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Abstract 

i 

 

Abstract 

By understanding current approaches and methods of product development (PD) 
combined with knowledge of the needs and know-how of customers in the least 
developed countries (LDCs) associated risks and excessive costs can be avoided. 
The main purpose of this thesis is to highlight the important need of developing 
products and services for the LDCs and to look at current practices for PD and to 
distill these into one method for developing products pertinent to LDC needs and 
markets. Conversely, the second purpose for this thesis is to examine possible 
LDC based development tools that can be applicable when designing for the more 
established markets. There are also crucial social, cultural, economic and political 
reasons for addressing LDC related issues. 

The goal is to show companies of all sizes that it can be profitable to expand to 
new markets in the LDCs and also that the steps used there can help generate new 
revenue when implemented in their current markets, as well as to provide them a 
model for it. This thesis includes and clearly demonstrates the importance of 
development involvement on the local level and the benefit of using 
complementors. 

The thesis data and conclusions are based on literature studies and an extended 
stay in the Dominican Republic.  

It is here observed that by getting closer to the end customer, a company will get 
an increased understanding and knowledge that provides an advantage over the 
competition. And for companies to succeed in the LDCs, the three most 
significant things to consider are: 1) to find the specific needs of the customer, 2) 
design for affordability, and 3) to source and manufacture locally. It will be seen 
that the benefits to such an approach extend outward in essentially all directions. 

Keywords 

Least developed countries, product development, new markets, established 
markets, innovation, feasibility, affordability, BoP.  
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1 Introduction 

It is a given that the world is getting progressively smaller due to the advancement 
of technology. As many existing markets are near product saturation the 
corporations in the established markets are looking for ways to continue their 
growth. This could include expanding into new markets, such as the often 
unchartered waters of the least developed countries (LDCs).  

The United Nations Office of the High Representative for the Least Developed 
Countries, Landlocked Developing Countries and the Small Island Developing 
States (UN-OHRLLS) has defined the criteria for the LDCs. It is based on the 
following three criteria:  

 Gross national income (GNI) per capita,   

 the human asset index (HAI), and  

 economic vulnerability index (EVI) [1]. 

LDCs consists of many different countries that can become new markets for 
corporations. New products or replacement products are in high demands in the 
LDCs, if the price is right. However, there is a serious question as to whether a 
traditional corporation with its current approach to product development can 
succeed in the LDCs.  

Many books have been written regarding how to tap into this essentially 
untouched but increasingly relevant market especially as corporations and 
designers alike are becoming more socially conscious.  

The UN has set up the Millennium Development Goal to eradicate extreme 
poverty and hunger—conditions now wildly off track [2] while crying out for 
something relevant to be done. Consequently, the question necessarily arises: what 
can we as engineers and designers do? 

And necessarily related questions: How can companies find out the needs and 
wants of the market? And, how can they be profitable there? 

Most product development done today is aimed at only 10% of the world 
population. With this in mind, there is a vast market that is waiting to be explored. 
What benefits would accrue to the company that could tap in to this market?  

This thesis concentrates on how the individual engineer and the engineering 
community can make a difference in developing and bringing products to a 
market that is virtually unknown to them today, namely the market for the other 
90% of the world population—not the developed world but the developing world. 
Today’s engineers and developing firms are almost solely engineering products 
that are within their perceived [limited] reality and comfort zone.  
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1.1 Background 

The idea for this thesis subject came during a collaboration between Jönköping 
University and Instituto Tecnológico de Santo Domingo, Dominican Republic 
(Intec) where students from Jönköping visited Intec and took part of their 
teaching. This collaboration was made possible by a Linnaeus-Palme grant for 
international exchange from the Swedish Council for Higher Education. The 
interest for developing products and services for the LDCs was intensified by this 
extended visit to the Dominican Republic.  

In the developed nations today, extensive product development is taking place 
with the originators usually in the form of big corporations that either have their 
own research and development (R&D) departments or they purchase this service 
from other companies. This creates many new products almost daily for 
consumers as products sold into the existing major markets.  

Most of these companies are aimed at the “top of the pyramid” [3].  

After seeing a great need for PD aimed at the LDCs, the question of what is 
required to make this happen naturally followed. How do we, then, aim some of 
the PD from the developed countries (DCs) more effectively toward the LDCs? 

Since the current manner that product development is carried out mainly excludes 
90% of the world’s population [4] this thesis will discuss ways of including the 
other 90% and see if PD can also be used to alleviate poverty.   

1.2 Purpose 

As the markets gets tougher for companies there is always a need for expansion. 
In the book, Blue Ocean Strategy, the authors discuss how companies can expand 
into new uncharted waters and increase returns [5]. These unchartered waters 
include the LDCs. While some argue that there is no profit to be made in the 
LDCs, others wisely advocate that there are not just profits to be made but that 
companies can make social contributions that will lift people out of poverty [3].  

The main purpose of this thesis is to highlight the need of developing products 
and services for the LDCs, and to look at current practices for PD and combine 
these into one basic method for how to develop products needed in the LDCs. 

The hope is that more multinational corporations (MNCs) will see that it is 
possible to go into these mostly unchartered waters and design products and 
services for the LDCs. And as a result, increase the Foreign Direct investment 
(FDI) inflow to the LDCs leading to better infrastructure, more jobs and 
increased welfare for the poor people.  

The second purpose for this thesis is to see if there are tools for developing for 
the LDCs that can be applicable when designing for the established markets. 
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1.3 Research questions 

The following research questions where formulated on which to base this study.  
1. How do we find out the needs in the LDCs?  
2. Is there a need for developing products and services explicitly for the 

LDCs? 
3. Can the same tools and structures used in the DCs be applied in the 

LDCs?  
4. Is it possible to tailor a PD approach that is sensitive enough for the needs 

and requirements of the LDCs?  
5. Are there specific tools used in the LDCs that would be helpful when 

designing for the DCs? 
 

By finding the answers to these questions this research will show that by knowing 
these answers it will likely make or break the effort in establishing a successful 
presence in the LDCs and remove obstacles that otherwise would thwart 
involvement. And, conversely, what can be learned in the LDCs that can be 
applied when designing for the established markets.  

1.4 Delimitations 

Due to the nature of this thesis, other individual’s and organization’s products and 
solutions will be used as examples. It would be too resource intensive and time 
consuming to develop new products and solutions for all problems and challenges 
found. The current thesis is based on literature studies and an extended visit to the 
Dominican Republic.  

1.5 Outline 

The flow of the thesis is shown below in Figure 1.   

 

Figure 1. Flow of thesis 

 

The first chapter contains the introduction and background to the thesis with its 
purpose and research questions.  

The next chapter discusses the methods used and how they were implemented. It 
shows the different areas researched and how the data was divided up into 
different areas.   

In chapter 3, needs and challenges found in the LDCs are presented together with 
some current examples of how to alleviate these problems and challenges.  

Chapter 4 is about PD including some of today’s different processes and methods 
illustrated.  
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Finally, the findings will be described and the research questions addressed. Some 
areas will then be suggested for future research regarding furthering the 
development of products for the LDCs. There will also be a section dealing with 
how these findings can aid in the PD work for the established markets.  
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2 Method and implementation 

As part of a partnership between Jönköping University and Intec an extended visit 
to the Dominican Republic was made possible. On location in the Dominican 
Republic real problems and challenges could be seen firsthand. This experience 
was then integrated with traditional literature studies.  

The literature studies were divided up in areas of interests according to Figure 2 
below:  
 

 

Figure 2. Literature research 

 

Literature studies were carried out in the area of PD together with studies about 
different areas of the world that classify as part of the LDC community of nations. 
These are countries where the traditional international corporations seldom invest 
their time and money since the conception is that a return is not always guarantied 
nor are benefits to the local population duly considered [3].  

The literature studies on LDCs were divided into two parts, finding problems and 
challenges and then finding their solutions, (see Figure 3 below).  
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Figure 3. Literature studies 

 

Follow on the above, traditional approaches to product development and some 
new approaches aimed at the LDCs were studied, (see Figure 4).  
 

 

 

Figure 4. Two approaches to product development 

 

Publications from the UN were found to be very helpful in finding problem areas 
and challenges [1, 2, 6, 7, 8, and 9]. Some non-governmental organizations 
[NGO’s] and non-profit organizations were also researched. 

