
10. Relationship to the agenda of the chosen "top sector' 

Code ofthe chosen agendla pmt: Cross sectoral: 12: MVI-Entrepreneurship, applied fco 'Water ' and 

^Life Sciences and Health' (LSH). ^ 

This proposal responds to example f ive under T 2 : MVI-Ent repreneursh ip : How 
can Dutch firms, with local entrepreneurs in developing countries as partners, 
develop frugal products or systems in order to achieve both profits and 
developmental outcomes? The research will be embedded in the Centre for 
Frugal Innovat ion in Africa (F IA) , one o f t h e strategic al l iance research centres 
between Leiden Univers i ty , Delft Universi ty of Technology and Erasmus 
Universi ty Rot te rdam. FIA can (co- ) fund addi t ional costs related to organis ing 
seminars and disseminat ion act iv i t ies. 

We propose a new integrat ive approach tha t builds on f rugal innovat ions 
ini t iat ives embedded in FIA as well as f rugal innovat ion pro jects in pr ivate f i rms 
to explore entrepreneur ia l strategies to des ign, produce and commercia l ize f rugal 
innovat ions in tegrat ing responsibi l i ty (va lue-sens i t iv i ty ) e lements . We have 
selected the cases in the top sectors 'Water ' and 'Life Sciences and Heal th ' for 
two reasons. First, in these sectors the Dutch economy excels. Second, these 
sectors are of key impor tance for local economic deve lopment in Afr ica. Our 
cases will provide a qual i tat ive knowledge base f r om which we will draw 
conclusions about why , how and when ethical and deve lopmenta l concerns are 
ef fect ively in tegrated into f rugal technological design processes and inclusive 
business models for midd le- and base-o f - the-pyramid marke ts . 

Word count: 197 

11. Description ofthe proposed research 

a . General Scientific quality 

Research question 
This research aims to invest igate new inclusive business models for Dutch 
companies in order to improve the i r per fo rmance on commercia l iz ing frugal 
innovat ions in developing countr ies. 

Inclusive business models aim at creat ing oppor tun i t ies tha t lead to prof i ts as 
well as economic and social deve lopment . This requires (1 ) incorporat ion of 
va lue-sensi t ive design (VSD) - i.e., context-speci f ic social and ethical values - in 
the product deve lopment cycle (PDC) and (2) ent repreneur ia l business models 
tak ing into account these values th rough co-designing and co-produc ing w i th 
local en t repreneurs . Frugal innovat ions refer to engineer ing by which 
technological complex i ty and product ion costs of goods, services and systems are 
reduced w i thou t sacrif icing user value a imed at br inging t h e m wi th in the reach of 
low and midd le- income consumers (see e.g. Prahalad 2012 , Van Beers et al . 
2012 ) . 



We design a new in tegrat ive frameworl< including 1) ethical and social e lements 
in the PDC and 2) inclusive business models . The f ramework star ts f r om 
theoret ica l th ink ing in the techno logy- , managemen t - and deve lopment 
economics l i terature and wil l be fu r ther in formed th rough act ion- learn ing 
t ra jec to r ies in cases of concrete f rugal innovat ions by Dutch companies and 
univers i t ies in Kenya and Uganda. 

