had dierent 
expectations about the product capability. There is also competitive 
propaganda Internal regorcement comes ikom the actual 
performance of the product but external reinforcement is much 
stronger. Consequently there is a need to reinKorce after every filter 
delivery. 

33.3 Minimizing the Impact on Current Social 
Structures. 

In order to be socially sustainable, the product and method of 
introduction must be in keeping with existing values. Richards (96) 
empbasii that there are three selectivity processes human beings 
use in processing messages. 

Selective Exposure: Human tendency to concentrate messages 
consistent with prior attitudes and experience 
Selective Perception: Tendency to interpret message based on 
those prior attitudes 
Selective Retention: People evaluate communications based on 
existing attitudes but & on their perception of social norms. 

Not only should the product and messages be in keeping with 
existing values, change is particularly difiicult when the power 
relationships appear to be threatened. The individuals with power 
may not want to relinquish control and the people who are becoming 
empowered m y  not be ready or prepared. 

The three channels of technology transfer all have a varying impact 
on the social structure of the target communities. The programs 
associated with INGOs and govefnments are ofken associated with 
specific social objectives such as "promoting women's 
empowerment" or promotion of the philosophies aad ideologies of 
the associated INGO, especially if this is a missionary organization. 

The local business- NGO association, however, is less likely to focus 
on any other objeztive than the dissemination of the water treatment 
technology. Marketing management examiws the wants, attitudes 
and behaviour of potential customers, which could aid in the 
designing of the desired product. The main focus of marketing is on 
creating products and messages attuned to existing attitudes and 
values. It places emphasis on preference engineering rather than 
attitude conditioning. The concern is the production of desired 



respoases in fke individuals by judicious creation and offeting of 
values (Ott 92). It does not attempt to change these values. Any 
specific social change would most likely be a longer term 
consequence of a more healthy population having the option and 
abiity to d e  rational decisions for itself. This social change is 
probably a longer, more gradual progression but is likely to be more 
sustainable because it is a course of action of education and 
empowerment rather than the imposition of external values. 

3.3.4 Conclusions 

It is evident that, of the three alternatives available, the local 
business- NGO alliance would provide the methods for technology 
introduction that are most likely to be socially sustainable by: 

Developing a more direct consumer-producer link 
Creating a range of products designed to meet the local needs 
Making demand creation a priority 
Generating appeal by association of the humanitarian product 
with the commercial filters used by those of higher status 
Building product filmiliarity 
Encouraging demonstration 
Nurturing relationships 
Minimising the impact on the current social structure. 

This new model: 
Transforms the relatiorship with clients fiom one based on 
charity to a more commercial relationship based on mutual 
respect. 
Centres on creating an extended relationship between the client 
and the service provider. 
Attempts to match services with what customers want. 
Seeks to broaden rather than narrow the client base. Good 
customers strengthen the business and allow it to develop 
additional products to provide a broader range of services. 

The business-NGO alliance changes the focus !+om creating good 
projects for the poor to creating healthy institutions or institutional 
alIiances for the poor. 



3.4.0 FINANCIAL SUSTAINABILITY 

To determine which ch-1 of technology W e r  is likely to be 
most financially sustainable several issues are reviewed: 

Which avenue would provide the most adequate, consistent and 
reliable sources of funds? 
Is the formation of a network of micro-enterprises a suitable or 
desirable meam of achieving hancial s ~ b ~ ?  

rn Which alternative will be the most cost effective and efficient? 
Which option provides clearest proof of performance? 
How can we best mitigate the risks? 

3.4.1 Adequate, Consistent and Reliable Financing 
Levels 

The cost of a concrete filter, including labour costs. is 
approximately S30US. Even if only 10.h of those 1.2 billion people 
worldwide who lack clean water can benefit Eom, or express a 
desire for a concrete filter, the material supply costs alone would be 
$3.5 billion. Clearly not all this money is available from donor 
governments or agencies. The individual consumer would need to 
pay for a part or all of the costs associated with the filter ifadequate 
levels of financing are to be achieved. 

Sustainability, however, depends not just on the customer's 
willingness to pay but on the organization's willingness to charge 
(Yepes 99). Although charging consumers for at least a partial cost 
of the service is possible with each of the three alternatives under 
consideration, governments and INGOS have, in the past been 
reluctant to charge the full costs, either because they believe that 
charging poor consumers is unfair or they want to avoid the 
appearance of being unfhir. 

Subsidization of water supply services has long been a practice by 
both NGOs and governments in most developing countries. In these 
countries, water utilities on avenge mover around 30 percent of  
their total coets (World Bank 94). As a result, utilities are less able 

Few sectors have been classifled to serve the low income populations in the long run and too weak to 
aS market fail~rL? more u~~v~P'suI~v provide to the higher income groups. we they 
than the supplv of wpnter to 
households and residences. have been planned with good intentions, subsidies ofien do not assist 

the poor for whom they were intended, as illustrated in Table 3.4.1. 
Cowcn and Co~ven 98  oreo over, they invite political corruption and intervention. 



The nr-vth that the poor cannot 
aflord to pqv for water and 
sanitation has never been rvidelv 
believed b_v small providers; 
whether individuals or 
communities, the-v knolv that 
people w7N p q  for water and 
sanitation. 

In the absence of suttEcient funds available internal to the country, 
both INGO and government programs for water supply and 
treatment rely heavily on soft sources of hds,  i.e. W s  that are 
available fkom private, bilateral or multi lateral donors. Since soft 
sources are in short supply, however, they cannot always be relied 
upon. Ow is at the mercy of the donor whose judgments are 
influenced by a number of hctors outside one's control. 

. 
Table 3.4.1 

Prices for Piped and Vendor Supplies in Seketed Coua tries 
Sou ree: Asian Development Baa k (1993) 

In 
Cowen and Cowen 98 

But can one expect a steady and sutticient source of fbnds through 
the sale of the filters to the poor? Are the poor willing and able to 
pay? There is growing evidence that many communities are willing 
to pay more than the prevailing rates for water and sanitation. 
Besides the evidence fiom a range of 'willingness to pay studies', as 
illustrated in Figure 3.4.1, the cost of water fkom vendors is a good 
indication of the poor's willingness to pay for this vital service. 

City and Year 

Bandung (1991) 
Jakarta ( 199 1 ) 
Manila ( 1 992) 
Karachi ( 1 992) 

Ho Chi Minh (1991) 

'An analysis of the turnover of operators in five towns in Burkina 
Faso, Mali, Senegal and Haiti gave an average budget for drinking 
water of $US 4-9 per person per anmum, which represents 2-3% of 
the per capita GNP of these countries.' ( CoUigmn 99). 

Price for 
Vendors 

(us 
cenWm3) 

616 
185 
187 
175 
I51 

Percent 
without 

Connections 

61 
75 
29 
17 
35 

Price for 
PipedWater 

(US cents/m3) 

9.9 
1 7.2 
10.5 
7.5 
7.6 



Figure 3.4.1 

Source: Chloe, Varky and Bijbni 96 in UNDPMrorId Bank 99b 

Homrslold Wlltngness to Pay tor improved Water Suppb 
Dehradun, 1996 

-llnumt 
--wilhg@m 

1 0 2 0 3 0  10 5 0 6 0 7 0 8 0  9 0 1 0 0  
Cumularivs-dHouJldb 

80 prr cent d k h d &  arc wiling to poy mote fhcm I)lc prevailing tariff 
10 per cenf of households ore willing )a prry up lo Rs 6-25 mom per monfh 

The willingness to pay is tied to household budgets but is also 
closely linked to the legitimacy and effectiveness o f  the agencies and 
organizations responsible for service delivery. How people pay and 
to whom therefore intluences how much they are willing to pay. 
Low income households can seldom pay large lump sums (van Wijk- 
Sijbesrna 98). Allowing users to pay smaller amounts more 
frequently makes water more affordable for low income families. 

Figure 3.4.2 

I +Connection Cost Amortized +Connection Cost paid as Lump Sum I 



Another constraint, especially for women, is the distance to where 
payments have to be paid (van Wijk- Sijbesma 98). 

Grameen started out as a small 
personal project in 19 76 in a 
village next to Chittagong 
h ivers i y  campus. It struggled 
through several vears to grow into 
a bank owned by the poor (75% of 
the shares are owned by landless 
bowowers, the remaining 25% bv 
the Government of Bangladesh) 
for the poor. Todqv it has 400,000 
borrowers, 82% ofwhom are 
wonren. Grameen Bank lends out 
more than SL5i11 each month in 
tiny loans averaging S67U.Y. /ts 
recovery rate is 98%. !Vow it has 
over 400 branches working in over 
8000 villages (out of 68,000) of 
Bangladesh. Borrowers have 
accumulated over S 7.0.iLf US in 
their smdngs/unds. 

Bv and large in fornlal fenders 
concern themselves with the 
overall credit standing and 
/inancia1 position of the borrower 
rather ihan with the end purpose 
ofthe credit. ;t'or do they supervise 
the end use of the credit being 
generallv content ~ 7 t h  surveillance 
ofthe borrower's ol~erall acriviry, 
including his social conduct which 
is on& possible in a close face to 
face sociew based on nrultiple 
relationships. 

The recent experiences of micro -fioance programs like the Grameen 
Bank and the Unit Desa system in Indonesia prove that, not only are 
the poor willing to pay for the services they require, they are capable 
of saving money, providing that the vehicles which meet their needs 
are provided (Robinson 94). The myth that rural households cannot 
save because they are too poor, prefer to use their incomes for 
consumption or choose to save in other forms has been seriously 
challenged. It was revealed that the previous poor deposit record was 
due to lack of trust of banks and the lack of appropriate services. 

Successll micro fulance organizations have specifically designed 
services to meet the needs of the poor, to provide them with the 
access and convenience they require: 

Loan terms are less than 1 year. 
Lending outlets are located near the clients. 
Application processes are simple and there is quick disbursement 
of filmis. 
Interest rates are high as compared to Formal Financial 
Institutions but low compared to Informal Financial Institutions. 

Moreover, they have successfbIIy imitated and modified some of the 
practices of informal moneylenders: 

There is little attempt to direct credit to specific uses. 
Group liability provides a substitute for collateral. 
Repayments are made weekly. 
The promise of repeat loans in increasing amounts motivate 
repayments. 

Several of these institutions such as Bank Rakyat in Indonesia are 
well on their way to financial self sufiiciency, moving away fkom 
donor grants or soft loans to more heavy reliance on clients' savings 
deposits and borrowing &om commercial banks as the principal 
means of financing. Financial self sdciency is seen as the only 
means of being able to provide continuous services to the poor. 
(Glosser 94, Otero 94) 

Consequently, both the experiences within the water supply and 
sanitation sector as well as the practices of the micro-finance 
industry lead one to believe that it is reasonable to expect that the 
concrete filter technology can be financially selfsufllcient through 
payments by the users, providing that the services are provided in the 
appropriate fashion. 



Pructical demonstration of an 
improved technologv can 
contribute a great deal to its quick 
adoption by the producer. Trial 
production and test marketing of 
new products are also helpful. The 
package approach norntal!~ 
includes 

information about 
clvai/ubili& source and 
etectiveness o/a new 
technologv 
provision of credit 
assistance in procuring and 
installing the needed 
machinery and equipment 
sh?II training in their use 
Support servicesfor snloorh 
operations and even 
marketing of protlucrs. 

Islam 92 

The findings of the previous section lead o w  to believe that the 
formation of microenterprises to provide tbese concrete filters, in the 
long term, is a viable option. 

The formation of micro-enterprises, however, introduces the concept 
of profits and the wed to distinguish between profitability and 
sustainability. When speaking previously in the context of financial 
self d c i e a c y ,  operating surpluses are seen as essential to long 
term sustababii and expansion but not as an end in itsell: To 
achieve genuine commercial v iab i i ,  even for micro-businesses, 
there must also be a profit to the owners. 

Promotion of technology ~ i u t i o n  through the creation of micro- 
enterprises would direct resources, not just to provision of services 
but to the development of capacity in the local population to meet 
their own needs. Subsidies or external Wing  could be directed 
towards this objective while actual services are paid for directly by 
the users. 