2.1 Plan of action 

To assist the work in going forward, a plan of action was set in place. The action 
plan called the Plan-Do-Study-Act [10] (PSDA) cycle was modified to fit the 
needs of this research, (see Figure 5 below).  
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Figure 5. Modified PDSA cycle [10] 

 

Plan – Since there are vast numbers of problems and challenges in developing 
products and services for the LDCs research was done to find needs that could be 
addressed by developing products that would benefit the LDCs.  

Do – After finding out different needs for the LDCs, different individuals and 
organization’s ideas and products have been used as examples to fill these needs.  

Study – The examples were then examined and analyzed to see if they really 
solved the problems and challenges found. If they were not a solution to the 
problem, another example was to be found instead.  

Act – When a solution was found, it was added to the report and the PDSA cycle 
was then restarted to find new problems and challenges.  

The material discussed earlier in this chapter was used to gather the information 
needed in the steps above. 

2.2 Gathering of data 

The libraries at Jönköping University, Intec, and Brigham Young University were 
used throughout the research. Many books, journals, and databases were sifted 
through in search for information. The bulk of the time spent on this thesis was 
used researching literature.   

The data collected was then divided into different categories to aid the process of 
compiling and sorting.  
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3 Needs and challenges in the LDCs 

When developing products for the established markets, companies often 
benchmark other companies’ products, find lead users, or survey potential 
customers. This works for most companies since their market space is known. 
When the markets of the LDCs are introduced, with their unique needs and 
challenges most companies are generally at a loss and must find new ways to 
ascertain the needs of these potential customers.  

There are, fortunately, many different ways to find the needs of the consumers in 
the LDCs. One obvious way is by visiting and interviewing the individuals in the 
different market segments. This could lead to ideas for new products and services. 
However, going to these new markets can be very time and resource intensive.  

The following areas of need, challenges, and solutions were found during the 
literature study.  

3.1 Water 

In From Poverty to Power, Green writes that it is a basic right to have access to clean 
water and sanitation, and that it is the basis for living a decent, dignified life [11]. 
According to the UN, an estimated 60 million people [mainly in the LDC’s] died 
of diarrheal diseases between October 1984 and April 1987 linked to unsafe 
drinking water and malnutrition [8].  

Many products have been developed to give access to clean drinking water but not 
many are affordable enough for the LDCs. Two products can be seen in Figure 6 
below with their estimated price:  
 

 

Figure 6. Lifestraw ($20) and Katadyn ($95) water purifying filters [12, 13] 

 

The UN recognized that water is closely tied to a number of key worldwide 
challenges. They therefore echo the importance of integrating water into the 
development of sustainable solutions. The three dimensions that they mention 
are: safe drinking water, basic sanitation and water resource management/water 
efficiency plans [7]. Figure 7 below shows a comparison between the world and 
the LDCs taken from UN-OHRLLS’ website.  
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Figure 7. Water and sanitation services in the world [1] 

 

Of the world’s farmers, 95% of them live in developing countries and what they 
generally lack is water management skills and resources for succeeding with their 
crops [14]. Below are two examples for assisting poor farmers with water 
management:  

1. Gunnar Barnes and the organization Rangpur Dinajpur Rural Service 
developed a treadle water pump, a human powered pump that could be 
used when watering their fields. Polak and IDE and teams from Stanford 
University later improved the design. Over 2.25 million treadle pumps have 
been sold since the first was built by Barnes and the pump is spreading 
across the globe [15]. 

2. When at Stanford University, Peter Frykman saw the need for affordable 
drip irrigation first hand when on a trip to India. He designed a system that 
could function under low water pressure that was easy to install and cost 
much less than traditional systems. Driptech is now covering over 10,000 
acres across India, China, and Africa [16].  

3.2 Energy  

The UN has launched a campaign called Sustainable Energy for All (SE4All). 
Secretary-General Ban Ki-moon states that “Energy is central to everything we 
do, from powering our economies to empowering women, from generating jobs 
to strengthening security" [17]. He continues to say that we can be a catalyst for 
economic growth by using sustainable energy to give the poor greater 
opportunities.  

In another declaration by the UN donors are asked to help the LDCs develop 
policies focusing on conservation and efficient use of energy and for development 
of energy sources such as hydropower, bio-gas, solar, wind, and geothermal, 
together with other energy forms [6].  

To assist in this campaign, UNESCO has set up modular courses in renewable 
energy aimed at creating energy engineers in the LDCs:  

 Mini-hydro power 

 Ocean energy 
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 Magneto-hydro-dynamic electrical 

 Power generation 

 Solar electricity 

 Geothermal energy 

 Environmental management 

 Energy from municipal solid waste 

 Biomass [9, p. 9] 
 

UNESCO are useing existing video material that has been produced by distance-
learning experts and have created a network of host universities for tutorial 
support and for contributing material [9].  

Off.Grid:Electric is one company that has joined the UN in an effort to fulfill the 
SE4All campaign. Using the latest technology they build scalable solar energy 
solutions in off the grid, rural areas. They have also built a distribution network 
and hired locals to increase the jobs in the communities in which they operate, 
(see Figure 8) [18].  
 

 

Figure 8. Local Off.Grid:Electric office [18] 

 

The energy source commonly used to light many of the homes in the LDCs is 
kerosene—a health risk. According to Lights for Life, an estimated 780 million 
women and children are breathing kerosene fumes “equivalent of smoke from two 
packs of cigarettes a day” which leads to many cases of lung cancer and 
respiratory and eye problems. In addition to these health risks, in India alone, each 
year 2.5 million people suffer burns because of kerosene lamps. In the LDCs, a 
typical household can spend as much as 40% of their income on kerosene each 
month [19].  
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A few companies are aiming at replacing the kerosene lamps with more 
environmental friendly lamps to prevent health risks and hazards and at the same 
time assist the people and the environment. One of these companies is Solar Sister, 
an NGO with the motto “Invest in a woman, invest in the future” and is working 
on distributing solar lamps so that people can work and study at night, (Figure 9). 
They do this by making the women entrepreneurs and by so doing createing an 
infrastructure for distribution [20].  
 

 

Figure 9. Solar Sister distributing lights [20] 

 

Another example is Greenlight Planet. They also use micro-entrepreneurs to 
distribute their lamps and have sold over 1 million solar lanterns to rural 
communities. They also state that a family’s earnings can increase up to 25% 
because of the ability to work after dark [21]. This is an inexpensive way to bring 
light into the homes of those not on the grid.  

3.3 Deforestation – fuelwood and charcoal 

Kennedy Njiro stated in a public hearing for the World Commission on 
Environment and Development (WCED) in Nairobi that the main problem is that 
those that remain in the rural areas indulge in processes, such as charcoal burning, 
that lead to deforestation. He suggested that environmental organizations should 
look for ways to end this destruction. [8]. In the same UN report, Odd Grann 
states that due to this deforestation, the soil becomes eroded and can no longer 
produce enough food, fodder, fuel, or timber. This forces the people to move and 
start the process over again and create more deforestation [8]. Later in this report, 
Rutger Engelhard declared that "Forestry must enlarge its horizons: beyond 
trees—to the people who must exploit them” [8, p. 191].  
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In Haiti, the poorest country in the west, wood charcoal is the most common 
cooking fuel. As a result, the country is 98% deforested and many children die of 
respiratory infections because of the fumes from indoor cooking. To help prevent 
this problem, a team of engineers and students from the D-Lab at Massachusetts 
Institute of Technology (MIT) has developed a new method of producing 
environmentally sound charcoal from sugarcane industry waste, (see Figure 10 
below). The sugarcane charcoal is produced locally and burns clean, without 
smoke, creating a healthier environment for the people. This helps preserve the 
forest and this method has also been transferred to parts of Brazil, Ghana, and 
India [22].  
 

   

Figure 10. Sugarcane charcoal [22, pp. 146, 147] 

 

Such deforestation can also lead to the erosion of soil, forcing people to move to 
new areas. In response, Artificial Burrs, designed by James Harold and Jolan 
Truan has been found to hinder the spread of erosion, (Figure 11).  
 

 

Figure 11. Artificial burrs [23, p. 96] 
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The burrs are made of biodegradable plastic and are covered with plant seeds and 
a nutrient solution. They are approximately 40 cm long and can be dropped by 
airplane. Once they are dropped and as soon they are wet they interlink and the 
seeds start to sprout. Experiments have shown where they have been placed that 
erosion was halted and accompanied by the beginnings of reversal. [23].  