Scientific importance 
Frugal innovat ion is an emerg ing f ield of scienti f ic in terest in both product 
eng ineer ing and industr ial des ign, and managemen t and organizat ion theor ies 
(Bha t t i , 2 0 1 1 ; George e t .a l , 2 0 1 2 ; van Beers e t .a l , 2012 ) . From a scienti f ic point 
of v iew l i t t le is known about how and under wha t condit ions f rugal innovat ions 
can be considered successful . I t is o f ten seen as a new, d isrupt ive t ype of 
innovat ion tha t chal lenges the scientif ic l i terature on innovat ion processes and 
business models in two ways (Bhat t i , 2 0 1 1 ; Rao, 2013 ) . First, the engineer ing 
process behind f rugal innovat ion is not only about s t r ipp ing a t t r ibu tes to make 
products and sys tems cheaper. In order to make f rugal innovat ions successful 
they should also be ( re - ) designed and ( re - ) engineered tak ing into account 
va lue-sens i t i v i t y , i.e., ta i lor t hem to the real needs and c i rcumstances of low-
and midd le - income consumers in developing countr ies (Prahalad 2012 ) . Second, 
commerc ia l success of f rugal innovat ions asks for inclusive business models. 
Tradi t ional product managemen t has a product -cent r ic approach whi le 
'po lycent r ic i nnova t ion ' is impor tan t to address the Mnclusiveness' of ( f ruga l ) 
innovat ion for en t repreneurs and consumers in low- income countr ies (George et . 
a l . 2 0 1 2 ; Kapl insky 2011 ) . In o ther words , commerc ia l ly successful f rugal 
innovat ions require new business eco-systems in which innovat ing f i rms 
col laborate w i th external par tners , such as gove rnmen ts , NGOs and local 
en t repreneurs . 

Originality/innovativeness of researcli 
The research is or iginal for two reasons. First, it appl ies the not ions of socio-
technical sys tems to developing countr ies, which as far as known to us has 
hardly been done (in contrast to Innovat ion Sys tems, Lundval l et.al, 2009 ) . 
Second, an in tegrat ive model is designed along th ree d imens ions: technology 
(/5), en t repreneursh ip ( / ) and values ( o ) . This is innovat ive because it in tegrates 
ethical and deve lopmenta l values in the early stages of both the PDC and the 
business mode l . 

Theoretical framework 

The in tegra t ive approach between PDC and new business models requires the 
use of ins ights f r om four s t rands of l i te ra ture. The fundamenta l foundat ion o f t h e 
in tegra t ive model is the socio-technical systems approach describing design and 
use of technical innovat ions f rom a /5- and / -pe rspec t i ve (Geels, 2004 ) . Our f i rst 
cont r ibu t ion is the extension o f t h e socio-technical sys tems approach wi th o-
e lements by including theoret ica l not ions f r om the early engagement literature, 
in order to include values in new technolog ies ' deve lopment . Our second 
cont r ibu t ion is the in tegrat ion of PDC w i th inclusive business models . This 
requires t he incorporat ion of e lements f r om l i terature on entrepreneurship 
(Schumpete r , 1934 ; Baumol , 1990) , on inclusive business models (Lem e t .a l , 
2013) and on local economic deve lopment (He lms ing , 2001 ) . 

Socio- technical sys tems 



Socio-technical sys tems, besides a focus on the product ion of technical 
innovat ions, also look at the di f fusion and use of innovat ions (Geels, 2004 ) . 
Behind product ion , di f fusion and use, e lements as technical des ign, d is t r ibut ion 
th rough marke ts and /o r (actor ) networks are impor tan t as well as user e lements 
such as repair and maintenance facil i t ies and cul tural d i f ferences. A mul t i - leve l 
perspect ive is suggested star t ing f rom tensions wi th ex is t ing technological 
regimes leading to oppor tun i ty recognit ion for novelt ies. These or ig inate not only 
f rom technological mismatches but also f r om tensions due to perceived 
env i ronmenta l impacts or health and safety r isks, as well as pressures arising 
f rom d i f ferent user preferences due to cul tural d iversi ty (Geels, 2004 : 9 1 4 ) . 

Early engagement studies 
The field of ethics and technology has shown recently a notable rise in a t tempts 
at "ear ly engagemen t " wi th science and technology, th rough interdiscip l inary 
interact ions between researchers f rom the social sciences and humani t ies w i th 
those in science and engineer ing (cf. Van der Burg and Swierstra 2013 ; Doorn et 
al . 2013 ; Owen et al . 2013 ; Van den Hoven et al . 2014 ) . Tradi t ional approaches 
look at the impact of technology af ter in t roduct ion in society. Early engagement 
in tervent ions focus on the research and innovat ion process i tself and aim at 
a t tun ing research and innovat ion processes to societal needs. The role of social 
science and humani t ies researchers in early engagement in tervent ions ref lects a 
shif t f rom approv ing or d isapproving certain technological innovat ions to 
modula t ing t h e m such tha t societal impact and ethical considerat ions are taken 
into account in the technological design (Doorn and Nihien Fahlquist, 2 0 1 0 ; 
Schuurbiers et a l . 2013 ) . 