The question of which of the three avenues for technology transfer 
best lends itself to success in the development of micro enterprises is 
a dficult one. Previous experience with providing credit services 
for poor micro-entrepreneurs indicated that NGO credit programs 
had the character of welfsre activities- they were less inclined to 
emphasize the business and profit making character of the micro 
business (Levitslry 89). NGOs found it ditFcult to move fiom social 
weKhre to sustainability (Mutua 94). Furthermore, when welfare 
criteria were used to select beneficiaries, the credit programs ended 
up with borrowers who were w t  entrepreneurs. The poorest people 
in any community are not likely to be business operators. They are 
more concerned with survival. 

Consequently, one would be inched to think that association with a 
large commercial business could provide local NGOs better ability to 
learn about the behaviour required by the small business to achieve 
success in the modem economy. However, micro- businesses require 
services and the question of how one is going to fUnd these services 
is extremely important. Institutions which provide hancial services 
to microenterprises often provide several non-financial services 
such as training in areas related to production. 

There are two schools of thought as to the value that these 'extra' 
services provide and wbether the costs of these services are social 
costs, which should be subsidised or whether they are a necessary 



element of providing services to the poor and should be built into 
full cost pricing (Otero 94). This is the debate as to the value of the 
so- d e d  'minim&' or 'integrated' approaches to microenterprise 
development. 

Proponents of the integrated approach argue that it is impossible for 
micro-enterprise owners to pay the cost of advisory services, which 
is extremely high and that preparation of microenterprise owners 
should be subsidised aod viewed as a positive and enduring social 
investment. From a socialist point of view, investments in micro- 
enterprise programs may be jlMified because of their effects on 
income distri'bution and social integration (Carvajal89, Otero 89, 
Timberg 89). The experiences of several micro- finance programs 

f 
4 indicate that credit alone without training or technical assistance is of 
5 limited value (Levitsky 89). 
f 
3 Others maintain that the mmmabst 

. . 
2 approach allows for a much 

greater reach. Programs that reach large numbers of borrowers have 
diversified least into wn credit activities. Most donor agencies, 
particukrty NGOs favour the integrated model; Banks or financial 
institutions favour the credit only programs (Levitsky 89). 

In addition, initiating new services or services in new areas requires 
a greater degree of investment than providing ongoing senices. 
Programs undergoing expansion need to raise increasing amounts of 
funds. 

In conclusion, micro-enterprises are a viable, financially sustainable 
means of disseminating the concrete tilten, and a local business- 
NGO alliance is perhaps the most appropriate alternative for 
developing these. However, although the level of tinancing required 
for this alternative is lower than direct gifting of the filters to those in 
need, significant levels of W i n g  may still be required for the 
training and support of the micro-entrepreneurs. There is evidence to 
indicate that the high cost of training has limited the effectiveness of 
some micro-enterprise programs historically. In the case of the 
business-NGO alliance, the local NGO needs to assume clear 
responsibility for arranging the necessary financing. 

3.43 Efficiency and Economies of %ale 

The sustainability of this technology transfer, its ability to continue 
operations without continuous recourse to outside fundin& will be 
very much affected by its volume of operation. Operating costs of a 
program by program approach are traditionally very high. Decreased 
costs must come h m  efficiency and economies of scale. 



mere are agglonreration 
economies in sewing dense 
populations. In cities, one can see 
more clients per sfafltrip away 
pant the ofice, one can use public 
transport instead of having to 
invest in vehicles. one can spend 
less on the operation of one 's own 
vehicle. 

The problenr is one of inmficient 
networh offinanciai institutions 
~ 7 t h  enough brnnches to permeate 
the rural areas where the major;& 
of microenterprises are /ocared. 

Okelo 89 

The success of the Grameen Bank has, in no small measure, been 
due to the volume of lendmg achievable in Bangladesh, a country of 
180MM people. No program m Latin America or Africa has 
approached the volume of lending achieved in Asia (Levitsky 89). 

Again, the experiences of those m the micro- finance industry may 
prove informative in this regard. Oee of the factors which has 
contnbued to their success was the development of special . . admrmstrative techniques which slashed the high costs associated 
with reaching large numbers of people. 

Loan applications are no more than 1 page 
Approval is decentralised and based on readily verifiable 
eligibility criteria 
Borrower groups handle much of the processing burden 

One of the si@cant learnings is that in order to reach significant 
volumes of the target population, one is required to use the poor 
themselves as part of the process. Micro- finance organizations, 
through the formation of peer groups, use their clients to screen each 
other rud to pressure each other into compliance. 

To reach large volumes of people also requires a highly 
decentralised structure. 'Grameen is a highly decemtralised 
organization, as decentralised as a ficmchise business'(Yunus89). 
The Bank is comprised of nested, federating units, each autonomous 
and self regulating. 

Both the need for a highly decentraked structure and the ability to 
use the poor themselves to provide services again lends one to 
believe that an in6rastructure containing a series of local community 
micro-enterprises may be one of the only means to create the 
economies of scale required for financial sustainability 

3.4.4 Clear Standards for Performance 

Financial sustainability is only possible when the expectations for 
perfonnaoce are clear. When resources are abundant, survival 
becomes unlinked from pertbrrnance and self evaluation is not a 
priority (Meyer 89). 

'Market discipline is one of the most reliable and relevant indicators 
of pet$ormance.' If people pay the fidl cost of the senice, then 
evaluators can be sure that the service is valued at least as highly as 
its price' (Rhyne 89). 



The technoloLgv needs to be 
suflciently attractive in ternls of 
the poten rial impact on 
productivity md income. It is less 
likelv to he adopted where it i s  
on& a supplenrentuty source of 
income 

Rhyne (89) recommends that performance evaluations should 
produce intbnnation that enables the organization to improve its 
performance by reaching new customers, offering better services, 
and operating more e8iciently and that meeting this objactive 
requires detailed information on clients. She advises that it does not 
make sense to carry out management only evaluations, confined to . .  operations and -tion, nor to allow evaluations of the impact 
on clients to stray very far fiom the interaction between client and 
service. 

The normal organizational performance measures used in NGO- 
government type programs, - training, monitoring, evaluations and 
audits, though standard good practice, are costly and time consuming 
and often do not yield the desired results. Instead fmding tasks and 
structures that produce these pressures themselves, without the 
expenditure of time and fiuds is a better investment (Tendler 89). 

Consequently, of all the alternatives under consideration, rnicro- 
enterprise development or the business-NGO alliance are the most 
likely to provide the most unambiguous and concise measures of 
good performance. 

3.4.5 Mitigating Risk 

In addition to reducing donor related risk, micro enterprise 
development is an important means of ensuring program longevity. 
Equity investment by the micro-entrepreneurs plays a central role in 
ensuring that the micro-enterprise owners have a stake in the 
solvency of their own organizations. Even if an NGO owns funds 
that capitah its programs, these W s  are w t  owned by its 
investors who stand to lose their money. Thus the capital can act as 
emergency reserves but cannot ensure prudent control by the 
directors or rnanagers of the NGO (Chavez and Godez-Vega 94). 

The risk taking capacity of the micro-entrepreneurs themselves, 
however, is low. Their willingness to bear additional risks will 
depend on their assessment of how the new technology would fbre in 
a new arena, the disaster level income requirement related to the 
minimum subskiteme needs of the fhdy as well as the structure and 
value of the W y  assets (Mukhopadhyay 92). They canwt aebrd a 
long gestation period and need to enjoy immediate, concrete results 
in tenns of income augmentation (Charsombut and Islam 92). Thus, 
small enterprise development can succeed only with the intervention 
of a support agency having the capacity of sharing the risk with 
potential beneficiaries during the period of gestation. 

Charsombut and Islam 92. 



3.4.6 Conclusions 

One of the best means of achieving financial sustainability is through 
the formation of micro-enterprises. These businesses offer the best 
hope for attaining adequate and consistent levels of M s ,  achieving 
the economies of scale required, for measuring performance and 
ensuring that it meets expectations and for managing risks. 

Micro enterprises are motivated by the need to achieve, i.e. to 
survive, and they display all the traditional characteristics of 
entrepreneurs, by grasping opportunities, working persistently and 
delaying gratification in order to accumulate and preserve the modest 
capital that they need. (Harper 89). 

When it comes to micro enterprise development, the experience of 
Carr (89 ) leads her to believe that private organizations which 
concentrate on a single sector, which have a good understanding of 
the nature and location of the training needed, which invests in 
developing technology appropriate to local conditions make good 
lead agencies in micro-enterprise support programs. 

These findings in conjunction with the previous discussion, indicates 
that the NGO-local business alliance provides the best alternative for 
financial sustainability. 



3.S.O.TECElNICAL SUSTAINABILITY 

There are two wys in which new 
technologies can be introduced 
into d # e l o ~ i n ~  countries: z 0 -  

I .  Indigenous development. 
This route is oJen advocated on 
the basis that technology 
developed in advclnced countries 
has been in response to their 
specijic needs and factor 
endowments which are at sharp 
variance with those in developing 
countries. 
2. Technology t r a n s -  porn 
developing countries 
This avenue avoids reinventing the 
wheel, the long gestation period 
and considerable investment in 
local R m .  
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The priniary unifiing element in 
the production ?stem (of 
microcnterprises manufacturing 
appropriate wheelchairs in 
Colombia) is the set of special 
tools developed by Hotchkiss. 
Uniform tooling contbined ~ 7 t h  
procedures illustrated in the 
production manual ensures the 
inrepay of the design is 
maintained in numerous. isolated 
workplaces. 

To be technically sustainable, the technology needs to reside in a 
sound institutional home with an interested and dynamic leader. 
'There will be no impact without a viable institution: there will be no 
institution without perceived value. ' (Boom and Angel 94). The 
institutional home must be the base for the technological competence 
and expertise in water treatment and supply solutions. It must be 
responsibIe for enforcing quality standards, encourage local 
experimentation and adaptation, be the keeper of the information 
base and the provider of appropriate training. NGOs are not likely to 
have the capacity for expansion and technical intermediation on their 
own. It is clear at the outset that the local business is the authorized, 
in-country keeper of the technology, d that the business -NGO 
alliance is very likely the alternative which is most capable of 
contniuting to the technical sustainability of the technology. 

3.5.1 Viable Treatment Solutions 

Water treatment is a very important business; the health aml survival 
of the individuals in the community are related to whether or not the 
water is treated to the appropriate health standards. Furthermore, 
water treatment solutions depend on the contaminants contained in 
the water, which in turn, are highly dependent on the water sources 
used, as discussed in Section 2.6.2. AIthougb the concrete filter 
bas wide applicability, it cannot provide adequate treatment for 
all contaminated water. In several circumstances, the filter may 
need to be combined with other methods of treatment to deliver a 
complete solution. 

The institutional home must be able to provide advice to individual 
communities as to the most appropriate water sources and the 
treatment alternatives for each of the sources. It must ensure that the 
proper procedures and systems are in place to guarantee that, once 
treated, the water is safe to drink. At the very minimum, it needs to 
understand the technical lirnitat ions oft  he concrete filter. 

3.5.2 Quality Control 

De Wilde and Sc hreurs 9 1 Moreover, the institutional home must ensure that the concrete filters 
produced are consistently effective and capable of delivering the 
results claimed. 

The design of the filter casing and the methods employed during its 
construction have purposely incorporated techniques and standards 



which emure consistent reproduction of the filter body. The filter 
media, however, is prepared on location. This preparation aod 
installation are crucial to the effectiveness of the filter. Care must 
therefore be taken to ensure that the filter is rnanuiktured in 
accordance with the specified instructions. 

Once installed correctly, with the appropriate Bow rates through the 
filter, and provid'ig the quality of the iaaow water remains 
consistent, the quality of water produced should be reliable with 
time, except immediately after cleaning, as described in Section 

The b u s k N G 0  alliance is clearly the alternative, most capable 
ensuring that the correct procedures with respect to filter 
construction and required water testing are followed. Furtberrno~ 
the business bas a vested interest in guaranteeing tbat tbe 
concrete products are effkctive, since the commercial business 
coukl be very adversely affceted by moo performance of the 
humanitarian products. 