3.4 Air pollution 

As already discussed, the household pollution due to the burning of kerosene is 
having a detrimental effect on the poor. This, together with the burning of wood 
for charcoal and for cooking and heating, contributes not only to indoor air 
pollution but also to ambient air pollution. The ambient air pollution in LDCs can 
be over 1000% versus the DCs [24]. And according to a Japanese laboratory 
study, air pollution and resultant acid rain can be responsible for reducing wheat 
and rice crop production up to 30% [8].  

One way to decrease the air pollution is to improve the efficiency of the stoves 
used in the LDCs. The company CO2balance has developed and distributed over 
60,000 stoves called the Carbon Zero stove in Kenya alone, (see Figure 12). They 
estimate that people will save approximately 70% of their fuel by using these 
efficient stoves. On their website they state that “controlling environmental 
degradation begins from the household level” [25].  
 

 

Figure 12. Carbon saving stove by CO2balance [25] 

3.5 Housing 

According to the UN, there is great social value in arranging for housing in the 
LDCs. Increases in the housing activity also increases the investment and 
productivity in a country. There are many links between money markets, public 
finance and savings, and the construction of dwellings for the poor. Support of 
housing is also a catalyst for increasing the infrastructure [26].  A vital part of 
community development clearly is self-help, where the families that are to occupy 
the homes help build them. [27] 
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Architecture Commons is an organization that is doing design work for the 
common interest. In one of their projects, (see Figure 13) they designed a $300 
house project. Here they incorporate the locals, the village, and material that is 
readily available to create living for the village [28].  
 

 

Figure 13. $300 house design by Architecture Commons [28] 

 

Another problem related to housing is how to protect the residents from malaria 
infected mosquitoes. “In Africa a child dies every 45 seconds of malaria; the 
disease accounts for 20 per cent of all childhood deaths” [11, p. 8].  

To combat this threat, UNICEF is partnering with many organizations to 
distribute mosquito nets to people in need. In 2013 they distributed 29 million 
insecticidal nets, (see Figure 14 below) [29]. Such allied efforts not only assist the 
poor but strengthen market potential. 

 

 

Figure 14. Mosquito net [30] 
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3.6 Level of education 

The General Assembly of the UN wants to strengthen international cooperation 
to enable universal access to primary education, especially in the LDCs. They 
maintain that full access to quality education at every level is a must for achieving 
sustainable development, to eradicate poverty, and to achieve gender equality and 
empowerment of women together with human development. To achieve this, 
access to education and educational infrastructure must be improved [7]. 

In the early 1990s, the United Nations and the World Bank began 
to appreciate the potential resource that women and girls represent. 
Currently 'Investment in girls' education may be the highest-return 
investment available in the developing world' [31, p. xx]. 

One project aimed at educating the poor is the literacy project by Design that 
Matters, Inc. It is called the Kinkajou Projector and it is designed to improve and 
expand the access to education. They have set out with a mission in West Africa 
to improve literacy for the adults. More than 3000 adults, mostly women, have 
been helped so far, (see Figure 15 below) [4]. 
 

 

Figure 15. Literacy project [4, p. 105] 

 

Another project is the One Laptop Per Child (OLPC). The laptop was designed to 
bring information and learning to children in underserved areas who had never 
before used a computer. Currently, more than 600,000 XOs have been distributed 
world-wide, (see Figure 16 below) [22].  
 

 

Figure 16. One Laptop Per Child [22, p. 174] 
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3.7 Imposed problems 

With the advance of technology in the DCs, redundant technologies are trickling 
down to the LDCs. Along with this comes the problem of unsuitable products 
and tools and machinery of poor quality sold to the LDCs. This combined with 
the lack of technical know-how and trained workers has caused the development 
in some LDCs to retrogress [2]. Thus, the consumers in the poor countries have 
to buy products over and over instead of buying something that will last for an 
extended period—the real cost of poor quality.  

Another problem imposed is one that comes with aid. Schumacher writes that 
even though aid in terms of money is well meant, it can stifle a country’s ability to 
progress. In many instances, the money goes to projects chosen by the giver and 
does not have the impact actually needed. Aid money has also ended up in the 
pockets of local leaders, never to reach the people in need [32].  
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4 Product Development Processes 

In the book New Products Management, Crawford and Di Benedetto list five phases 
for PD, (see Figure 17 below) [33]. The names of the phases vary in the literature 
but the order and meaning are consistent.  
 

 

Figure 17. The basic new products process [33, p. 19] 

 

Even though the phases are consistent across the board, the manner of executing 
them varies greatly. This chapter will address a few popular methods as well as 
some things to avoid. There are also many companions to these methods. Two of 
the most common companions, benchmarking and quality function deployment 
(QFD) are explained further in Appendices B and C. These two tools are used to 
find best practices and to prioritize customer demands.  

4.1 Over-the-wall engineering 

Figure 18 below depicts what usually comes to one’s mind when over-the-wall 
engineering is mentioned.  
 

 

Figure 18. Over-the-wall engineering [34] 
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This method is considered to be a system theory process and the steps repeat 
themselves in the different phases of PD as illustrated below in Figure 19 [35].  
 

 

Figure 19. Model of the systems approach [35, p. 22] 

 

A drawback to the over-the-wall method is that customer needs are often lost 
once the product has gone through all the steps and reached production. 
Production may take on a life of its own tangential to actual need. 

4.2 Design for X 

Design for X (DFX) is a PD process used to produce products that maximize all 
desirable product characteristics, the X’s and at the same time minimizing the 
manufacturing and lifetime costs of the product. Some elements that are 
considered when using DFX are: 

 product design, 

 quality plan, 

 social design, 

 marketing design, 

 process design, 

 life-cycle design, 

 maintainability, 

 environmental design, and 

 cost analysis [36, pp. 2, 34-35].  
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When using this method, one or more elements are chosen before the PD process 
starts and put into a priority list. However, evolving priorities and scope creep 
must be managed. 

4.3 Concurrent engineering 

Medhat writes in the book Concurrent Engineering that to be competitive, “the 
product creation process needs to be ever faster and cheaper” and that concurrent 
engineering will do just that [37, p. 64]. Company strategy, market research 
combined with customer feedback is used to identify new opportunities and the 
outcome is the design requirements as seen in Figure 20 below.   
 

 

Figure 20. Design requirement [37, p. 64] 

 

The design requirements becomes the product definition. It is then given to the 
design team and the different functions of the team operate concurrently 
according to Figure 21 below [37].  
 

 

Figure 21. Typical concurrent engineering process [37, p. 65] 
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For this to work, there must be constant communication between the team 
members and full integration between departments as illustrated in Figure 22.  
 

 

Figure 22. Where concurrent engineering occurs [37, p. 274] 

 

Nuese states that the activity that is the single most cited relative to enhancing 
product innovation is that of self-directed work teams containing a broad range of 
necessary functional skills and with the mandate to carry out their job objectives 
from definition to completion [38]. This will reduce the time-to-market and lower 
the total cost as illustrated in Table 1 below:  

Table 1. Benefits from using concurrent development [38, p. 109] 

Benefit Amount 

Reduced development cycle time 40-60% 

Reduced manufacturing cost 30-40% 

Reduced scrap and rework 75% 

Reduced engineering change orders during production 50% 

4.4 Customer driven approach 

In the book Building the right things right, Nuese says that most mature companies 
PD efforts are pushed by technology rather than pulled by market needs, as 
illustrated in Figure 23 below. With the customer driven process, the outcome is a 
product that has an eager customer while, for the technology driven process, the 
customer has to be found. Often the technology driven products have too many 
unneeded features for the price sensitive market [2].  
 



Product Development Processes 

21 

 

 

Figure 23. Customer pull vs Technology push [38, p. 60] 

 

Nuese continues to say in his book that “the problem should not be finding a 
product for available technology, but finding a product solution to meet customer 
requirements” [38, p. 60]. In other words, making the right product for the 
common end-user, (see Figure 24).  
 