The early engagement approach chosen in this pro ject is Value-Sensi t ive Design, 
which accounts for human values in a principled and systemat ic manner 
(Fr iedman et al . 2006 ) . This approach is especially appropr ia te in the contex t of 
f rugal innovat ions because it enables to go beyond the mere st r ipp ing down of 
products and to focus on the essential values for f rugal innovat ions. Finding ways 
to adhere to m i n i m u m principles and standards of VSD could prevent a race to 
the bo t tom and make f rugal innovat ions more socially responsible and inclusive. 

Entrepreneurship 
The impor tance of ent repreneursh ip as a source of innovat ions in Western 
societies was emphasized by Schumpeter (1934 ) . Baumol (2002 ) argues tha t 
f i rms compet ing on innovat ions instead of prices cont inuously produce 
innovat ions in rout in ized innovat ion processes. In developing economies local 
small ent repreneurs of ten do produce such small innovat ions, but these are 
usually not scaled (Gr imm et.al, 2012 ) . 

Local economic deve lopment 
This d imension refers to the " inc lus ive" aspect of f rugal innovat ions and business 
models. Through creat ion of polycentr ic innovat ion ne tworks and new business 
models , f rugal innovat ions can contr ibute to economic g rowth and deve lopment 
prospects of local ent repreneurs in low- income countr ies by reducing instabi l i ty 
and unrel iabi l i ty of exist ing technological and inst i tut ional in f rast ructures and 
open up possibi l i t ies for local ent repreneurs to become part of global value 
chains (A l tenburg , 2 0 0 0 ; Parrilli et.al, 2013 ) . This may induce local 
en t repreneurs to become ent repreneurs in a more Schumpeter ian sense: 
becoming path-break ing by using and apply ing new combinat ions of product ion 



factors which could lead to a decisive cost, qual i ty or price advan tage , and being 
able to make prof i ts f r om ' innovat ion rents ' . 

Theoret ica l approaches input in the in tegrat ive model 
In Figure 1 the two main e lements o f t h e model are presented. First, it shows a 
f rugal innovat ion deve lopment process w i th o, /5, and / character ist ics in a PDC. 
Second, an inclusive business model including ent repreneurs and local actors. 
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Figure 1. Integrated frugal innovation development cycle model: Theory. 

I t also shows how the four theoret ica l approaches relate to th is mode l . Socio-
technical sys tems deal w i th the broad range f rom oppor tun i ty recogni t ion and 
design to t he use of technological innovat ions. The early engagement l i terature 
a ims at in t roduc ing ethical and social values in the early stages of a f rugal 
innovat ion PDC, which is impor tan t for commerc ia l success of f rugal innovat ions 
in develop ing economies w i th the i r d is t inct business env i ronments . Va lue-
sensi t ive design af fects the costs o f t h e PDC. In t roduc ing non- technical e lements 
may well lead to higher commun ica t i on - and coordinat ion costs hence is l ikely to 
decrease the compet i t i ve posit ion towards of ten Chinese and Ind ian compet i to rs 
in Afr ican marke ts . This can be contro l led th rough (1 ) a t rad i t ional s tage-gate 
process (Cooper, 2 0 1 1 , Schi l l ing, 2013) and (2) an inclusive business model . 

Business models create, del iver and capture value in economic, social and 
cul tural contex ts (Osterwalder and Pigneur, 2010 ) . Ins ights f r om 
ent repreneursh ip and local economic deve lopment are re levant to make business 
models inclusive. Local en t repreneursh ip is key for two reasons: 1) they are a 
d is t r ibut ion channel to roll out f rugal innovat ions to local commun i t i es , which is 
par t icu lar ly re levant for commun i t ies in remote areas, and 2) they are impor tan t 
in fo rmat ion sources on local user values but also as (co- ) innovators to provide 
new ideas and values into the PDC. 