3.5.3 Local Innovation and Experimentation 

To be sustainable the technology must be consistent with the local 
context. The success of the introduction of treadle water- pumps in 
the Prey h n g  Province of Cambodia (2480 pumps were sold in 3 
years) was attniuted to the similarity of the technology to traditional 
technology. ' When the villagers saw theefirst treadle pump. they 
immediately understood the mechanism of the framework and have 
been able to duplicate and make modifcations easily.' (Crenn 99). 

Local innovation and experimentation with the basic technology 
results in better understanding and acceptance by the locals as well 
as  lower costs (Islam 92). A local business can apply the necessary 
technical, engineering and scientific skills to modify, service, 
maintain or scale down the imported technology to meet the local 
requirements. 

And, as discussed previously, it is the business rather than the NGO 
or government, which is most capable of instituting the research and 
development required for the generation of marketable products and 
solutions. Fernando (1992) reports that the Sri Lankan experience 
with small and cottage industries is such that 'neither rhe 
Government nor the NGOs apart fron ATI and PRDA have invested 
sutciently in market oriented product development. Neither sector 
has been creative enough to set about their task of small enterprise 



Granreen nranagers never fail to 
give a mild shock to evetyboh) b-v 
their having good university 
degrees and deciding to work in 
the village. 

They cannot believe that aJer 
contpleting universiQ education. 
an-vbodv u~ould ever come back to 
work in the village and to work 
with poor people, u~alking several 
miles every dav- no big chair, big 
table, big ofice- no glamour. 

Yunus 89 

development through technology tran$er by first stu&ing the market 
and the macro economic environment, identzBing the rype of product 
that can be produced in the small and cottage i n d m  sector and 
carefully defining segments in the market to which they con be 
targeted and then developing the technologv/or qecjific products 
that are marketable. ' 

The business is best equipped to shoulder the U D  burden for the 
small producers and micro-entrepreneurs, given their small margins 
and risk aversiveness. 

Whether the iilters are constructed by the local NGO itself or 
through micro- entrepreneurs, the technical problems presented 
normally require high levels of skill and effort to resolve. Some of 
the typical challenges which may face these small producers include 
(Harper 92): 

Production Materials and Techniques Constraints, where the 
producer does not know how to alter hidher operation to meet 
the local consumer requirement 

a materials choice is limited 
a basic services such as power, transport and water are 

absent or in unreliable supply 
Public Policy Constraints, where the sale of the tilters may be 
affected by national water quality standards. 
Institutional Issues 

Again, the business is evidently the most capable of providing 
support in this area. 

3.5.4 Information Base 

The institutional home should also provide a base for information 
sharing. NGOs hquently complain that information is typically 
unavailable and when available, it is typically in a format, which is 
difficult to interpret and apply to conditions on the ground (Smut 
and Parry-Jones 99). When available, it may also be at a prohibitive 
cost. The challenge for them has been finding the best or most 
appropriate source. Furthermore, there is a need to provide 
technology publications in simple, native language (Fernando 92). 

3.5.5 Training 

The ab~lity to provide effective and adequate training is a central 
issue in coxnparing the various alternatives for technology 
introduction. 'Many NGO efforts are ineflect ive primarily because of 
lack of funds: courses are too short, or centres have too few facilities 



to be of any sign~@cant use to ihe trainees. Although NGOs do 
understand the needs of the trainees, they lack the professional 
expertise to put forth a serious eflort in  he training area.' (de Wdde 
and Schreurs 91). 

Effective training in the areas of 
correct operation of tools 
quality control procedures 
sourcingofmaterials,and 
marketing of the product 

is essential. Training for NGOs in the field of micro- enterprise 
support is also vital, because for NGOs to provide effective support 
to micro-enterprises, there needs to be an understanding of the 
practical needs and constraints of small, often remote production 
operations. Both 6eM presence and technological credibility are 
required. Support units need a core of expertise, but they also need a 
larger group of generally trained fieeld officers who can understand 
and hction within workshop environments and must be able to 
communicate on a technological basis with micro-producers. These 
field officers would understand enouh about what is involved in the 

C 

manufhcture of a given product or execution of a given technique to 
guide more expert staffto the most critical areas for technological 
support (Ganrser and Almond 89). 

One of the main training problem is the readiness of the recipients 
to absorb new technology (Kathuria 92, Kiasarn 92). The business- 
NGO alliance would best be able to provide the necessary 
complementary skills to choose those candidates most suitable for 
training. In addidion, it would be best able to provide both basic 
preparation, specific management and scientific training. 

Davnor Training 
Haiti. 1999 

3.5.6 Conclusions 

The business-NGO alliance is clearly the alternative which provides 
the ability for greatest technical sustainability in terms of: 

Eking able to provide complete water treatnxnt solutions for 
individual communities. 
Ensuring adequate product quality control. 
Engendering R&D for the development of specific products to 
meet the needs oft he poor 
Encouraging appropriate innovation and experimentation at the 
local level 
Providing an institutional base of technical expertise, training 
and information that is readily accessible. 
Offering technical support for micro enterprises. 



One of the objections most open 
raised against rural 
microenterprises is the narrowness 
of the marker. Ifmarkets were not 
expandable. there lvouid be no 
such thing as development. 

in S i e a  Leone and iviperia, a 
10% increase in income lea& to a 
13 to 14% rise in expenditure on 
local goods and services (other 
than food). as compared to I I % 
for imports. 

Nowak 89 

Transporting Concrete Filters by 
Donkey, 

Samaritan's Purse 
Kenya, 1998 

3.6.0 IMPACT ON COMMERCIAL 
OPERATIONS 

It is clear that, although the b u s i i  NGO allianw may appear to 
be the most viable alternative to achieve the humanitarian aims so 
important to Davnor Canada, the parent corporation, it would not be 
acceptable to the local business if there were an adverse effect on its 
commercial operations. This section examines the impact of the 
various ahematives on the business client base, its knowledge base, 
the market competition, investor relations and risk management. 

3.6.1 Client Base 

Will providing the technology on a cost plus basis to the very poor 
shrink the nwnber of clients available to the local business? One 
would be inclined to believe that perhaps just the opposite effect may 
occur. 

The market segment at which the concrete filter is directed is not the 
same as those for the plastic filters. There are several limitations 
associated with the concrete filter: 

It cannot easily be moved. Consequently, . Construction must take place close to installation. . It does not lend itself to the rnass marketing and 
distniution systems, necessary for urban usage. . It isdifficult to movearoundwithin the household. 

It does not possess the modem aesthetics of the plastic filter. 
Production using a singular steel mould is limited to one filter 
per day i.e. it does not lend itselfto mass production. 

The concrete filter is therefore directed primarily at the poor, rural 
consumer who lives in a community where individual f d e s  must 
collect water fiom surface or ground water sources, which are 
contaminated. From a marketing perspective, these communities are 
very difficult to reach by businesses located outside the community. 
They are better served by a small micro enterprise located within the 
community. 

This market segregation is again confirmed by Femando(92) when 
discussing the appropriateness of micro-enterprise development. 
Fernando (92) cautions that 'a technology can succes~ull'y get 
transferredfiom a big entrepreneur to a small entrepreneur and be 
sustained at the small enterprise level only under conditions in 
which the demand for the product which both the large and small 
scale sectorsproduce is well in excess of its supply.' He goes on to 
elaborate that the lesson is clear. A technology that produces a mass 



In urban areas, fewer than 10096 of 
the population wanted public taps. 
However, about 75 % expressed a 
desire /or a ~rivate connection. 
signalling a widespread 
willingness to p q  for a more 
expensive service of better q u a l i ~  
This is in spite of the fact that the 
cost of private connections 
exceeded the usual cut-og 
threshold of 3-5% oJhousehold 
income. 
Foster 98 

Comnrunities express aspirations 
for house connections. Projecrs 
should be designed as the first 
phase of upgradable schemes that 
can support house connections. 
Kwvadzokpo K~vame 98 

Concrete and Plastic Filters 
Gabiro. Rwanda 

2000 

h[v name is Carmen Piante and I 
am a CUSO volunteer working in 
Guatemala, I have met here a 
representative of Samaritan 's 
Purse of Calgary who  ill be 
training comniunities on how to 
make household waterJlters. IVe 
have spoken brieJ-v and while the 
cornmunip is veT interested in the 
individual household/ilter they are 
also asking whether or not this 
jlter can be adapted to a larger 
size to treat river water for a 
community? The representative 
told me that it would he best to 
contact Davnor  direct!^ 
~ 7 t h  this question.. 

Davnor Internal Correspondence 
July 13,2000 

product to a basic human need can sustain itselfin the small 
enterprise sector only in relation to a specific, narrow product line. It 
can sustain itself producing a mass product only under very special 
socio-political circumstances or if it receives protection against its 
competitors through govemwnt policy. 'In an open economy, in the 
manufircture of mass products, the large scale sector will always out 
compete the small producer in terms of technology, quality and 
price. Under conditions of an open economy, the transfer of 
technology for d and cottage industries should be confined to 
very specific product lines in which the qquality of the product of the 
small producer will have a decided advantage in relation to a specific 
and m o w  market segment to which it should address itself.' 

Consequently, there is very little overlap in the rnarket segment for 
the concrete and plastic filter. The introduction of the concrete filter 
to communities as an initial solution to their water treatment 
problems would actually, very likely create a potential market for the 
A r e  expensive water treatment systems which use the BioSand 
technology by 

increasing awareness 
generating understanding 
building f h k i t y  and acceptance 

Every M y  wants a potable water supply delivered directly to their 
individual household. The reason that people will buy a concrete 
filter is because that is all they can afford. But if one believes in 
development and progress, one needs to view the poor as potential 
consumers with whom it would be beneficial to initiate a 
relationship. The key to long term successful growth and 
pro fitab'ity is the ability within a particular rnarket segment to 
aggregate exponentially growing numbers of clients who pay for 
services rendered. i.e. build client base in a methodical, step by step 
fishion based on performance. (Jackelen 89) 

Furthermore, the market potential associated with the ability to 
develop relationships with local NGOs and to work with them in 
providing solutions to water treatment problems should not be 
overlooked. Local NGOs now have significant influence in water 
service provision for both f d e s  and communities. They are a key 
customer segment now and in the foreseeable future. 

In addition, the promotion of the concrete filter engenders a very 
favourable relationship between the corporation and bi-lateral and 
muhi-lateral agencies, which often provide finding for the 
development projects which utilise this product. The agencies are 



Knowledge generates the basic 
breakthroughs in technologv that 
create the disequilibrium 
conditions in which high returns 
and high growth rates are 
possible. bowledge sudden& 
allows nerv things to be done in 
new upays. 

=Idvances in bm-c know?fecige and 
breakthrough technologies do not 
just happen. The-v have to be 
discovered and invented. 

A [though human talent is spread 
even& throughout the ~!orld. 
inventiveness is not. 

Being curious-wondering wh-v 
things work and lvhat is beyond 
the next ridge oJhil1s; u9anting to 
explore-having the courage to go 
where no man has gone be fore; 
being willing to learn- getting new* 
hnowledge from others: and 
wishing to build- using new 
knowledge to mnke sonrething 
digerent; while these four 
characteristics are embedded in 
hunrnn nature. theu on@ become 
evident when combined with other 
ingredients in the right 
environment. 

potential markets for several of the commercial products, which 
include engineered community systems and emergency response 
systems. 

3.63 Knowledge Base 

Consumers are not only a source of h d s ,  but a source of 
information One of the key benef3s of an NGO-business alliance is 
the knowledge base that it provides the business. The company 
would be able to compile a comprehensive understanding of the 

water quality 
potential treatment solutions 
water source potential 
what works and what doesn't 

throughout the country, without investing sigdicant amounts of its 
own money to gather the data. 

This kind of knowledge base would provide the business with a huge 
competitive advantage. The value of this knowledge base should not 
be underestimated. It is probably the most important reason for the 
business to offer the concrete filter technology as an integral part of 
its product line. 

3.6.3 Competition 

The inclusion of the concrete filter, as part of its product Line, would 
create healthy competition internal to the company. It would force 
the company to produce the plastic filters at very competitive pricing 
to minimise any product substitution. This would encourage 
production efficiency and ensure that the company is capable of 
winning the race against any external competitors or imitators of the 
technology. 