 

Figure 24. Doing the right product right [38, p. 70] 

4.5 Integrated product and process design and 

development 

The integrated product and process design and development (IP2D2) method is a 
continuous process that leads to increased profitability and increased market 
shares for a company. This method came about by the realization that within the 
first 10% of total time for a project, a company would commit 85% of the project 
spending [36] as demonstrated in Figure 25 below:  
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Figure 25. Cumulative product life-cycle costs at various stages of the PD process [36, 

p. 30] 

 

The goal for the IP2D2 method is to carry an idea from the concept stage through 
to the end, that is into something that can be manufactured, sold profitably and 
result in the following:  

 High customer satisfaction  

 Minimum product cost with improved profitability  

 Equaled or surpassed competitively established benchmarks  

 Short time-to-market 

 Lower product development cost 

 High quality and reliability  

 High factory throughput and delivery, with less work-in-progress 

 Minimum space, handling and inventory of raw materials and finished 
goods 

 Increased utilization of automation and fuller utilization of existing 
equipment 

 Elimination of redesigns and engineering changes 

 Broadened product line, with considerable variety 

 Improved suppliers involvement, products and delivery [36, p. 30] 
 

The IP2D2 activities are outlined in Appendix D.  
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4.6 Product profit model 

This model is often called Design-to-cost. Developing a new product is a balance 
between development speed, product cost, the quality and performance of the 
product, and the expense of the development program, (see Figure 26 below).  
 

 

Figure 26. The tradeoffs for the product profit model 

 

The art of succeeding with the product profit model is to make the right tradeoffs 
between these parts [36]. The essence of this model can be seen in the two figures 
below, (Figures 27 and 28).  
 

 

Figure 27. Issues of functionality and productibility [39, p. 7] 
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Figure 28. Issues of functional worth and affordability [39, p. 8] 

 

Michaels and Wood say that either of the steps or groups in the figures above 
takes precedence over the others but that they are to be performed on an 
interactive basis. They go on to say that design-to-cost is “the single most levered 
investment in profitability through affordability that management can make” [39, 
p. 8] but that the management must be fully converted to the method and adjust 
businesses accordingly [39].  

The total cost to produce and market a product Cp can be derived from Equation 
1 below, (and explained further in Figure 29):  
 

𝐶𝑝 = 𝑁𝑝(𝑀 + 𝐿 + 𝑅) + 𝑇0 + 𝑆 + 𝐷  Eq. 1 

where  

 Np=lifetime product volume (total number of units) 

 M= material cost/unit 

 L=direct labor for manufacturing and assembly/unit 

R=production resource usage/unit 

T0=tooling and capitalization costs (usually one-time costs) 

S=system cost (overhead or indirect costs) 

D=development costs [36, p. 48] 
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Figure 29. Total cost of a product over its production lifetime. Letters refer to Eq. 1 

[36, p. 49] 

 

For this method to work, cost needs to be reviewed on a continuing basis 
throughout the PD process. The only thing that will make cost the primary focus 
is to follow the method 100% so that it will become the primary measure of the 
organization’s performance [39].  

4.7 CESAM 

A new approach to PD called Conception d’Equipements dans les pays du Sud 
pour l’Agriculture et l’agroalimentare, Méthode (CESAM) was developed 
specifically for the LDCs. This method uses concurrent engineering, it is user-
centered and multidisciplinary. It is paramount to know what the user wants, how 
they are going to use the product, and lastly, how much they can afford to pay for 
it. Due to this, it is not possible to just modify an old solution and think it is going 
to work. By taking into consideration maintenance and local manufacturing from 
the beginning it will not come as a deterrent at the end. By having the focus on 
the end user and local resources the time to develop and the cost of the final 
product will be kept at a minimum, (see Figure 30 below) [2]. 
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Figure 30. Organization of CESAM, a new method to design [2, p. 39] 

4.8 Reverse innovation 

Reverse innovation is a fairly new model of PD. Vijay Govindarajan, a Professor 
at the Tuck School of Business at Dartmouth College, who has spear headed this 
method, says via his website that a reverse innovation “is any innovation likely to 
be adopted first in the developing world” [40]. He continues to say that 
increasingly companies are developing products in India and China to later 
distribute them globally.  

The most vital driver for reverse innovation is the income gap between the 
emerging markets (EM) and the established markets. Since customers in poor 
countries demand products on an utterly different price-performance curve than 
those in the established markets, “There is no way to design a product for the 
American mass market and then simply adapt it for the Chinese or Indian mass 
market.” The buyers in the EM “demand new, high-tech solutions that deliver 
ultra-low costs and ‘good enough’ quality” [40].  

In the book Reverse Innovation Govindarajan and Trimble write that the developing 
nations are eager for breakthrough technologies that can “deliver decent 
performance to an ultralow cost–50 percent solution for as little as 15 percent 
price” [41, p. 15]. This is impossible if you start with an existing offering. It is only 
possible to get a new price-performance curve by starting with these objectives 
from the beginning. This is why reverse innovation also is called “clean-slate 
innovation” [41, p. 19].  

Four phases for reverse innovation are mentioned on Govindarajan blog. They 
can be seen in Figure 31 below [40]. 
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Figure 31. Reverse innovation [40]  

 

In phase 1, called Globalization, multinationals are selling products and services to 
markets all over the world. All innovation takes place at home and new offerings 
are distributed everywhere.   

Phase 2 is called Clocalization. Here, after minimizing costs, recognizing that the 
competitive edge is gone, global offerings are adapted to meet local needs 
attempting to win market shares. The innovation still originates with the needs of 
the home-country market but the products and services are modified to win in 
each local market [40]. 

Phase 3 is called Local Innovation. This phase is the first half of the reverse 
innovation process. Multinationals are now focusing on developing products ‘in-
country, for country.’ They take a ‘market-back’ perspective. That means that they 
are starting with a zero-based assessment of the customer’s needs instead of 
assuming that they will only make changes to the original product. As the 
companies develop products for the local market, they enable the products to 
remain connected and benefitting from their global resource base [40]. Kim and 
Kim state that when a product has been tested and proven in the developed 
market, the risks and costs are reduced and the time required to develop a product 
is shortened [42].  

And last, phase 4, is called Reverse Innovation. This phase is when multinationals 
focus on developing products ‘in country, for the world.’ They now “complete the 
reverse innovation process by taking the innovations originally chartered for poor 
countries, adapting them, and scaling them up for worldwide use” [40]. 

For reverse innovation to function, the focus must be on local-market and 
decentralization, with most people and resources utilized dedicated to reverse 
innovation managed and based in the local market. Local Growth Teams (LGTs) 
must be set up and have responsibility over profit and loss (P&L) as well as having 
the authority to make decisions over what to develop and how to produce and sell 
it. The LGTs also needs to have full support from the global company [40]. 
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 After a product has been tested and proven locally, they can be sold globally. This 
can involve creating radically new applications and establishing lower price points. 
However, this can also mean that the new product will be cannibalizing the 
company’s higher-margin products (enter the same market segment and creating 
fewer sales of the original product) [40].    

Innovating for the EM instead of merely exporting to them can open up many 
opportunities for companies [41].  

On his blog, Govindarajan says that reverse innovation is not just a nice boost to 
revenue, it is a way of empowering the future, not only in the poor countries but 
everywhere, and that success in the EM is a must for continued vitality in the 
established markets [40].  

4.9 Things to avoid 

Magrab states in Integrated Product and Process Design and Development that one or 
more of the following attributes are governing traditional PD:  

 Technology that does not satisfy any significant customer needs 

 Disregarding the customer’s voice 

 Adopting new concepts that are not subject to an evaluation of their 
competitiveness 

 Introducing designs that are new and different, but not better 

 Products that are designed without manufacturing in mind 

 Using manufacturing processes that are not improved – “we’ve always 
made it this way” 

 Attained quality by inspecting products after they had been manufactured  
 

He continues to say that these old ways must be avoided or it will lead to “cash 
drains” [36, p. 31].  
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5 Discussion and conclusions 

The population of the LDCs is expected to increase by 120% over the next 40 
years while the rest of the world’s population is expected to grow less than 40%, 
(see Figure 32 below) [1].  
 

 

Figure 32. Expected world population growth [1] 

 

This is a clear indicator that there is, and will always be a need to develop products 
and services for the LDCs. This chapter will discuss ways to do this and also 
answer the research questions from chapter 1.  

5.1 Why there is so little PD in the LDCs 

It was shown in a study done by Kuczmarski & Associates in 1993 that the top 
reason a product failed was “lack of understanding of market needs,” (see Figure 
33 below) [43, p. 79]. To combat this, Kuczmarski states that people involved in 
the PD must be problems solvers and not merely idea generators [43].  
 

 

Figure 33. New product failure root causes [43, p. 80] 
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If it is so hard to understand the market needs in our home markets, how are we 
then to understand them in the LDCs? This chapter will discuss specific things to 
consider when designing for the LDCs that will hopefully be improving the 
knowledge of the developing markets.  