Local economic deve lopment comes in as low- income customers demand new 
products , services and sys tems tha t address the specific constra ints they have to 
live w i t h . This is a source of new demand-d r i ven f rugal innovat ions tha t d i rect ly 



contr ibutes to economic deve lopment . An example is M-Pesa tha t grew out o f t h e 
constra int of a reliable banking and payment sys tem in Kenya. 

In tegra t ion o f t h e appropr ia te inclusive business model in the PDC at an early 
stage increases the probabi l i ty of commerc ia l success as potent ia l users wil l 
bet ter recognize the usabil i ty and values o f t h e innovat ion. 

Research quest ions 

This br ings us to the fo l lowing research quest ions: 

Product deve lopment cycle 

(1 ) What are the e lements of a ' t yp ica l ' f rugal innovat ion PDC? 
(2) How should such a ' t yp ica l ' PDC be adapted to include value-sensi t ive 
e lements? What cri teria are re levant to ident i fy the opt imal points in the PDC to 
in tegrate value-sensi t iv i ty in a cost min imiz ing way? 
Inclusive business models 
(3 ) What kind of business models are appropr ia te to markets in developing 
economies? 
(4) How should these business models be adapted in order to be more 
inclusive, i.e. generate prof i t as well as local economic deve lopment in a 
responsible way? How do these relate to increased probabi l i ty of commerc ia l 
success? 

Synthesis 
(5 ) How and when to in tegrate value sensit ive (ethical and deve lopmenta l ) 
d imensions into the PDC and business model of f rugal innovat ions? 

Approach/methodology 

The present l i terature on f rugal innovat ion consists of many indiv idual case 
studies, and lacks convincing a t tempts at sys temat iza t ion . The academic 
research proposed here star ts w i th f ive part ly related cases. We will collect data 
in Kenya and Uganda th rough action learning t ra jector ies to qual i ta t ive ly val idate 
our in tegrat ive f ramework . Case-based act ion learning t ra jec tor ies are an 
appropr ia te approach as scienti f ic research on f rugal innovat ion is in its infancy. 
We a im to arr ive at qual i ta t ive ly convincing typologies and hypotheses, to be 
subsequent ly tested in fu tu re research. 
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Figure 2. Integrated frugal innovation development cycle model: Cases 

The cases represent var ious stages in the PDC and the inclusive business model 
(Figure 2 ) . 

C a s e 1: P h i l i p s : A new ma jo r e f fo r t by Philips to promote innovat ions in Africa 
focuses on so-cal led Commun i t y Life Centers (CLCs). These are areas of some 
1,000 m^ lit w i th the latest solar powered LED l ightning technology. The aim is to 
enable social and economic deve lopment for communi t ies tha t lack electr ic i ty. 
The idea is tha t the avai labi l i ty of e lectr ic i ty can ' t r igger ' a var ie ty of fo l low up 
frugal innovat ions in var ious domains . We will focus on the impacts o f t h e CLCs 
themse lves as well as on sp in-o f f innovat ions in water and hea l th , which may 
provide us w i th as ye t unknown addi t ional cases. CLCs are an interest ing 
p la t fo rm to exper iment wi th act ion-research on emerg ing inclusive f rugal 
innovat ions tha t can create more ' l i gh t - f oo ted ' in f rast ructures t ha t contr ibute to 
social and economic deve lopment . CLCs can be posit ioned in the early stages of 
a Product (o r Sys tem) Deve lopment Cycle and provide an excel lent oppor tun i ty 
to invest igate how and when a- and / - e l e m e n t s wil l be in tegrated into the CLC 
itself and its sp in-o f fs , to opt imise the inclusive e lements of these in i t iat ives. One 
such in i t ia t ive relates to the deve lopment of f lexible smal l-scale (d r ink ing) water 
faci l i t ies, in which the Dutch dr ink ing water company OASEN will part ic ipate wi th 
the research team to develop ideas (see Case 2 ) . 