Thurow 99 
3.6.4 Risk Mitigation 

The most serious risk k i n g  the business is non- performance of any 
of its filters, whether the humanit& products or the commercial 
products. One of the key ways to mitigate that risk is by engendering 
a close alliance between the business and the NGOs responsible for 
field implementation of the concrete products. 

3.6.5 Investor Relations 

Would potential equity investors react negatively to the concept of a 



business- NGO alliance for the purpose of the humanitarian 
distnibution of the technology ? 

[S48000J provides what other 
initiatives have lacked: a common 
jFmework for ethical sourcing of 
con~panies of any size and m y  
ype. an-where in the world. 
Financial Times. December 12. 
1997 

S4 8000 is both authoritative and 
comprehensive in its approach. 
IC'hat makes it so importanr is that 
52 8000, like IS0  9000 and IS0 
I J ,  000, is designed to work across 
countries, across industries and in 
conrpanies of all sizes. 
Jeff Hornet. Corporate Director. 
SGS-ICS 
(World's largest certification 
company) 

Certainly in the developed countries, the issue of corporate 
responsibility in the areas of social, environmental as wen as 
h c U  sustainab'i is gaining increased support. 

There is now a comprehensive global system of standards for 
companies to monitor social accountability. Now there is SA 
8000. 
Terms such as 'triple bottom line', which encourage companies 
to think about three results-social, environmental as well as 
financial results are being introduced. 
Agencies which rate corporations now have separate indices to 
reflect a corporation's commitment on all three fronts. 
Thegrowthof'ethicalfunds' 

These are all indications that Damor's unique integration of the . . 
commercial and hmxmtamm services would have a positive impact 
on investors rather than a negative one. 

As with all corporate investor relations, clear communication is 
essential. Comrnunicat ion of: 

ThebenefitsoftheconcretefiIterdiiiution 
The accounting and accountability practices that would be 
associated with the practice: i.e although there would be no 
profit in the strictest sense, the services would be charged for on 
a cost plus basis, at rates sufficient to ensure its sustainability. 
The relationship between the humanitarian and commercial 
divisions 

would enable investors to develop a clear understanding of the 
importance of the humanitarian technology and make their 
judgments accordingly. 

3.6.6 Conclusions 

The impact of developing business-NGO alliances for the purposes 
of humanitarian technology distribution are, by and large, very 
positive for the business, in terms of: 

Developing a potential client base 
Building positive relationships with NGOs and bi-lateral and 
mult i-lateral agencies 
Increasing the knowledge base 
Creating healthy internal competition 
Mitigating key risks 
Engendering a unique investor appeal. 

However, there needs to be absolute clarity with respect to how the 
two segments integrate, the expectations associated with the alliance 



as well as the development and implementation of appropriate 
procedures and accountabilities. 

The answer is more than sinlplv 
hoping for the best, more than 
vague ideas about 'strengthening 
over time the institutionnlfims 
and activities clssociated ~ 7 t h  
global sociep and accelerate the 
transfer of technology- ' 

The prob lent with the 
recommendations is that they lack 
a subject. FPko will accelerate, 
establish. pronrote and channel? 

3.7.0 CONCLUSIONS 

Of the three alternatives considered, the NGO- business alliance is 
the most socially, financially and technically viable solution. This 
concept is certainly very different fiom the NGO and Government 
based projects that have been implemented to date. But, not only is 
the solution viable, the climate is right, right now. Tendler (89) 
articulates that there is an opportunity for experimentation today 
because: 

The harsh austerity programs of the 1980s have created a 
more receptive environment for targeted programs, or at 
least for political gestures to the poor. 
Cutrent economic conservatism of economists and policy 
adVisors is sympathetic to policy reforms fmouring 
informal sector producers or private sector input. 
Current balance of payment and debt problems of 3"' world 
countries, leading to restraints on imports, have created a 
more enabling emtironment for local businesses and some 
i n fo rd  sector producers to flourish. 
Current sympathy for decentralization has created a more 
enabling environment for local level experimentation in the 
public sector. 
Public sector actors, humbled by the disappinting 
experience with state sponsored poverty initiatives of the 70s 
have become more recepive to modest approaches and 
learning from NGO experiences. 

Furthermore, the NGO- business alliance appears to be the most 
suitable format for promoting micro-enterprises which themselves 
promote financial, social and technical integrity. 

This innovation in service delivery provides several of the traits of 
previous, successfid projects (Tendler 89, Carr 89). 

There is a narrow focus on the water supply and sanitation 
sector, and even more specifically, very small scale systems 
within this sector. 
Intenentions are tailored to the needs of the particular sector. 
There is a highly grounded understanding of the sector; the 
treatment processes, sources of supply, product markets, indus 
structure. 
The alliance combines the technical expertise of the business 
with the passionate dedication and street smarts of the NGO. 
There is no less concern about the broader issues of poverty, but 



it does not try to be too ambitious, to do everything at once. 
The way of thinking is iterative and incremental: there is a 
continual process of study, identification and intervention. 
The focus is on building indigenous, technological capability. 
There is a good understanding of the nature and training needed. 
Problems can be defined in a way that attracts powerful 
technocrats and agencies. 

Moreover, the NGO-business alliance benefits, not only the poor 
who need water, it b good business. Most importantly, of all the 
strategies considered, this plan is within the control and abity of 
Davnor Canada to execute as an integral component of  the overall 
strategic direction of the corporation, provided there is a corpomte 
willingness to do so. 



4.0 THE MARKETS 

This section m i n e s  the characteristics of developing countries worldwide, relative to 
certain key criteria, to determine which countries represent the principal target markets 
for the concrete filter technology. Given the lack of available data, no attempt was 
made to unalyse information on P scale smaller than the country level, even though it is 
recognised that within most countries, there are marked regional variations. 

4.1.0 The Criteria I20 

4.2.0 The Need 
4.2.1 Access to Clean Water 
4.2.2 Rural Population Density 
4.2.3 Surfice Water Availability 

4.3.0 The Capacity 
4.3.1 NGO Availability 
4.3.2 Governmental Support 

4.4.0 The Business Climate 146 

4.5.0 Conclusions 152 



4.1.0 THE CRITERIA 

Given the recommended strategy of using local businesses which 
produce and market the commercial products, as a vehicle for 
distniion of the humanitarian technology to indigenous NGOs 
worldwide, what are the major factors to be considered in selecting 
the primary target markets? 

The number of people who need or would benefit fiom the 
technology in a particular country or region is obviously the principal, 
decisive &tot in the determination of where one needs to 
concentrate. 

Secondarily, the availability of NGOs within the country and the 
potential support fiom the national government will also play a key 
role in the successful execution of the broad strategy. 

The potential for formation of a local joint venture corporation, which 
would provide a national home for the technology is the third, very 
important &tor in prioritKing the countries of focus. 

The following sections analyse the pertinent country data with respect 
to these criteria, in order to recommend the primary countries of 
focus. 

43.0 THE NEED 

As discussed previously, the concrete filter is a technology, which is 
more likely to be used to treat surfice water in rural environments. 
Because of this, the determination of which countries would 
potentially benefit most fiom this particular Davnor product was 
based on three characteristics: 

1. The total number of people w b  lack access to clean water. 
2. The estimated rural population without a clean water supply. 
3. The availability of surface water supplies within the country. 



4.2.1 People Lacking Access toclean Water 

Based on statistics available h m  the 1998 United Nations Hurnan 
Development Report, the greatest need for clean water lies in South 
East Asia, in particular China and India, and Sub Saharan Mica. 
(Figure 4.2.1). These two regions of the world represent over 70% of 
the world's population in need of clean water. 

Figure 4.2.1 

DIStRI- OF PEWU LACKING ACCESS TO WATER BY REGION 
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Asia 
Wlth over 400 million people lacking access to clean water, China 
represents the greatest neod as a siugular country worldwide. This is 
followed closely by India, with almost 1 80 &on people. As shown 
in Figures 4.2.2., 4.2.3 and 4.2.4, the numbers of people requiring 
assistance in the remaining East Asian countries, are also significant. 

Indonesia, Vie- Pakistaa, and My- represent countries, 
where not only high numbers of people require assistance, but where 
large percentages of the population have no clean water. In Japan and 
Tbahd, however, although the numbers of people are sigdicant, 
they only represent approximately 10°/o of the population. 

m n t  4.2.2 
SOUTH EAST ASIA: 

PEOPLE NEEDING CLEAN WATER 



Figure 4.2.3 
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Africa 
Within Sub Sabaraa Africa, no individual countries dominate, as is 
the case in Asia. Figures 4.2.5 and 4.2.6 and 4.2.7 illustrate that, 
although Nigeria and Ethiopia represent the countries of principal 
need, the demand is widespread throughout the region. With the 
exception of South Mca and a few of the very small countries like 
Mauritius, the percentage of people who need clean water is 
sigdicantly over Wh of the population. 

Fi ure 4.2.5 
~ R I C A  

Percentage of Po ulation 
Needing ~ k n n b t e r  



Figure 4.2.6 
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Latin America 
Ofthe Latin American countries, Brazil, Mexico and Argentina 
represent the pinmy markets (Figure 4.2.6 and 4.2.7). There are 
several smaller population centres, however, where the population 
densities requiring assistance are large. The most significant of these 
are Haiti, Paraguay and Nicaragua. 

Figure 4.2.8 
LATIN AMERICA & CARIBBEAN 





Eastern Europe and The Arab States 
In the Arab world, the people lacking access to clean water are 
located pcimdy in the region around the Eastern Meditermnean, in 
the countries o f  Morocco, Egypt, Algeria and Turkey. Turkey, not 
only bas a large number of people, but also a large percentage of its 
population that needs clean water. Several of the states that formerly 
formed part of the Soviet Republic also have high percentages of their 
populations in need of clean water. 



Figure 4.2.11 

EASTERN €uRoPE & ARAB StAT€s 
t O P E N ~ ~ ~ U C K l W O A c c E 8 s T O C L E A W w A ~ ( 1 ~  

Q o u I I E . : w t a d W l d i o r r r ~ ~ ~ 1 ~  

Figure 4.2.12 



Gbbal Distribution 
When viewed altogether, the countries can be categorised as shown in 
Table 4.2.1, Tabk 4.2.2 and Figures 4.2.13 and 4.2.14. The first two 
columns of Table 4.2.1 represent the top 18 countries of highest need 
with over 8 1 % of the total estimated clean water requirements. As 
shown in Table 4.2.2 and Figure 4.2.1 5, almost all of these countries 
also have high population densities that require assistance. 
Consequently, fbther priorithtion of countries will focus primarily 
on the total numbers of people, rather than on the percentages of 
country residents who wed assistance. 