5.1.1 How to understand market needs 

To start, we need to understand that each country is unique. The general 
Assembly of the UN said in their 66th session that we need to remember that 
there is no “one-size-fits-all” formula to guarantee the effectiveness of 
development but that each country has its own specific circumstances that needs 
and deserves to be considered [7].  

In order to be effective and to know what to produce, the actual wants and needs 
of the resource-poor individuals must be heard [14]. This  

Difficulties when developing products for the LDCs:  

 Each country can have many different and unique markets.  

 How to get ideas for what to produce for the developing markets. 

 Dificult or impossible to develop a product that will “fit all” markets and 
countries.  

 Need of “global teams” due to geographical, cultural, and language 
differences.  

 Differences in how people communicate, their work ethics, etc.  

 Educational differences. 

 Staff or agents on site in the “new” market may have different ideas or 
agendas than main company 

 How to interact with the new markets.  

 The buying power of the customers.  
 

Hand in hand with these difficulties are the following barriers to product 
development, (Table 2):  
 

Table 2. Barriers to product development 

Barrier Developing country Developed country 

Financing Lack of funds Have resources if business 
plans are compelling 

Know-how Have understanding of local 
needs and limitations 

Lacks understanding of 
markets in the LDCs 
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Infrastructure Limited infrastructure Can easily ship across the 
world 

Politics Sometimes not 
homogeneous governance  

Willing to aid the developing 
countries 

Business models Local enterprises Multinational companies 

5.1.2 People—the core of PD 

When Professor Victor Papanek spoke at the symposium Design for Need he 
entitled his part “Twelve Methodologies for Design - Because People Count” and 
said “that the main problem of design lies in the interface between design and 
people” [44, p. 120]. He then gave a list of how to overcome this problem:  

 Re-connect 

 Broaden 

 Re-define 

 Simplify 

 Humanize 

 Demonstrate 

 Decentralize 

 Enable 

 Minimal Intervene 

 Fit 

 ‘Alternative’ 

 Feedback [44] 
 

When choosing a PD method, the needs of the customer must be the base of 
which to build all work. For example, as covered earlier, the customer driven 
approach is putting the customer and the market as its base while technology push 
puts a company’s current practice and technology as a base for PD. If the end user 
is not the main focus when developing products for the LDCs, it will fail.  
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5.2 Established companies in the LDCs 

Going global is not a small task for any established company. It can pose big 
challenges such as risky investments and big time commitments. Chandra and 
Neelankavil lists four major problem areas for MNCs when developing products 
for the LDCs:  

1. Price-income levels,   

2. technology-developmental issues,  

3. capital constraints, and 

4. creativity.  
 

In order for them to develop products for the LDCs, they have to feel that these 
hurdles can be overcome and that there is profit after introducing a new product 
[45].  

To minimize risks and pitfalls, implementation of a global strategy is usually done 
in stages. In an article published in 2004, Farrell shares research about companies 
that do this and gives five stages of globalization as seen in Figure 34 below [46]:  
 

 

Figure 34. Five stages of global restructuring [46] 

 

In the article Misfortune at the Bottom of the Pyramid? Bryan Farris writes that it is 
possible to both create business and make a profit at the bottom of the economic 
pyramid. He continues to say that companies that target these customers must 
ensure that their business is appropriate for the poor, otherwise there would be no 
profit. According to Farris, the areas companies should focus on are to improve 
healthcare, education, water, energy, housing, nutrition, and agriculture since these 
are the areas where there are very limited options for the poor [47].  
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5.3 Working in the LDCs 

According to Oxfam, it is mostly small and medium sized companies that operate 
in the LDCs and large foreign companies only account for a small part of overall 
investment and employment. But this trend is turning due to increased 
privatization, deregulation, and growth of the global production chains, FDI in the 
LDCs have increased rapidly, from $35bn to $574bn from 1990 to 2010 [11]. 

The following quote is from the General Assembly of the UN:  

We recognize that people are at the centre of sustainable 
development /…/ It can only be achieved with a broad alliance of 
people, governments, civil society and the private sector, all working 
together to secure the future we want for present and future 
generations [7, pp. 2-3].  

The UN has worked in the LDCs for many years and though countries around the 
world have donated much money and the need is not declining. Sir Brian Flowers, 
in a related London symposium opening address stated, “I see no way of reaching 
the needs of under-privileged people at subsistence level directly through 
industrial design efforts” [44, p. 15]. Help organizations and governments need 
assistance from willing MNCs for the underserved to receive the help they need. 
At the Second United Nations Conference on the LDCs, it was said that “Success 
depends on a shared responsibility and a strengthened partnership for the growth 
and development of LDCs” [6, p. 11]. The implication is that we all have to take 
an active part in this work for it to succeed.  

In his book The Fortune at the Bottom of the Pyramid, Prahalad suggests that a serious 
change in attitude is called for. He says that we have to start out simple, and “stop 
thinking of the poor as victims or as a burden and start thinking of them as 
resilient and creative entrepreneurs and value-conscious consumers, [then] a whole 
new world of opportunity will open up” [3]. Chandra and Neelankavil follow the 
same line as Prahalad and say that instead of focusing on technology as a starting 
point, the limitations and constraints should be used together with a customer 
driven approach [45].  
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5.3.1 Local approach to PD in the LDCs 

In the article What Developing-World Companies Teach Us About Innovation, the authors 
discuss what some of the differences are between companies in the developed 
world and the companies in the LDCs. Some problems the companies in the 
LDCs address are political instability, changing exchange rates and problems in 
the physical infrastructure. And if this is not enough, they generally also lack the 
solid technology base of research laboratories and trained scientists. Their 
customer base has a very low disposable income and their R&D allotment is 
usually non-existing so they have to get innovations from other areas than R&D. 
This has led companies to innovate around rather than through technology. And 
instead of the traditional technology-push innovation, they rely on the customer-
pull approach and find ways to solve the dilemmas of their customers without 
relying on original science. By using this same approach, companies can come up 
with creative solutions to problems. So in contrast to what is customary, the 
innovations by companies in the LDCs do not come from product technology but 
instead from all elements of the business model surrounding it, which include 
manufacturing, logistics, distribution, and finance [48]. 

5.3.2 Starting point 

To develop, manufacture and sell a product, the first step is to find out the needs 
of the market. Without this knowledge, a company could create the most 
advanced product with all the bells and whistles possible and still fail to sell it. 
Why? Because the market wasn’t ready for it. So before we can start to design 
products for the LDCs, we need to realize and acknowledge that our surroundings 
and lives are different than of those of whom we are trying to help or our target 
market. Chandra and Neelankavil write that international companies have to study 
and observe the needs and uncover problem areas of the customers to be able to 
succeed in developing countries [45]. By and large, a designer or an engineer is 
rich, has an education, and lives in a city while the one that needs help is poor, 
uneducated, and lives in a rural area. These differences constitute three huge gulfs 
that separates the two [32].  

In the book The Design of Everyday Things, Norman writes that business people and 
engineers are trained in solving problems, but that too often it is only the surface 
problem that has been solved and not the underlying issue. He brings up the 
double-diamond model of design as seen in Figure 35 below to remedy this [49]:  
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Figure 35. The double-diamond model of design [49, p. 220] 

 

With this model. The design team starts by questioning the problem to find the 
underlying issue behind it. After that, they converge on a single problem 
statement. In the solution phase, they find many possible solutions and then 
finally converge on a proposed solution. The repeated divergence and 
convergence process is vital in finding the right problem and the best solution 
[49].  

By talking and listening to the locals, companies can find out what products and 
services are relevant for the area. Sir Brian Flowers said that: “We shall have to 
create new relationships and new influences, new channels of communication, 
new knowledge and new skills, if we are to adapt the genius of all our peoples to 
meet the needs of the world in the Twenty-first Century” [44, p. 12]. 

Together with the people we are to serve, we can find the right products and 
services. “The problem is not to do with businessmen to opt for ‘non-designed’ 
products but with finding out which designed objects are socially relevant” [44, p. 
15]. Harold Van Doren was quoted by Papanek in Design for the real world where he 
points out what industrial design is and how it can help:  

Industrial design is the practice of analyzing, creating, and 
developing products for mass-manufacture. Its goal is to achieve 
forms which are assured of acceptance before extensive capital 
investment has been made, and which can be manufactured at a 
price permitting wide distribution and reasonable profits [23, p. 32].  