C a s e 2: O A S E N sees oppor tun i t ies to l ink the i r knowledge on (potab le) water 
provis ions to the CLCs and use it to come to a sustainable and inclusive water 
supply at a decentra l ized level. For OASEN a key at t ract ion to th is research 
set t ing is t ha t CLCs are not ' imp r i soned ' by exist ing heavy in f ras t ruc ture but one 
can th ink afresh about f lexible del ivery of var ious qual i t ies of wa te r for var ious 
uses and or ig inat ing f r om var ious sources. OASEN star ts the PDC wi th a focus on 
a- and / - d imens ions around the wa te r demand in CLCs. This can be done 
toge the r w i th s ta f f f r o m Hatenboer (Case 3 ) , who specialize in f lexible and 
mobi le d r ink ing water faci l i t ies. Whi le OASEN specializes in larger and f ixed 



in f rast ructures, t l ie expectat ion is t l i a t inclusive water faci l i t ies in a CLC would 
require solut ions ' i n -be tween ' f lexible and f ixed water in f rast ructures. With these 
two complementa ry Dutch water companies, and our a and / research capaci ty, 
we wil l cont r ibute to an appropr iate PDC and inclusive business model for CLC 
related water faci l i t ies. 

C a s e 3: H a t e n b o e r : Dutch Water Limited (DWL) is a company based in Kenya 
and part of Hatenboer. I ts vision is "Hea l thy , af fordable dr ink wate r for a l l " . This 
is achieved as sustainably as possible and has the extra object ive of prov id ing 
emp loymen t for the local populat ion. The technology for the product ion of 
dr ink ing water is an adjusted sp in-of f of the i r core business technology and well 
tes ted . In order to be f inancial ly sel f -sustainable DWL has been exper iment ing 
wi th several business models, which provide very interest ing data on thei r 
inclusiveness and local deve lopment impacts . 

C a s e 4: TAHMO: The Trans-Afr ican Hydro-|V|eteorological Observatory (van de 
Giesen e t .a l , 2014) is a j o in t in i t iat ive o f T U Delft and Oregon State Universi ty 
(USA) , and part o f t h e Centre for Frugal innovat ion in Africa (F IA) . The technical 
product here is hydro-meteoro log ica l measurement stat ions to be imp lemented 
in sub-Saharan Afr ica. Various Challenges have been organised for Afr ican 
technologists to co-develop the key sensors for these stat ions (see 
h t t p : / /www.you tube .com/wa tchPv^zJD lVPSFSSk l . The goal is to develop a 
dense network of cheap weather stat ions in order to get much more accurate 
localised data - crucial for fa rmers - on weather forecasts. This case provides 
excel lent oppor tuni t ies for act ion learning t ra jec tor ies . They have more or less 
completed the present PDC, but are now f inding tha t choices for specific business 
models may well lead to new design impl icat ions. 

C a s e 5: F r u g a l T h e r m o m e t e r : This case is in the early stages o f t h e PDC. I t 
has been developed by FIA th rough col laborat ion between Medical Anthropo logy 
in Leiden (LUMC), Industr ia l Design in Delf t and local par tners in Uganda. The 
idea is to develop a t h e r m o m e t e r w i thou t mercury tha t provides more accurate 
measurement of body tempera tu re , t h rough a device tha t is more robust and will 
be used by local health workers . Improved measurement accuracy will reduce 
pressure on hospitals 
rh t tps : / /www.vou tube .com/wa tch?v=NieCDfH6Rqk&fea tu re=au toshare ' ) . 
This product is in the design stage but local par tners and researchers are already 
s tar t ing to see chal lenges related to the choice of business mode l , and its 
possible impl icat ions for fu tu re product design choices. 

b. Sc ien t i f i c qua l i ty w i t h i n t h e R e s p o n s i b l e I n n o v a t i o n ( M V I ) 
f r a m e w o r k s 

Interdisciplinary value added 
The proposal f i ts in a t rend of research policies a imed at engaging a and y 
researchers in early stages of technological research. So far, the focus is most ly 
on non-commerc ia l Western set t ings. Our proposal is d i f fe rent as it in tegrates 
ethical and developmenta l values in the design process at an early s tage, and 
also in the business model . 
The specific cont r ibut ion o f t h e moral phi losophy researcher is to ident i fy 
re levant values and indicate operat ional izat ion into ( f rugal ) design requ i rements . 