Table 4.2.1 
Gbbal Distribution of People Lacking Access to Clean Water 

Source: UNDP Human Development Report 1998 

Gnrter than 25 10 to 25 MM 
laillior - 

China Tanzania 
l ndia wanmar 
Indonesia Mexico 
N m a  Sudan 
Ethiopia K w ~  
Viet Narn Philippines 
Brazil Ugarrda 
Pakistan m n a  
Turkey 
conso(-. Rv.1 

Madagascar 
Moraeco 
Jm 
Urbekistan 
Egypt 
Nepal 
Peru 
sri Laflka 

Angola 
l ran 
canwmm 
Thailand 
Mozambique 
Cambodia 
Algeria 
Malawi 
Ghana 
Zambia 
Yemerr 
Colombia 

Chad 
Niser 
Venezuela 
Haiti 

Iraq 
Mdaysia 
St Korea 
Guinea 
Ecuador 
Mi 
-1- 
N-Korea 
Papua N.Guinea 
Senegal 
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Siena Leone 
Caos 
Mivia 
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Eritrea 
Cote Crlvoire 
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Tajikistan 
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Paraguay 
Togo 
El Salvador 
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Nicaragua 
Turkmenistan 
KyrsVzstan 
Kazakhstan 

Saudi Arabia 
Cuba 
Lesotho 
Bhutan 
Honduras 
Chile 
Namibia 
Mauritania 
Gambia 
Mongdia 
Guinea-Bissau 
South Africa 
Oman 
Swazi land 
Gabon 
Jamaica 
Guyam 
conums 
Capev- 
Panama 
Lebmcm 
Tunisia 
Libya 
Uww 
Sdomon Islands 
Costa Rica 
United Arab Emirates 
Jordan 
New Zealand 
Botswana 



Figure 4.2.13 
GLOBAL DISTRIBUTION OF PEOPLE WITHOUT 

ACCESS TO CLEAN WATER 
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Table 4.2.2 
Distribution of Countries witb Percentage of Population Requiriag Clean Water 

Source: UNDP Human Devebpment Report 1998 

Country with > lOMM people Needing Clean Water 
> 50 Y. - 40 to !!Om!% 30 to 40% 20 to 30% 10 to 20% - < 10% 

Eritrea 
Chad 
Ethiopia 
Zambia 
Pap NewGuinea 
Angola 
Cocrgo 
Madw==r 
Sierra Leone 
Cambodia 
Haiti 
Malawi 
Cen.Afiican Rep. 
Tanzania 
DemRepCongo 
Viet Nam 
Laos 
Guinea 
Uganda 
Gambia 
Niger 
Turkey 
Cameroon 
Benin 
Nigeria 
Sudan 

cape VeFde 
Bunrndi 
Comoros 
Kenya 
Mddova 
Togo 
Sri Lanka 
Namibia 
Bhutan 
Guinea-Bissau 
Myanmar 
Paraguay 
Swaziland 
Tajikistan 

Solomocrlslands 
Guyana 
Nicaragua 
Yemen 
Indonesia 
Lesotho 
Uzbekistan 
Bdivia 
Mozambique 
Nepal 
Senegal 
Turkmenistan 
Dominican Rep. 
Ghana 
Morocco 
Mali 
China 
Peru 
Ecuador 
Gabon 
El Salvador 

Argentina 
Kyrgyzstan 
Mauritania 
Pakistan 
Brazil 
Guatemala 
Algeria 
Iraq 
Ma!--a 
Burkina Faso 
Zimbabwe 
Venezuela 
Mongdia 

India 
KoreaDem 
Cote d'lvoire 
Oman 
Sao Tome &Pnn 
S a m  
Mexico 
Philippines 
Cdombia 
Jamaica 
Syria 
Horrduras 
Vanuatu 
Egypt 
Belize 
Saint Vincent 
Thailand 
Djibouti 
Iran 

- 
Cuba 
Japan 
Kazakhstan 
Korea Rep. 
Panama 
Lebanon 
Chile 
Equa Guinea 
Saudi Arabia 
UnArabErnirates 
uww 
Cosb Rica 
Dominica 
Maldives 

Libya 
New Zealand 
Tdad 8 Tobago 
Jordan 
Mauritius 
Tunisia 
South Aflica 



Figure 4.2.1 4 
PERCENTAGE OF COUNTRY POPULATION 

NEEDING CLEAN WATER 



4.2.2 Rum1 Populations 

As discussed in Section 3.6.1, the concrete filter technology is more 
suitable for rural populations than for urbaa settiogs, given the 
method of construction, the unsuitability for or marketing 
techniques and the size and weight of the filter. The data presented in 
the previous section can therefore be fbther rebined to illustrate the 
rural populations who need clean water, rather than just the total 
popubtioo. 

Since no statistics on the nual populations lacking access to clean 
water could be found, an estimate of this distniiution was made by 
muhiplyiag the total country population without access to clean water 
by the percentage of rural residents in the country. 

The resulting country distniution is shown in Table 4.2.3. The top 
five countries are still the same. The major difference in the top 
countries is Argentina. Brazil also moves eom a ranking of 7 to 15, 
and Mexico moves fiom 13 to 28, all reflecting their high degree of 
urbanization. 

&cause of the similarity in the rankings of the countries when using 
either total population or estimated nual population who lack access 
to clean water, and because the rural population estimates are very 
rough estimates, the firture analyses of the data use only the total 
popuktion estimates. 



Table 4.2.3 
Global Distribution of  Estimated Rural Populations Lacking Access to Ckan Water 

Source: UNDP Human Developmeat Report 1998 

Countr). with > LOMM people Needing Clean Water 

China Pakistan Turkey 

India Congo Uganda 

Indonesia Tanzania Sudan 

Ethiopia Myanmar Kenya 

Viet Nam Brazil 
Nigeria Madagascar 

Nepal 
Sri Lanka 
Malawi 
Thailand 
Uzbekistan 
Cambodia 
Angala 

Philippines 

Ewpt 
Morocco 
Mozambique 
Mexico 
Niger 
Yemen 
Ghana 
Chad 
Cameroon 
Zambia 
Haiti 
Senegal 

-1- El Salvador 
Iran Moldova 
Guinea Syria 
Algeria Paraguay 
Burundi Turkmenistan 
Mali Kyrgyzstan 
Papua N-Guinea Congo 
Peru Bhutan 
Laas Venezuela 
Eritrea Nicaragua 
Malaysia N.Korea 
Burkina Faso Lesotho 
Japan Kazakhstan 
SiefraLeone Honduras 
Senegd Namibia 
Benin Gambia 
S. Korea Gui-Bissau 
Zimbabwe Mauritania 
Tajikistan Suraziland 
Ecuador South Africa 
Guatemala Guyana 
Cdornbia Comoros 
Cote d'lvoire Mongdia 
TWO Cuba 
Cen African Rep. Gabon 
Argentina Jamaica 
Iraq Saudi Arabia 
Bolivia Solomon Islands 
Dominican Rep. Chile 

Oman 



4.23 Availability of Surface Water 

The BioSands technology is a water treatment technology. 
Consequently, it is most applicable where there are adequate 
supplies of fiesh water, but where this water is contaminated; either 
on surfke in the riven ad streams, in shallow underground 
aquifers or in the collection and h i t i o n  systems. 

In countries where there is an extreme shortage of supply, like the 
drought prone countries of the Middle East and South Afiica, more 
extreme solutions for water supply provision, such as desalination 
plants, are likely to be warranted. However, these treatment 
systems are extremely expensive, so that, even in these countries, 
use of the BioSands technology to treat the s w c e  s h e  water 
supplies may be applicable, even though these supplies are likely to 
be insufEicient to meet the total need. 

Nonetheless, Table 4.2 4 and Figure 4.2.15 categorise the 
developing countries previously listed, in accordance with the 
internal per capita renewable water resources of the country. These 
statistics, compiled by the UNDP, are broadly representative of the 
availab'ity of surface water in the country. 

The results indicate that of the ten countries with over 25 million 
people who lack access to clean water, The Democratic Republic of 
Congo bas the most plentifi~l supplies of fiesh water per capita, 
followed by Brad, Indonesia, VietNam and Turkey. Because of 
their high population levels, China and India have approximately 
2000m3 renewable water resources per person, as compared to 
Canada with 94,0001113 per person. 

Of the top neediest countries, Kenya and Sudan are the two which 
may be considered for reduced focus because of the lack of surfkce 
water availability. 



Table 4.2.4 
County Categorisation 

Internal renewable Water Resources per Capita: 1998 
Thousands m3lperso. 

Country with > lOMM people Needing Clean Water 
Source: UNDP Human Devebpment Report 1998 

30 to 450 15 to 30 
Guyana Guinea 
Pap New Guinea Colambia 
Gabon Costa Rica 
Sdom~n Islands Ecuador 
Congo Myanmar 
EqueGuinea Malaysia 
Wize Madagascar 
Panama Argentina 
Laos. 
Bhutan 

Congo 
Camemon 

Cen African Rep. u ~ g u y  
Nicaragua Paragrlav 
Bolivia Angda 
Venezuela 
Sierra Leone 
Fiji 
Chile 
Brazil 

5 to 1s - 
Guinea-Bissau 
Indonesia 
Bangladesh 
Kyrgyzstan 
Guatemala 
Tajikistan 
Mangolia 
Zambia 
Honduras 
Cambodia 
Nepal 
Katakhstan 
Mozambique 
Cote d'lvoire 

2 to 5 - 
Mali 
Viet Nam 
Philippines 

Japan 
Namibia 
Mexico 
Jamaica 
El Salvador 
Cuba 
Turkey 

Senegat 
S.Korea 
Swaziland 
Togo 
Gambia 
Tanzania 
Dominican Rep. 
Lesotho 
Sn' tanka 
China 
Chad 

1 t o 2  - 
India 
Botswana 
Thailand 
Uganda 
Nigeria 
Ethiopia 
Iran 
Benin 
Malawi 
Pakistan 

Iraq 
Peru 
Ghana 
Bu~.na Faso 
Haiti 
N. Korea 
Lebanon 
Uzbekistan 
Sudan 
Zimbabwe 
Morocccr 
South Africa 

< 1 - 
Eritrea 
Kenya 
Bunindi 
Moldova 
Algeria 
Syria 
Oman 
Tunisia 
Niger 
Yemen 
Turkmenistan 
Mawitacria 
Saudi Arabia 
Jordan 
Libya 
Un Arab Emir 



Figure 42.15 
DEVELOPING COUNTRIES 

DISTRIBUTION OF RENEWABLE WATER RESOURCES 
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>loo SO to 100 
Tunisia Costa Rica 
L e b a m  Philippines 
South Africa CapeVerde 
E m  Gambia 
Jordan Bolivia 
El Salvador Nicaragua 
Bahrain Guatemala 
St.Vincent SHatilarrd 
San Tome and L- 
Principe Belize 
St. Lucia Chile 
Namibia Paragllav 

The capcity of indigenous NGOs within each country to 
implement the strategy envisioned and the willingness of the 
government to support their efforts are important considerations in 
the prioritization of Davnor's work. In sections 4.3.1. and 4.3.2. the 
available, applicable statistics on NGOs and governments are 
analysed to aid in the assessment of country priorities. 

4.3.1 NGO Availability 

Although it is obviously extremely difficult to determine individual 
NGO capab'iies for such a wide study, an indication of the NGO 
density in each country m y  provide an indication of the ability of 
indigenous NGOs to carry out the implementation envisioned. 
However, there are several p r o b  with the data on NGOs. Some 
estimates include only NGUs registered with the government, 
whereas others include more informal organizations. Table 4.3.1 
summarises the data available on NGO density from Fisher (98). 
The data set presented is incomplete, but it represents a 
compilation of several data sources on NGOs which have been 
reviewed and refined by Fisher to enable a comparison across 
countries. 

Table 4.3.1 
County NCO Density 

Numbers of NGOs per million popohtion 
Source: Fisher 98 

25 to 50 IS to 25 10 to 15 
UArabEmiratesBenirr Zambia 
Syria fog0 Uganda 
Mauritius Haiti Burkina Faso 
Peru D m  Republic India 
Cdombia Corrgo Grenada 
Guine+Bissau Hcmduras Panama 
Ghana Yemerr Mali 
UWW Venezuela Guinea 
Sri lanka KIMait C.Africa Rep 
Ecuador m a  Bangladesh 
Argentina Liberia Zimbabwe 

rddergo Sudan 
Brazil 

5 to 10 
s- 
Jamaica 
RHlanda 
Oman 
S i m  Leone 
Niger 
Mexico 
Nepal 
Zaire 
Morocco 
Saudi Arabia 
Qatar 

<5 
Indonesia 
Gabon 
Tanzania 
camemon 
Cote dlvoire 
Thailand 
Mauritania 
Angola 
Burundi 
Nigeria 
Malawi 
Mozambique 
Ethiopia 



Tbe results indicate the dficulties one might encounter in 
providing concrete filter technology via local NGOs in the 
countries where it may be most applicable. Indonesia, Tanzania, 
Nigeria and Ethiopia, some of the countries most in need, have very 
low numbers of NGOs while other countries with large NGO 
populations such as Tunisia, Lebanon and South Atiica all have 
less than M a  million people in need of clean water access. 

The countries which show the greatest overlap between the 
populations who require clean water and the availability of NGOs 
are The Philippines, Argentina, Congo, Kenya and India. These 
countries may be able to benefit most Grom their NGOs. 

4.3.2 Governmental Support 

Estimating tbe level of support, which may be expected eom 
individual country governments is a reasonably ditticult task. 
However, two broad measures were considered to be adequate to 
allow a rough comparison of the various developing countries in 
this regard. 