Again, the focus must be on the end consumer. Covered in Appendix E is a list of 
twelve practical steps that can be used when finding solutions with the customer 
in the center and in Appendix F are some operating guidelines and codes of 
conduct for working in the LDCs done by Simanis and Hart from Cornell 
University. Then in Appendix G is Govindarajan and Trimble’s list on how to 
create growth in the LDCs. Their motto is “Local Roots, Global Resources” [41, 
p. 170]. One more resource when designing for the LDCs can be found in 
Appendix H where Prahalad identifies twelve principles that constitute the building 
blocks of philosophical innovations for BOP markets.  
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5.3.3 Design with the price in mind 

Considering that the buying power of the people in the LDCs is so immensely 
different than for those in the DCs, affordability is the key when designing for the 
LDCs. Below in Figure 36 are statistics from UN-OHRLLS.  
 

 

Figure 36. GDP per capita [1] 

 

According to UN-OHRLLS, almost 51% of the people in the LDCs live on less 
than $1.25 a day and almost 73% live on less than $2 a day [1].  

Design to cost – since the cost drivers are different in the LDCs, a different 
approach to cost is needed compared with the approach for established markets 
[2]. If a product is affordable, it can be sold to an end-user, which in turn will take 
responsibility for it. The product will then be cared for since the end-user feels 
responsible for it since there is value for him in it. If it is community owned, no 
one will take personal responsibility [14 and 15]. This is why the right price is 
imperative to success in the LDCs—if it is affordable it will sell, because it is 
needed. Innovative ideas can only be profitable if linked to a price that the 
customers are willing to pay [5]. Affordability is the main constraint when 
developing products for the LDCs. Every step in the PD cycle must be regulated 
and controlled with target affordability in mind [45]. 

5.3.4 Design with simplicity in mind 

To simplify our designs, we need to make a conscious and determined shift of our 
focus from the product to the people we are designing for [32].  

It can be hard for designers from the DCs to let go of assumptions and instead 
focus on what is important for the LDCs. As an example, it is important to 
respect local tradition when introducing new products and technologies. Products 
must be adapted and tailored to the relevant needs of the individuals in the LDCs, 
and they must be both technically sound and desirable to the end-users. The only 
way to accomplish this is by having a team that is interdisciplinary and involves 
local influencers [14].  
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One way of simplifying a product could be to use less material but to either keep 
function or design a more durable product with parts that could easily be replaced, 
even in harsh conditions [50]. We need to simplify not only our design, but also 
our focus—from “form, function, beauty, and ergonomics to accessibility, 
affordability, sustainability, and social worth /…/ design for social change” [22, p. 
8].  

5.3.5 Find others with similar interests 

By identifying and engaging an aid or non-profit organization that has the same 
goals can be a catalyst for succeeding in bringing a product or service to the one 
that needs it the most. These organizations could already have a network in place 
and feet on the ground. These are also often made up of individuals that burn for 
their cause and are willing to put in time and effort to help others. Such can also 
be used to find funding for projects [51].  

Others to include could be microcredit organizations. These organizations could 
help the users finance a much needed product that otherwise might be out of 
reach. 

5.3.6 Complementor involvement 

Ways have to be found to get outside of the norm in order to accelerate the 
developing process. By building a network of organizations and people, ideas can 
grow and become a reality. This is particularly true when it comes to markets and 
areas that are hard to access. Companies that are deliberately searching for new 
markets and techniques for their innovations will have little or no information 
about their potential customers or if their ideas are marketable [42]. This is the 
situation in which they need a complementor.  

Munksgaard and Freytag define a complementor as a development partner whose 
outputs and/or function increases the value of a company’s own innovations. 
They continue on to say that in marketing and innovation literature, the method 
of the lead-user has been highlighted for bringing forward the knowledge and 
information from and about the targeted customers. The purpose behind this 
method is to create innovative input for new products and solutions. It can be 
hard to locate and use lead-users in areas such as those in the LDCs. Therefore, 
using complementors, the same results can be retrieved as with the conventional 
lead-user approach.  

The information from the complementors will then be the foundation for the PD. 
This can significantly strengthen a company’s ability to stay on top of trends and 
to remain competitive over time. Complementors can provide ideas and solutions 
based on their local knowledge. The benefit of complementors over lead-users is 
the knowledge they have from similar markets and settings while the lead-users’ 
knowledge is limited to their particular market, (see Figure 37 below) [52].  
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Figure 37. Advantages from involving a complementor in PD [52, p. 295] 

 

Complementors can be the bridge between a company and their new markets. 
They can take a specific focus on an area where a company is weak in resources. 
Some examples of the roles the complementors can have are:  

 Manage resources in the public and private sectors by creating partnership 
at the local, national, and international level,  

 Help invest to build and strengthen the infrastructure where needed, and  

 work with locals to find affordable and suitable products.  
 

In short, the complementors focus is on product concept need, discovery and 
development. Many of the complementors function as virtual non-profit R&D 
groups, outsourcing activities to private sector or academia partners, or selecting 
partners according to the task at hand. They knit together different partners for a 
common goal. Because of this, the complementors become experts in their field 
of interest [53]. Without the help of complementors, many projects would never 
see the light of day. 

5.3.7 Be on site 

“A company should never outsource its eyes” [5, p. 88]. To be successful, a 
company needs to not only talk to people, but also watch them in their day-to-day 
life—to see were most impact can be made. We have to “watch them in action” 
[5, p. 88]. At the symposium Design for Need, Peter Lloyed Jones said:  

Go and live with the people. Work with them – and then you see 
what you can do to help. If you try to help from the outside you are 
unlikely to succeed and you may inadvertently do more harm than 
good. For the deprived are, as individuals, people just like you. 
Their desires are just as diverse, contradictory and conflicting as 
your own. Their societies are as subtle and complex, as unjust and 
intractable to the armchair social engineer as your own [44, p. 93]. 
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It is in the contact with people that the designer/engineer learns to apply that 
which has been learned from books to better the human environment [44].  

Professor Nadkarni said that the rural areas are so different that a designer has to 
select a problem, collect data, and find solutions through inter-disciplinary efforts. 
He also suggested some prerequisites for the designer. He needs to:  

 have first-hand knowledge of the structures of the government, local 
government, and political groups that are local to the area,  

 find if they are sympathetic to outside help and if they will cooperate,  

 collect basic data on the natural resources available in the area,  

 do an analysis and evaluation of the local needs,  

 work with institutions, agencies, NGOs, and individuals and gain their 

confidence and support,  

 show the locals that the project will fulfill their needs and need their 

participation and cooperation,  

 organize the locals to put a scheme in place to pay for it, and  

 get the participation of other local businesses or stakeholders [44]. 

After all this, when a prototype is ready to be tested, it needs to mainly happen at 
location. It has to be tested by the end-user in the right environment. This goes 
for every prototype built. No laboratory testing can outweigh field testing. By 
having the end-user test the prototypes, the designer can find out if the product 
fulfills the requirements and see if it is used the way it was built. Another benefit 
of being on location is to make sure that the product integrates well into the life of 
the users [14]. Papanek adds to this idea in his book Design for the real world, by 
saying “that the design of any product unrelated to its sociological, psychological, 
or ecological surroundings is no longer possible or acceptable” [23, p. 188].  

And also, according to Polak, a prototype should not just be tested locally, it 
should also be built locally by using rural workshops that can incorporate 
solutions to constraints in materials and fabrication which in turn will be helpful if 
the product is manufactured locally [15]. Locals not only understand local needs 
and uses but also where and how to work with local materials. 

5.3.8 Involve the locals (your customers) 

One of the keys to success when developing products for the LDCs is to work 
together with the people that will use the product in the end. We need to know 
who they are, where they are, why they need help, and what they need help with 
[32]. Kim and Mauborgne writes in Blue Ocean Strategy that trust, commitment, and 
voluntary cooperation are intangible capital and that the customers need to be 
involved. They continue to say:  
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If individuals are not treated as though their knowledge is valued, 
they will feel intellectual indignation and will not share their ideas 
and expertise; rather, they will hoard their best thinking and creative 
ideas, preventing new insights from seeing the light of day. What’s 
more, they will reject others’ intellectual worth as well. It’s as if they 
were saying, “You don’t value my ideas. So I don’t value your ideas, nor do I 
trust in or care about the strategic decisions you’ve reached” (italics added) [5, 
p. 182].  