Moreover , at later stages in the PDC intel lectual proper ty r ights become 
impor tan t . 
The y researchers focus on the in tegrat ion of innovat ion management processes 
and business models design but also on local economic deve lopment impl icat ions 
in Kenya. 

Design value added 
The in teract ion between technological design and the ent repreneur ia l business 
model perspect ive in the f rugal innovat ion contex t provides th is research a 
va lue-sens i t ive design perspect ive adapt ive to local -context . 

c. R e s e a r c h g r o u p / e m b e d d i n g of t h e r e s e a r c h 
The research wil l be embedded in FIA, one o f t h e strategic research centres 
between Leiden Univers i ty , Delf t Universi ty of Technology and Erasmus 
Univers i ty Rot te rdam fh t tp : / / cen t re - fo r - f ruaa l - i nnova t ion - in -a f r i ca .n I /V The 
consor t ium combines the s t rengths of these th ree research universi t ies on the 
nexus techno logy , ent repreneursh ip and deve lopment . In th is s tudy tha t s t rength 
is f u r the r re inforced th rough the practical knowledge by our pr ivate partners in 
the wa te r and heal th sectors. 
The members o f t h e research group are leading in the i r own re levant f ie ld. Van 
Beers publ ished many papers on de te rminants of innovat ion per formance of 
pr ivate enterpr ises in developed countr ies (van Beers and Zand , 2013 ) . 
Knorr inga is a we l l - known researcher in the fields of smal l business, local 
economic deve lopment , and the deve lopmenta l impl icat ions of social s tandards 
(Knor r inga , 2014 ) . Leiiveld specializes in Afr ican economic and social 
deve lopment , w i th a focus on inclusion chal lenges (Gewald e t .a l , 2012 ) . Van 
Beers, Knorr inga and Leiiveld also col laborated earl ier on the t h e m e of f rugal 
innovat ion (van Beers e t .a l , 2 0 1 2 ) . Diehl is an industr ia l design engineer wi th a 
long record t rack in designing products and services for the Base-of - the-Pyramid 
and has a l ready been involved in all f ive cases. Doorn is a pioneer in ethics wi th 
regard to the water sector and early engagement in technologies (Doorn et .a l , 
2 0 1 3 ) . Van Tulder has a s t rong record in inclusive business models and 
innovat ion managemen t (van Tulder e t .a l , 2014) and also in the practical f ield of 
doing business in Africa (Lem et . a l , 2013 ) . Van de Giesen is a wa te r 
m a n a g e m e n t professor and the successful inventor o f t h e TAHMO weather 
stat ions (van de Giesen e t .a l , 2014 ) . Reis br ings in exper ience f rom medical 
an th ropo logy focused on Africa specif ical ly related to the f rugal t h e r m o m e t e r 
case (Tol e t .a l , 2010 ) . Our Afr ican par tners , At ieno and McCormick, are well 
known for the i r work on innovat ion and ent repreneursh ip in Afr ica (At ieno et.al 
2010 ) . 

We have chosen for one PhD appo in tment and two PostDocs. The two PostDocs, 
as more exper ienced researchers, can rather quickly dig into the respect ive o-
and y-d imens ions o f t h e init ial case studies, and synthesize related l i teratures. 
This wil l enable the research t eam to feed the PhD candidate w i th appropr ia te 
inputs to s ta r t work ing on a more in tegrated mode l , s tar t ing f rom her /h is beta 
background . Moreover, the re levant technologists and susta inabi l i ty s taf f f rom 
our th ree pr ivate part ies wil l work toge ther - in East Africa - w i th our PostDocs, 
PhD and the o ther members o f t h e research team (par t icu lar ly Diehl and D o o m ) . 
This ex tens ive f ield presence enables us to develop a we l l -g rounded integrated 



model connect ing the PDC and business model for f rugal innovat ions wi th 
a t tent ion for value-sensi t iv i ty . 

\Nord count: 2986 
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