The 6rst is a measure presented in the United Nations Human 
Development Report: the percentage of the national GDP devoted 
to expenditures on public health. This indicator is used to compare 
a country's willingness to invest in social expenditures of 'human 
priority'. 

The results illustrated in Table 4.3.2 indicate the extent of the 
challenge k i n g  Davnor. Not surprisingly the countries with the 
highest needs, China, I n d i i  Indonesia, Nigeria, VietNam and 
Pakistan are among those whose governments spend the least on 
public health. The major exceptions to this trend are Brazil, Turkey, 
Mexico, Argentina d Kenya 



>4 96 - 
Cuba 
Costa Rica 
Taji kstan 
Saudi Arabia 
Panama 
Belarus 
Samoa 
Moldova 

Solomon Islands 

Table 43.2 
Public Expenditurn on Health (as % of GDP)1996-98 

Sourcc:UNDP Human Dcvcbpmemt Repork June 2000 
Country with > lOMM people Needing Clean Water 

3 to 4% - 2 t o 3 %  1 to 2% 
Namibia Turkey Mauritius 
Jordan 
L e d l o  
Turkmenistan 
Brazil 
Uzbekistan 
Algeria 
Bulgaria 
South Africa 
Bhutan 
Armenia 
Zimbabuue 
Lebanon 
Tunisia 

Eritrea 
Mexico 
Cape Verde 
Malawi 
Wgysbn 
Honduras 
Botswana 
Paraguay 
El Salvador 
P a w  New 
Guinea 
Senegal 
Ecuador 
Swaziland 
Chad 
Jamaica 
Zambia 
Kenya 
PetlJ 
Kazakhstan 
Oman 
Rwanda 
Mozambique 
Mali 

Cen. African Rep. 
Egypt 
Mauritania 
Uganda 
Thailand 
Philippines 
l ran 
Sierra Leone 
Dam. Rep 
Ghana 
Bangladesh 
Benin 
Ethiopia 
Colombia 
Guatemala 
Sri Lanka 
Cute d'lvoire 
Gambia 
Malaysia 
Morocco 
Nepal 
Haiti 
Tanzania 
Nigeria 
Azerbaijan 
Lao 
Yemen 
Congo,Dem.Rep. 
Guinea 
Buricina Faso 
Bolivia 
Madagascar 
Togo 
Guinea-Bissau 
Venezuela 
Cameroon 

4% - 
Pakistan 
China 
Indonesia 
Gabfm 
India 
Burundi 
VietNam 
Myanmar 
Nigeria 



The primary meaning of 
democracy is rhar ail who are 

affected by a decision should have 
the right to participate in making 
that decision, either directly or 

through chosen 
representatives ... .to exclude the 

losing groups front participation in 
decision nlak-ing cleartv violates 

the prima? meaning of democrac?r. 

Arthur Lewis. Nobel Prize Winncr 
In UM)P Human Development 
Report 2000 

Another potential indicator of govenunent support as well as the 
level of development of civil society within the country is the 
prevailing political regime. Fisher (98) suggests that demoemtic 
societies are unlikely to have extremely low NGO ratings; that 
'some degree of civil society appears to be a necessary if mt 
suilkient condition for democracy.' Furthermore, assessment of 
political risk is generally based on the premise that the more 
democratic the society is, the more accountable it is; and the more 
accountable it is, the less susceptible it is to sudden or explosive 
shocks. 

'Democracy is the only form of political regime cornpatibile with 
respecting all five categories of rights- economic, social, politics!, 
civil and nrllural.'(UNDP 2000). Since 1 972, Freedom House, a 
non partisan, wn profit agency has published country ratings which 
compare the degree to which a country can be descnid as 
democratic. These ratings are based on the organization's analysis 
of the political rights and civil liberties available to the country's 
cit henry. 

Using this comparison, which is sumnarised in Figure 4.3.1. the 
most democratic of the top ten neediest countries is India which is 
rated as a fkee country. This is followed by Brazil, Nigeria, 
Indonesia, Taazania, Turkey and Ethiopia, which are all rated 
partially fiee and then by Pakistan, China, Congo and VietNam, 
rated as not free. VietNam is listed as the least democratic nation of 
the world. 



Figure 1.3.1 
County Democracy Rating, 1999 
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Figure 4.3.2 
COUNTRY FREEDOM RATINGS 
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4.4.0 BUSINESS CLIMATE 

The environment required for the effective and efficient 
conduct of a local lmsir~ss depends on several variables. These 
variables are generally categorised in three main areas- 
po litid, financial and economic. 

Political Environment 
For a business to plan and strategise eEkctively, a stable 
political environment is required. The PRS group, a 
professional organization that specializes in the analysis of 
country risks which are relevant to businesses and industry, and 
compares the political risks of various countries, identifies the 
components of a country's politicd environment as folo ws: 

Government 
Stability 

Socioeconomic 
Conditions 

Investment Profile 

Internal Conflict 

External Conflict 

Corrupt ion 

Military in Politics 

A measure of both the government's 
ability to carry out its dechred 
programs and its ability to stay in 
office. 
A measure of general public 
satisfixtion or dissatisfkction with the 
government's economic policies 
A measure of the government's 
attitude to inward investment as 
determined by 

1 . Risk to operations 
2. Taution 
3. Repatriation 
4. Labour Costs 

Assessment of political violence in the 
country and its actual or potential 
impact on g o v e m  
Assessment of both the risk to the 
incumbent government and to inward 
investment 
A measure of corruption within the 
political system 
Military involvement in politics is a 
diminution of democratic 
accountability. 

Religious Tensions Religious tensions may stem fiom the 
domination of society and/or 
goveraance by a single religious group 
that seeks to replace civil law by 
religious law and to exclude other 
religions fiom the political and/ or 



social process. 
Law and Order An assessment of the strength and 

impartiality of the legal system as well 
as popular observance of the law. 

Ethnic Tensions Degree of tension attniutable to racial, 
nationality, or language divisions. 

Democratic A measure of how responsive a 
Accountability government is to its people 
Bureaucracy The institutional strength and quality 
q w  of the bureaucracy is a shock absorber 

that tends to rninimjse revisions when 
governments change. 

The results of the PRS assessments indicate that although 
China and VietNam are not rated very highly in terms of 
democratic process, as discussed in Section 4.3.2, the assessed 
political risks relevant to the formation of a local business, are 
among the lowest for the top ten neediest countries. In addition, 
as expected fiom the democracy anaiysis, Argentina, the 
Philippines, Mexico and Tanzania are all politically stable 
environments for a local business while Indonesia, Congo and 
Sudan present the maximum political threats to a business. 

Financial Stability 
The success of a busiiss is also dependent on the finaocial 
stability of a country. This is the ability of the country to pay its 
way i.e. to finance its official, commercial and trade debt 
obligations. The components that PRS uses to assess the 
financial risk of a country generally include: 

Foreign Debt as a percentage of GDP 
Foreign Debt Service as a percentage of Exports of 
Goods and Services 
Current Account as a percentage of Goods and Services 
Net International Liquidity 
Exchange Rate Stability 

Their analysis indicates that China is o w  of the most 
financially stable of the developing countries. India also 
represents a low risk in term of financial stability. Nigeria, 
Indonesia, Turkey and Pakiian are generally able to pay theu 
way and are considered moderate risks, while Brazil and 
Ethiopia are high risks with Congo and Tanzania viewed as 
very high risk countries in terms of financial stability. 



Economic Potential 
The success of the Damr business will also be dependent on 
the ability of the b u s b  to grow. This growth potential is 
reflective of the economic strengths ard weaknews of the 
country. These, in turn, are generally measured by external 
indicators of potential such as: 

GDP Per Head 
Real GDP Growth 
Annual Inflation Rate 
Budget Balance as a percentage of GDP 
Current Account as a percentage of GDP 

When analysed in this manner, China represents a developing 
country with very high econornic potential, followed by some 
of the resource rich African countries, Tanzania, Nigeria and 
Ethiopia India, Turkey and Pakistan and Viet Nam represent 
increasing degrees of economic risk, while Indonesia is 
assigned the highest economic risk of the ten neediest 
countries. 

Overall Business Climate 
A composite index, which weighs all three components- 
political, ljnancial and economic has been used by PRS to 
dctermiw, what they consider to be the overall business 
c h t e  of a country. To calculate this index, the political 
stability was given a 50% rating, while both the financial and 
economic indices were each assigned a 25% rating. 

The combined results presented in Table 4.4.1, indicate that 
China is not only in need of clean water, it also presents a good 
o p p o d t y  to build a local business. India and Turkey also 
possess moderately positive business environments. However, 
Davnor would need to exercise some caution in developing 
local businesses in Ethiopia, VietNam, Pakistan, Tanzania, 
Nigeria, Indonesia and Congo. 



Good Climate 
70 to 80 

El Salvador 
Namibia 
Un Arab Emirates 
Costa Rica 
Kazakhstan 
Chile 
Korea Rep. of 
China 
Morocco 
Oman 
Panama 
Dominican Rep 
Bahrain 
Tunisia 
Gambia 
Gabon 
Syria 
Jamaica 

Table 4.4.1 
Overall Business Climate indicator 

Source: The PRS Gmrp 1999 
Country with > lOMM people Needing Clean Water 

Fair Climate 
65 to 70 

Argentina 
E r n  
Malaysia 
Philippines 
uww 
Iran 
Guatemala 
Saudi Arabia 
Bolivia 
Thailand 
M=Jagascar 
Jordan 
Mexico 
South Africa 
Mongolia 
Mali 
Burkina Faso 

Moderate 
Climate 
60 to 65 

Peru 
Guyana 
India 
Senegal 
Kenya 
Yemen 
Pap New Guinea 
Libya 
Cate dlvoire 
Cameroon 
Bang[- 
Sri Lanka 
Uganda 
Ghana 
Togo 
Venezuela 
Cuba 
Turkey 

Poor Climate 
50 to 60 

Horrduras 
Malawi 
Guinea 
Niger 
Paraguay 
Ethiopia 
Wet Nam 
Pakistan 
Colombia 
Ecuador 
Brazil 
Mozambique 
Tanzania U. Rep. 
Azerbaijan 
Haiti 
Nigeria 
Zambia 
Myanmar 
Lebanon 
Algeria 
Indonesia 
Moldova 
Guinea-Bissau 
Dem. Rep. Congo 

Very Poor 
Climate 
0 to 50 

Zimbabwe 
Nicaragua 
Sudan 
Liberia 
Iraq 
Angda 
-w 
Yugoslavia 
Korea Dem People's of 
Somalia 
Siena Leone 





4.5.0 CONCLUSIONS 

Of the countries with over ten million people requiring clean 
water, the primary target markets for the concrete filter 
technology are as follows: 

Group I: Cbina and India: 
Not only do these countries Eu supersede any other countries in 
t e r n  of need, they also represent reasonably stable 
environments in which to develop local business joint ventures. 
The availability of NGOs to implement the construction at the 
field level in China is unknown, but India is reputed to have 
several local NGOs to facilitate implementation. 

Croup U: Brazil, Turkey, Mexico, Keaya, Philippiaa and 
Argentina 
In these countries, the need is high the political climate is 
reasonably encouraging, the NGO densities are f& and there is 
a good chance of being able to form ao effective local business. 

Group tII: Indonesia, Ethiopia, Nigeria, VietNam and 
Pakistan 
Over 40 million people in each of these countries need clean 
water. However, the political and business clhnates are not as 
welcoming as the Group II countries and it may be very risky 
to initiate a local business joint venture. 

Group IV : Congo, Tanzania, Myammar and Sudan 
These countries have smaller populations requiring assistance 
than the countries listed in Group III with similar or worse 
political and business risks. 

There are several other countries with significant populations 
who need clean water where the appropriate business and 
political climate may be present. Principal among these are 

Madagascar 
Morocco 
Egypt 

' Peru 
9 Iran 

Thailand 
These countries also require serious consideration when 
formulating the overall strategic plan. 