These noncustomers will give more insight into how to proceed than current 
customers in the traditional markets. The involvement of the locals will assist in 
evaluating the sequence of creating new markets and products, (see Figure 38 
below). If the answer is No when moving to the next phase, the idea is either 
parked or re-evaluated [5].  
 

 

Figure 38. The sequence of creating new market space [5, p. 108] 

 

According the Nuese, the most useful ideas come from customers. Because of 
this, there must be close interactions with the customer not only to enhance a 
product, but to know the direction of the product [38]. By working with the locals, 
you are able to adapt products to their specific needs and requirements. It is also a 
great way to introduce and test prototypes to check functionality and to create a 
level of trust so that they will use the product once it is produced [2]. 

By involving the locals in their settings when designing, the designer will get 
empathy for the end-user and an understanding of the environment for the 
resource-poor. It will also promote user ownership and empower the end-user 
[14]. In addition, by involving the locals, including as the future customers, one 
can see how the product in mind could be used and if there could be any 
complementary products that could be made [5]. 
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King states that regardless of how the voice of the customer is obtained, it is 
imperative that we do gather this information. How would it be possible to meet a 
customer’s need if it is not known? King continues to say that we are often out of 
alignment with what customers want so he implores us to align what we do with 
what the customers want. One way of sorting the customers’ wants/needs is to 
use the customer window model developed by ARBOR, Inc. This will allow the 
amalgamation of all the customers’ voices into one tool, (see Figure 39 below).  By 
focusing on the customer, the PD process will be advancing in the direction 
toward the improvements that will make the biggest impact [54]. 
 

 

Figure 39. Customer window model for combining the voice of the customers [54, p. 

9] 

 

Regardless of how the voice of the customers is recorded, it is vital to use this 
information throughout all steps during the PD. Most successful programs arise 
out of local context and not through replications of top-down strategies [51]. 
Another way of sorting through the voice of the customers is by setting up a cause 
and effect diagram as in Figure 40 below.   
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Figure 40. Cause and effect diagram of the voice of the customer [54, p. 4] 

 

Karuppiah and Coenen lists the following in Addressing the Challenges Facing 
Agricultural Mechanization when talking about the importance of involving the locals 
and their situations when going into new markets:   

 Localize the solutions, use the supply base at hand  

 Have patience, the market drivers are different in each region 

 Build on local skill sets and use local management  

 Since relationships are extremely important, choose partners carefully  [2, 
pp. 22-23]   
 

By involving the customer from the beginning, their true needs will materialize 
together with the ability for the designer/engineer to translate the needs into 
product specifications and capabilities [38]. When the true needs of the people are 
found and actually understood, the designers can create simple and functional objects 
and systems to empower the people and help them become freer and less reliant 
on aid [4].  

5.3.9 Involve the women 

At the “Women’s Empowerment Principles event” in March of 2015, Elizabeth 
Broderick said: “If we don’t actively and intentionally include women, the system 
will exclude them” [55]. In the book Half the Sky Kristof and Wudunn write that 
the greatest unexploited economic resource are the women, the female half of the 
population, and that "women aren't the problem but the solution" [31, p. xviii]. 
They contributed to the economic explosion in China and to the fact of that the 
economic empowerment of women and the proportion of female workers in the 
manufacturing belt in East Asia is now at least 70%.   
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On Solar Sister’s website it says: “Invest in a woman, invest in the future” [20]. In 
Africa, between 60-90% of the food production, processing, and marketing are 
done by women [8]. Mattson and Wood state that women and children are usually 
more exposed to the challenges of poverty, and because of this, they will also be 
more affected by the solutions put into place. They continue on to say that for a 
solution to be successfully implemented, the women need to accept it [14].  

According to the UN, the contribution of women will strengthen the development 
of the LDCs [6]. Warner Woodworth writes in his book Small Really Is Beautiful 
that women by nature becoms excellent managers of scarce resources when facing 
extreme poverty or deprivation [51]. Prahalad writes that “women are central to 
the entire development process” and that they are “the vanguard of social 
transformation” [3, p. 134].  "Evidence has mounted that helping women can be a 
successful poverty-fighting strategy anywhere in the world" [31, p. xix]. 

5.3.10 Involve politicians and governments 

While companies in the DCs might think of their governments as a “tool” and a 
facilitator for things like infrastructure, unfortunately many governments in the 
LDCs are holding development back [56]. It is also important to consider that the 
political structure affects the type of products that can be implemented 
successfully into a particular setting and that it will affect the strategies used when 
the product is actualized [14].  

In the symposium Design for Need Thomas Kuby said “Design for Need is up 
against politics” and that designers and engineers “must politically side with the 
poor and the underprivileged or else it will fail” [44, p. 37]. When entering into 
new markets, the focus needs to be directed at the needs of the people and how to 
find ways through the governments without losing this focus [44]. We must be 
careful that the government must not view local empowerment as a threat. 

In the article Technology Development in Developing Countries, Krishnan says that it is 
the role of the government to facilitate firms to enter into the markets in the 
LDCs. He continues to say that the governments need to provide the right climate 
for industrial development by controlling corruption, ease the bureaucratic system 
and expand the infrastructure [57]. This can be a challenge. 

The UN General Assembly underscored in 2012 the importance of governments 
taking a leadership role to develop policies and strategies in inclusive and 
transparent processes. They also invited business and industry to help the 
governments develop sustainability strategies and to contribute to sustainable 
development [7]. Education to accrued national benefits can be a component. 



Discussion and conclusions 

44 

 

5.3.11 Time commitment 

When setting up a project for the LDCs, long-term involvement should be the 
goal. As the project goes on, old team members needs to train and mentor new 
members to the team [14]. When making business plans, local experts should be 
used and they should show an adequate time commitment and “not as visiting 
missions on flying visits” [44, p. 23].  

Most important to take into consideration is that the last project phase is not over 
until the product is withdrawn from the market and nothing remains of it. 
Support and service must be part of the project outline.  

5.3.12 Sourcing and manufacturing 

One important consideration when designing for the LDCs is the source for 
where the parts come from. Professor Nadkarni said at the symposium Design for 
Need that “preference should be given to local materials rather than materials 
transported from a distance or urban areas” [44, p. 27]. By sourcing locally, the 
impact of the product will be greater since it will not only help those that buy and 
use it, it will also create additional business.  

By setting up a partnership with a supplier early on in the PD cycle, they can help 
making sure that the cost of the final product is within target. If the supplier is 
local to where the product is to be sold, then there is an ally that can be used when 
marketing and selling the product. By having a low number of suppliers, the total 
cost can also be kept down [36].  

5.3.13 Production in the LDCs 

When planning for the production of a new product for the LDCs, local 
production should be considered as the first option. This will lead to increased 
loyalty from the local customers and government. It will also stimulate the local 
economy for the area it was designed for. Another benefit is that it will minimize 
the effects of poor infrastructure [14]. 

To engineer the production processes to suit local conditions from the beginning 
simplifies production and makes it possible to replicate the production in other 
developing countries. The low labor cost in the LDCs together with the utilization 
of local sourcing of materials can provide other advantages in building up a local 
manufacturing plant [46]. 
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5.4 LDCs versus the established markets 

Mauborgne and Kim write in Blue Ocean Strategies that “to win in the future, 
companies must stop competing with each other. The only way to beat the 
competition is to stop trying to beat the competition” [5, p. 4]. They suggests that 
companies get out of the known markets of today and find new markets where 
the there are no competitors. The LDCs could be such a market place for 
companies that are competing in the established market place—particularly if they 
can start to think outside of the box. 

Further, in a study of business launches of 108 companies, it was found that 86% 
of the launches were incremental improvements within their current markets and 
that it added up to 39% of total profits. The other 14% of business launches were 
aimed at new markets and generated 61% profit, (see Figure 41 below) [5].  
 