5.0 THE ACTION PLAN 

The actions which need to be undertaken by Davnor to implement the recommended strategy 
in the key markets identijied in the previo& section are developed and discussed 
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5.1.0 Primary Strategy 
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5.1.2 Develop Appr+ate Corpaate Culture 
5.1.3 Choose the Right Joint Venture Partner 
5. 1.4 Perfotmance and Proasses 
5.1.5 Cmclusions 

5.2.0 Secondary Strategies 162 



5.1.0 THE PRIMARY STRATEGY 

The principal recommended strategy for the humanitarian 
distnition of the technology worldwide is through local businesses. 
These businesses, which form part of the overall commercial, 
international business development strategy, are being created to 
produce and market the commercial products, and should also be 
used as a vehicle for dktrii'bution of the humanitarian technology to 
indigenous NGOs worldwide. 

i What, therefore are the next steps which should be taken by the 
corporation to implement this strategy? 

i 
4 5.1.1 Engender Stakeholder Commitment 

The first priority is to obtain corporate commitment for the 
recommended strategy fiom all the key stakeholders of the 
organization. These stakeholders include shareholders, members of 
the board and the executive staff. 

To date, Davnor has publicly demonstrated its co rnmitment to 
distniution of the concrete filter by 

Investing its own resources on the research and development 
of the concrete filter technology. 
Developing tmining programs and training manuals for NGOs 
who wish to use the technology. 
Providing the technology royalty fiee to appropriate 
organizations and agencies. 

These efforts are the result of the dedication and vision of the 
technology developer, Dr David Manz. And this leadership is 
essential to the continued success of the humanitarian technology 
distriiution. Judith Tendler (89) points out that, fiom her analysis, 
one of the major characteristics of successfhl poverty alleviation 
programs was that all the leaders were strong and driven individuals 
who, through class or previous work experience, had Links to 
important political figures and powerful institutions in the public and 
private sector. All, moreover, had founded theu organizations. It 
was the energy of the single founding leader that drove the successfbl 
expansion of the programs, and not just the force of a particular 
organizational model. 

But although the world admired these strong and charismatic leaders, 
they perpetually womed about whether the organization could s e e r  
their loss. Would the leaders learn to delegate? Could they build 
strength in their managerial st& Consequently, as Davnor grows as 



a corporation, it needs to engender the same comnitment for the 
humanitarian effort in its key stakeholders, as it presently has fiom 
its leader. It needs to develop a clearly enunciated and public, 
corporate co nmitment to the provision of the concrete filter 
techlogy as an integral part of the overall business strategy. 

The first priority is the board of directors. The Toronto and Montreal 
Stock Exchanges identified five key responsibilities to be included in 
the mandate of boards of publicly listed companies: 

Strategic planning for the organization 
Ridc identification and management 
Management effkctivewss and succession 

8 Communications with Stakeholders 
Internal Control and Management Information Systems 

Given the potential impact of the technology on the lives of the poor, 
as leaders of the company, the board of directors must be convinced 
of their responsibility to allow its use by those who cannot afford to 
pay. Then, they need to put into place the safeguards that are 
required to mitigate the risks that this strategy imposes on the 
o r g ~ t i o n .  

Because they are accountable for the implementation of the defined 
strategy, the corporate executive management must also be 
convinced of the viabiity of the proposed strategic pkn. 

5.1.2 Develop the Appropriate Corporate Culture 

The successfbl execution of the plan requires the creation of a unique 
corporate culture, one which attempts to balance three main 
dimensions: 

1. Humaaibrian and Commercial Objectives 
2. Localization and Globalization 
3. Technical Integrity and Universal Product Usage 

The importance of corporate culture in the achievement of the 
desired results in today's corporations is being increasingly 

Kenya. 1998 recognized. There is growing acceptance that competitive advantages 
are increasingly changing h m  harder efficiency sources to 'softer' 
effectiveness sources. The argument as summarised by Redding and 
Baldwin in Hoecklin (95) runs as follows: 

'In the early stages the winners me those who can get access 
to key resources (until unybody can). 
In the next stage, the winners are those who can master 
production effieienq (until anybody can). 

8 At this point the winners are those who can master market 
sensitivity (until anybody can). 
In  the final stages, the winners are those who can offer a 
distinct and unique product or service that the customer 



values (and-ifthis is bused on, or delivered by virtue of; a distinct 
and unique corporate culture- then nobody else can).' 

In this way a company's culture, meaning its unique capabilities to 
manage and create value corn its people, attitudes, shared values and 
cooperative behaviour, becomes an increasingly important strategic 
weapon. 

Damor has that unique product which is of great value to the 
customer. Now it needs to create the culture tbat would allow 
delivery of the vision. This technology makes economically possible 
distriiuted water treatment on very small scales. It could 

Media Prepration revolutionise the water supply industry in the same way that cellular 
Rwanda. 2000 phones changed the telecomunications industry. Water supply does 

not benefit f?om the economies of scale, when compared to other 
industries such as electricity or telecommunications. And even in 
these industries, decentralization is the wave of the fbture. 

Hoecklin (95) advises that organizations throughout the world must 
have three basic characteristics if they are to survive and prosper. 
They need: 

1. Cohesion among their members about common purpose. 
2. Cooperation between various parts of the organization. 
3. Some form of hierarchical order that is recognized as 

legitimate, acceptable, proper and preferably motivating. 

Recognizing the increasing importance of new forms of 'glue' or 
cohesion in global operations, the appropriateness of the strategy 
recommended within this report will depend on the degree of 
commitment to building and reinforcing a common set of values, 
both at Davnor Canada and worldwide, and the extent to which these 
shared values actually exist. 

In order to create the corporate culture, which would achieve 
Davnor's desired balance between the three main dimensions, 
Davnor needs to articulate its specific corporate values. This would 
mean implicitly stating the values that are undesirable. In this regard, 
0' NeU in Hoecklin (95) advises: 
'If you reduce the tenets of a corporate culture to the lowest common 
denominator, then you have a vague philosophical statement which 
doesn't distinguish you fiom any other major corporation. They all 
say the same thing: 'our success depends on our people', 'customer 
satisfaction is our first priority.' So, in fmt what is required is to 
create a bracket that will hold the tensions, which are operating in 
different directions, together. 

Hoecklin (95) suggests that there are at least four strategies 
employed by internationally operating 'Western' organizations for 
managing cultural differences globally. 



Hofstede 's four dimensions of 
culture related values 

Power distance is the extent 
to which a pecking order or 
hierarch-v is seen as nn 
irreducible fact of lr fe. 
Uncertainty avoidance is the 
lack of tolerance for 
ambiguip and the needfor 
formal rules. 
Individualism is a concern for 
_voursclfas an individual as 
opposed to concern for the 
priodties and rules ofthe 
group to which you belong. 
;CIasculiniy refers to the 
extent of emphasis on work 
goals (earnings, 
ahrancement). as opposed to 
personal goals C/n'end[v 
atmosphere, getting along) 
and nurturance. 

I. Building a strong coprate culture internationally e.g. Ikea 
T ' e  weeri~g, so to sog, mist be momon &ologicaI; wlated to somc b i c  values. 
Yow have to hawe something in common and fee1 that you are valued, that you 
w a ~ t  to pmicrb.re Pemd&,  1 1818 to bt o porl of a coquap thd stands for 
something. 
Goran Cantedt 
Head, North American Ops 
lkea 

2. Developing a common technical or professional culture 
worldwide e.g Elf Aquitaine. 

Technical knmoIe&jge, competence and ski/& are absolutely vital in our 
organization. T h q  a e  the glwe that hol& our group together. 
Jacques Casanova 
Elf Aquitaine 

3. Relying on strong k i a l  or planning systems e.g. Emerson 
Electric. 

Simply put, what makes us tick at Emerson is an eflecfive management pmess. 
We believe that we can shape our future thmugh careful planning and strong 

foliow-yp The shared values of lrkc organization across culturn urefmancid. 
Charles F Knight 
CEO, Emersorr 

4. Leaving each culture alone e.g. Buhmam-Tetterode. 
E~trepmte~mhip is the k q  to succcsr; The opemiing compaics we highly 
anfonomous We define only the parameters of the/lrld on which the game is 
going to & plrryed From there on in, rikc coqmnics do whatever t h e  consider to 
be pmdent, given the local market conditions. We have no sfmng prescriptions. 
Robert van Oordt, 
President & CEO 
Buhrmann-Tetterode 

It is very likely that the Davnor culture needs to involve a synthesis 
of all these strategies as well as some new and innovative thinking. 
1. The continued delivery of the humanitarian senices globally 

would require the development of a compelling, corporate 
ideological base. 

2. The technology itselfrequues the formation of a strong technical 
culture to preserve its effectiveness and integrity. Technical 
input is required during the design phases of the varying 
treatment systems for different applications and water qualities. 
In addition, technical consumer support is needed to ensure that 
the systems are being used in the manner for which they were 
designed. 

3. As Hoecklin (95) points out, each one ofthe strategies above, 
used individually, fails to create an organization that can utilise 
the best that is available from each culture and country globally. 
None strives to create synergies at the global, operational level 
and to use the cultural differences between countries 
strategically. 

The dangers involved in pursuing a strong singular 



cdture across all national boundaries are considerable: a 
tendency for group think, a propensity to focus inward 
and an unquestioning acceptance of the 'status quo'. 
Building a strong technical, prokssimaal culture or 
planning systems as means of control both assume that 
technical or procedural rnec-ms can overcome 
cultural differences gbbeuy. 
Leaving each culture alooe, the strategy of creating joint 
venture corporations, which are completely independent, 
does not attempt to control or promote any particular 
culture, but neither does it derive any benefit fiom being 
global. 

A critical test of a truly globally managed company might reside in 
its ability to generate specific and lasting competitive advantages 
across the local marketplaces and differing national cultures through 
the effective aad practical coordiition of a worldwide pool of 
critical resources. 

And so, the Davnor culture required and the path forward is anything 
but clear. The pace of change and the new complexity of globally 
operating companies create the need for harmonizing seemingly 
opposing forces 

............. Thinking global Acting local 
.......... Decentralhtion.. Centralization 

...................... Planned. Opportunistic 
............. Differentiation. .Integration 

Change.. ..................... .Continuity 
.................. Topdown.. Bottom up 
................... Delegation. Control 

Competition ................. Partnership 
Evans and Doz (in Hoecklin 95 )advises that such forces should be 
considered as complementary, so that an organization, instead of 
maximizing anything should seek to ensure that it maintains a 
minimum threshold of desirable attniutes. The organization's 
growth, prosperity and survival depend on striking a dynamic 
kdance between these complementary dualities. 

'There is no one best way, not even the best way of finding the best 
way' (Hoeckiin 95). The first step, though, is to articulate the desired 
outcome or vision. 

5.13 Choose The Right Joint Venture Partner 

The comersItone of both the recommended htmmi- strategy and 
the commercial strategy is the creation of  the right joint venture 
partnership. 



Perhaps the tmlv global company 
is still a generation away. Perhaps 
it cannot be originated in a 
country. which is so economical[v 
dominant as to encourage the 
arrogance of colonialists. 

/r is encouraging. however, thnt 
more and more organizations are 
appreciating the need, and there is 
increasing of rhe means by which 
international diversip can be 
positioned to provide conrpetitive 
advantage. 

Strategic alliances or joint ventures bave increasingly become a 
d c a l  component of global business. Initially these alliances were 
used principally to provide market access. But now, strategic piat 
ventures are used not only to increase markets, but to draw resources, 
either skills or products, into the company. 

The high probability of Wure in joint venture arrangements is now 
common knowledge. Numerous studies (in Morosini 97, C O W  
Doorley 91 and Hoecklin 95) all indicate that the estimates of 
success in cross border alliances or joint ventures range fiom one 
third to one half. 

The common causes of these joint venture Mures have been 
attributed to: (Bain & Co, Buchanan & Berman in Hoecklin 95) 

Inadequate u p h n t  planning on such issues as structure, 
ownership, control and exit options. 
Mismanaged expectations of the alliance partners, of the alliance 
itself and of the outside world. 
Lack of balance between the relative confrtiutions to, and 
dependence on, the outcome of the alliance. 
Inadequate strategic rationale 
Connictovermarkets/products. 

Morosini (97)' bowever, proposes that all empirical evidence 
suggests that the real reasons leading to Mwe are not the technical 
issues out lined above, but rather the interrelationship problems 
during the implementation of international J V s  and alliances. 

But regardless of the potential pit*, corporations enter into global 
joint ventures because tbey need to. Few firms bave the buman, 
financial and technical resources to 'go it alone' in every market 
and with every product. 

Studies done by management consultants McKinsey & Company and 
Bleeke and Ernst as reported in Hoecklin 95 and Morosini 97 provide 
several reconmendations for successll alliances. Cross border joint 
ventures should: 

Be between companies of equal strength. 
Be in core business areas. 
Have minimal geographic overlap. 
Have equal ownership. 
Be flexible, able to resolve conflicts. 
Have strong, independent management. 

With joint ventures between equally strong companies and 
fhthemre,  if the alliance is in each partner's core business, the 
importance placed on the venture's success and the ensuing pressure 
and involvempnt fiom each partner are likely to be signiscant. 



Now of course ntanv people so)r it Consistently, studies of acquisitions , mergers and a l b c e s  of all 
is imposs~~ble. Can you have so 
many profit centres? Can _vou 

types have kmphas'i  themeed for extensive preparation, a 

control all these national relationship of trust between the parties and a long period of post 
orgmiZations? D ~ , ,  lt youjight alliance consolidation 'It is a difficult business, at its most 
internal&?  DO^ I ~ O U  get lots of successfbl, w h  the two parties are dike, aad showing progressively 
duplication with i f 1  these less chance as differences o f  a11 kinds widen' (Hoecklin 95) 
companies h.ying to do the same 
thing? How can jou achieve 
economies ofscale? The art is not Cauley de la Siena (94) advises that the first, critical step in forming 
in the concept because I%Mu could a wccessf'ul P ~ ~ E P  is d m g  why you need the 
write down how to do ail that in partaership. Sorting out the whys in the equation will in turn dictate 
three pages then anyone could do & to key questions such as with whom YOU want to 
it. The thing lies in execution. c~hborate, how the' partners will combine their skengths and how 
Imp/enrentation. Actually doing it. 
Not getting stuck. the venture will be managed. 

Barncvilc Asea Brown Boveri 
In Morosini 97. 

Ten ReasonsJor Global 
Partnerships 

Build global market 
capabilities 
Cope with escalating 
technology and R&D costs 
Pre-enrpt competitive threats 
Speed innovation and product 
introduction. 
Cope with integration of 
technologies and nrarkets 
Build u~orld class capabilities 
Establish global standards 
Jump market barriers in 
emerging markets and 
regional trading blocs 
Cut exit costs 
Tap opportunities from the 
greening of global business. 

The three main criteria for choosing a successfhl partner have been 
surmnarised by Cauley de la Sierra as: 

Compatibility: No matter how elegant the strategic business 
concept behind a cooperative deal or how capable the 
participants, the partners have to be able to work together. 'At  the 
end of the day, partnerships are determined by whether you con 
work with someone or not.' 
Capability: The ability to contriite complementary strengths 
and resources to the partnership. 
Commitment: The willingness to c o d  the time, energy and 
resources to make the partnership a success. 

His recommendations as to the critical questions to be answered 
before entering into a partnership are listed in Table 5.1.1. 

Cauley & la Sierra 94 



Table 5.1.1 
Choosing a Partner:Critical Questions 

Soum: Cauley de la Sierra; 1994 

What are you looking for- technology, market access, manufkturing capabilities, distribution 
channels? 
Can an existing relationship be extended? 
Have you examined a number of potential candidates? 
How will you go about determiniog compatibility? Focus on compatibility, not similrity. 
Is there any 'chemistry' between your senior and middle management? 
Are your corporate cultures compatibie? Could you blend the two cultures? How? 
Does your partner have previous experience in coilaborative ventures? How does its track record 
stand up? 
Are there conflicts of interest? Does your partner have any alliances with competitors? Can they 
affect you? How will you cope with that situation? 
Do you and your partner have complementary capabiiies in technology, rnarket access, 
manufhcturing, diiniution and so on? 
Have you thoroughly researched your partner's capabiities? Some companies have been burned 
when a partner's technology or market prowess proved considerably weaker than originally 
expected. 
How committed will each partner be to the venture? Does the partner appear willing to contribute 
the resources and skills that are necessary to make the alliance a success? 

= Is tbe activity central to your businesses? If not, what are the chances that the venture will be 
relegated to the sidelines by one of you? 
Are you trying to forge too many alliances at the same time and consequently overlooking critical 
issues and problems that may disrupt the relationships? Is your emphasis on the quality not the 
quantity of alliances? 
How difficult will it be for your partner to withdraw fiom the venture? 
What benefits will the partner derive fkom the venture? Are they greater than yours? Can you keep 
them equal? 
What are the partner's direct costs? 
How much can you learn fiom your partners? How do you plan to transfer any new knowledge, 
technology and/ or skills fiom partners and the venture to the parent company? 
How much does the partner need the alliance to meet its tactical or strategic objectives? 
Is the venture in a bushes segment that the partner must have for growth or survival purposes? 
How willing and able will the partner be to devote additional resources- capital, human, 
technologies, time- to the venture? 
What are the alternative strategies available to your company and to the potential partners? 
What are the external and internal barriers to the partner's participation? 
What is the price of Mure? 



The obvious challenge is to find organizations that, not only have the 
same commitment to the humanitarian efforts as Damor, but also 
have enough t e c W  expertise d experience to understand the 
implications of this new and innovative technology. The 
appropriateness and effkctiveness of the technology for water 
treatment in developing countries needs to be M y  understood and 
appreciated by the joint venture partner. The newness of the 
technology and its lack of widespread use, even in the home North 
American market, mans that tbe local partner needs to understand 
the alternative technologies presently available, to fully 
appreciate what this new techaology has to offer. 

The term joint venture covers a variety of business relationships. The 
difference between an equity joint venture, the type envisioned by 
Damor, and others is in the extent of the power shared. Once the 
agreement is signed, management is handed over to an executive 
team, which must make the venture a success in its own right and 
ensure that the interests of the shareholders are fairly served. But 
inevitably, circumstances and objectives change. The chances of any 
ow partner being M y  satisfied diminish with time. 'Equity joint 
ventures are therefore inherently unstable and the anticipated benefits 
all too often turn out to be elusive' (Collins and Doorley 91). 
Companies contemplating partnerships need to consider how diierent 
partnership structures can satisfy their different partnership strategies 
and provide enough flexibility to change with time. 

In summary, the success of the humanitarian technology distribution 
is dependent on the success of the local joint venture and the success 
of the joint venture is highly dependent on having the right partner, 
and the right partner is one which bas the same humanitarian ideals 
and similar water treatment technical expertise as does Davnor. The 
challenge is making clear the rationale for the partnership, seeking 
and selecting potential partners, determining the most appropriate 
partnership structure, crafting a negotiating strategy and structuring 
the agreement. 

5.1.4 Performance and Processes 

The pertbrmance standards for the humanitarian division need to be 
clearly defined. 

Firstly, the concrete product should be considered as one of the 
several Davnor product lines, and the performance expected Grom 
these products should be in keeping with the corporate standards. 
Consequently, processes to ensure appropriate quality control 
maintaining adequate connections with the field implementing 
agencies aad ensuring the quality and level of the training need to be 



Grumeen tries to build a prob lem 
solving attitude among its people. 

Every problem has a simple 
solution. A problem and its 
solution are two sides of the 
same coin. Thev are always 
together. 

= A problem is on[v havthe 
truth. A problem and its 
solution make up the whole 
huth. Discover the whole 
mrh. 
Ifyou don 'tJnd the solution 
to the prob lem, it S because 
you don 't understand the 
pro b /em. 
Ifrfvou can comprehend the 
problem properlv vou are 
h a v  w q ~  to the solution. 
The solution is born in the 
womb of the prob lent. 
Artificial solutions do not 
lasl long. 
.-1 solution cannot be found 
may from the problem irself: 
You must immerse voursel/ 
total!v into the problem 
be fore you can start touching 
the surfice of the so lution. 
-4s you go deep into the 
prob lem you come close to 
the solution. This is the sure 
route to the solution. 
~Veither can / solve your 
problem. nor can you solve 
mine. Fit  appears that I 
have solved your problem. It 
w m  posible, on& because I 
made your prob leni mine. 
Lookfor the solurion where 
the problem is. It is 
inremeshed with the 
pro blenr itsell: 
Each problem may have 
many solutions. but there is 
one which is the best. Keep 
trying to get the best. 
11 problem is a state of a 
particular conjiguration of 
events. 

formulated and implemented. 

Furthemmre, appropriate accounting or other procedures are required 
to ensure that the division is adequately covering its costs or meeting 
the monetary requirements d e k d  by the corporate management. 

The next steps to be taken in order to implement the recommended 
primary strategy for the h m a r i a n  dh'bution of the technology 
involve : 

1. Actively seeking the commitment of the major stakeholders in 
the corporation- the board of directors, the shareholders and 
the senior management to inclusion of the h d t a r i a n  
technology distribution as an integral part of the corporate 
business strategy. 

2. Developing and explicitly stating the corporate values which 
wodd lead to the desired balance between: 

Providing the technology to those most in need 
without jeopardizing the commercial profitability of 
the business. 
Acting in accordance with local cultures while at the 
same thne creating synergies at the global scale. 
Ensuring technical integrity and filter effectiveness of 
products being used daily by individuals and families. 

3. Proactively seeking out local companies to form joint venture 
partnerships. These companies, in addition to providing 
Davnor local market access, ideally should be able to offer 
Davnor strategic advantages or skills and should also be 
similar to Davnor, in terms of corporate values, commitment 
to the humanitarian effort and technical expertise. 

4. Evaluating other, less permanent forms of strategic 
partnerships, besides formal equity joint ventures, as possible 
means of achieving the corporate objectives. 

5. Focussing efforts on the major markets identified in the 
previous chapter, while being open to the opportunities that 
present themselves at the door. 

6. Developing performance standards and procedures for the 
humanitarian division. 

5.2.0 SECONDARY STRATEGIES 

It is clear fkom the previous discussions that the principal plan of 
creating local joint ventwes is, of necessity, a longer term strategy. h 
the shorter term, given the current status of the overall corporate 
maturity, the expansion of the more lucrative North American market 
represents the key to survival, and consequently a more immediate 



focus for albcation of scarce corporate resources. Not only would the 
North Amxican market expaasion provide financial resources, it 
would also allow Davnor to develop the teehnieal credibility and 
technology acceptance required for overseas market development m 
a fkdbr and less expensive arena 

Consequently, the development of secondary, shorter term 
international strategies to supplement the main focus is required. One 
of the obvious actions is to continue the current practice of offering 
training in the concrete lilter construction to those international 
NGOs, who wish to use the filter in their development work. This 
strategy has resulted in the technology spread to over thirty countries 
to date. The work of Samaritan's Purse and others has been 
impressive and should be continued and supported. So, although its 
application may be M e d  in terms of the nwnbers of people ow can 
reach and the sustainab'i of the technology introduction, it is still a 
viable tactic. This avenue also provides Damor Canada with direct 
international experience, training field implementers in the concrete 
iilter technology, experience that is very valuable in the design of 
innovations and adaptations of present practices. 

In addition to this action, D a m r  should also take the opportunity to 
introduce the concrete filter, as part of  its overall product line, to 
multi lateral and bilateral W i n g  agencies such as the World Bank, 
the United Nations Development Program and the Canadian 
hernational Development Agency (CIDA). A recommendation by 
these agencies to organizations implementing water projects would, 
not only, accelerate the distniution of the technology, but it would do 
a great deal to establish its credibility and acceptance throughout the 
world, and this is the major challenge that Davnor faces at the present 
t k .  

53.0 CONCLUSIONS 

In addition to the actions outlined in Section 5.1.4 required to pursue 
the bng term strategy of the distribution of the humanitarian 
technology though the local businesses developed for commercial 
purposes, Davnor should also continue its training programs and 
assistance to International NGOs operating in developing countries. 
Furthermore it should promote the concrete filter technology in all its 
discussions with organizations such as the World Bank and the 
United Nations. 
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