 

Figure 41. The profit and growth consequences of market areas [5, p. 7] 

 

As can be seen in the figure above, if a company can establish a presence in a new 
market, there is a potential for greater impact of profitability. For some the LDCs 
could be this new market. About this, Prahalad said that it is not in the individual 
sales price that the profit will be had, but in the sheer volume [3].  According to 
Mauborgne and Kim, when opening up a new uncontested market place, a 
company can focus on creating value for customers and the company instead of 
focusing on beating the competition. By moving away from the conventional 
definitions of who the customer is, new fundamental ways to unlock value can be 
found [5]. One way to do this is to look for the noncustomer in the LDCs.  
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5.5 Advantages in developing for the LDCs 

In line with the old saying “thinking outside the box” mentioned earlier one might 
say: “think outside the normal business area.” To excel and outperform other 
business in the same field, expanding to a new market or finding new ways of 
delivering the same product could prove to be successful. Tapping in to the 
markets of the developing world falls under the wisdom of this saying. Prahalad 
and Stuart suggests in their article The Fortune at the Bottom of the Pyramid that if 
companies have the resources and persistence to enter into and compete at the 
bottom of the economic pyramid of the world, (see Figure 42 below) there are 
rewards such as growth, profits, and contributions to mankind. They continue to 
urge that these countries are an ideal place for testing environmentally sustainable 
products and technologies that later can be used in the rest of the world [58].  
 

 

Figure 42. The world economic pyramid [58] 

 

Pralahad and Stuart continue on to assert that there are four elements of 
commercial infrastructure at the bottom of the pyramid (BoP), (see Figure 43 
below) and that State and local government, communities, NGOs and MNCs 
must work together to make this preponderant potential market work.  
 

 

Figure 43. The four elements of commercial infrastructure [58] 
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Since the MNCs have the resources needed to succeed in the LDCs, Prahalad and 
Stuart give the following reasons as to why they should go this route:  

 They have the resources to start up research projects.  

 They have the leverage to transfer knowledge and products between 
different markets in the world.  

 They can be the catalysts needed for governments to invest in 
infrastructure.  

 They can transfer innovations from the BoP up to the top.  

 They can conduct R&D that is focused on the poor and the different 
regions of the BoP markets.  

 They can form alliances in these countries to get access to raw materials.  

 They can increase the employment intensity and by so doing, create new 
customers.  

 They can reinvent cost structures to create products and services 
affordable to the poor [58].  
 

Kim and Mauborgne bring up the fact that when introducing a product to market, 
“untapped value is often hidden in complementary products and services” [5, p. 
65] and that by thinking about what happens before, during, and after the product 
is used more profitable ideas will come to mind.  

5.6 The role of universities 

According to UNESCO, universities have “three functions: Education, research, 
and advisory services” [9, p. 2] and they continue to say that their effort is aimed 
at motivating the universities to be more involved in the process of industrializing 
the LDCs, (see Figure 44).  
 

 

Figure 44. UNESCOs wish for tomorrow [9, p. 2] 
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Mattson and Wood write in their paper Nine Principles for Design for the Developing 
World that lately the interest for designing for the LDCs is growing among 
students and professionals [14]. To assist students to get more real life experience 
Intec had a system were the students were paired up with coaches from the 
industry. These coaches used their experience to help the students; they offered 
advice, participated in brainstorms, and helped the students in the right direction.  

More and more schools have dedicated courses aimed at designing for the less 
fortunate. One example is Stanford University who is offering a project-based 
course called Design for Extreme Affordability that is aimed at serving the poor. They 
state on their website “that careful attention to design can create innovative and 
extremely affordable solutions to the problems of the world's poor” [59].  

As schools across the world start to include all markets when setting up projects 
for their students an increasing number of designers and engineers will become 
more aware of the needs of all customers, rather than just those people that are 
immediately around them and for whom their needs and wants are most familiar.  

5.7 New approach to PD 

With the traditional approach to design, the designer is given a needs analysis and 
then the designer replaces the users’ requirements with his own perceptions of the 
needs. A prototype is not presented to the end user until the design team is 
satisfied that the prototype is fulfilling all the requirements that have been set, (see 
Figure 45 below) [2]. 
 

 

Figure 45. Traditional approach to design [2, p. 38] 

 

When talking about innovations in newly industrialized countries and in the 
LDCs, Kim and Kim point out that there is great benefit in using the knowledge 
found in the DCs as well as to say that PD can be actually more creative and 
original if the local situation is considered. They further state that research should 
be deductive, based on existing knowledge from the DCs, though also inductive—
in the case where the local situation is carefully observed, as different situations 
require different approaches for successful innovations [42].   
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In the book Design for the other 90%, the Bloemink writes that “the word design is 
defined and based on how an object or concept balances three attributes: 
aesthetics, function, and cost” [4, p. 5]. She explains that the ‘best’ designs are the 
most expensive ones and that they are aimed for a culture capable of indulging in 
their desires and not just only their needs. She then urges designers to become 
“societal entrepreneurs” so that instead they/we will design to alleviate the 
suffering of those that do not have the basic provisions [4]. That is, to design 
products that “are simple, cheap, easy to produce and distribute, and meet a direct 
need” [4, p. 12].   

In the book Design for the other 90%, Polak gives us three words to help in getting 
the right approach to affordable design: miniaturization, affordability, and 
infinitely expandable, (see Figure 46 below). He continues to say that to learn how 
to design affordable products for the LDCs, designers should start by trying “to 
come up with a serviceable ten-cent umbrella” [4, p. 20].  
 

 

Figure 46. The three steps to affordable design [4] 

 

What is needed is basically a new approach to PD that will take the needs of the 
LDCs as a base and then incorporate what is useful from the traditional methods 
and approaches.  

5.8 Affordability as a design driver 

By following the steps below, Paul Polak has found that the price of just about 
any expensive technology can be cut in half:  

 Analyze what the chosen technology does. 

 Start by setting specific targets for cost.  

 For the existing product, find the key cost contributors.  

 Find acceptable tradeoffs for each key cost contributor and design around 
them.  

 The key affordability tradeoffs for the poor are: capital for labor, and 
quality for affordability.  

 Changes needs to be based on field test experience.  

 When moving a technology to a new area, use field testing to adapt it [4]. 
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5.9 Discussion of Method 

The PDSA cycle was used when finding out the needs in the LDCs. First, needs 
where found and then both impediments to and alleviations of these needs where 
studied, and if the alleviations where viable they made it into the report, after 
which the process started over.  

After the needs and alleviations had been collected, different approaches to PD 
were studied to see what parts could be applied when developing for the LDCs. 
The information collected was then evaluated and added to the report. This was 
done by researching literature. The findings were also compared to the original 
ideas for the thesis, see Appendix A.  

A perfect scenario would have been to be on-site for an extended period of time, 
observing the very people in need and then trying different methods and processes 
of relevant PD and to include real life experiences and try-outs in the research. 
However, due to the limitation of proximity it was necessary to rely mostly on 
literature studies instead of on-site observations in the LDCs. 

5.10 Discussion of findings 

Success in the LDCs is only possible when the customer is at the center and the 
starting point of the PD process. If the process is not customer driven, the 
chances to produce the right product is diminished considerably. The key is to 
find the right product to be further associated with the simplest most cost-
effective design. This is true for both the markets in the DCs and in the LDCs. 
The customer with most insight must be found. When involving the leaders 
among users the most valuable insights will come forth, (see Figure 47) [60].  
 

 

Figure 47. Listen to the right customer [60, p. 113] 

 

If we think of poor people in the LDCs as customers instead of receivers of 
charity, the design process will change radically [4]. Then with affordability as the 
main objective, the PD can move on. One method to help finding the root cause 
of a problem/need instead of looking at the symptoms is the method called the 
seven R’s of innovation. Each of these seven approaches focuses on the end-user 
[60]. 

1. Rethink – Why? 

2. Reconfigure – What?  

3. Resequence – When?  
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4. Relocate – Where?  

5. Reduce – How much/How often?  

6. Reassign – Who?  

7. Retool – How?  
 

The seven R’s of innovations help challenge old ideas and assist in generating new 
ones [60].  Examples of questions to ask can be found in Appendix J. Chandra and 
Neelankavil state that the long term success of MNCs in the LDCs depends on 
innovative product offerings and not on small changes to existing products [45]. 
The first step is to decide who to serve, to pick a customer base or community. 
After that, a product must be defined together with the customer, (see Figure 48 
below).  
 

 

Figure 48. Initiation of ideas and simplified path to market 

 

Throughout all the stages, the end-user must be closely involved. The focus is on 
the customer benefits and not on product features. All questions and decisions 
should be from a customer’s point of view. The price of the product must be set 
at the beginning at a point where the end-user can afford it.  

This is in line with what Prahalad writes in The Fortune at the Bottom of the Pyramid 
where he introduces the innovation sandbox, (see Figure 49). The idea behind it is 
to embrace constraints. And once the boundaries are set, all innovations must fall 
inside of the sandbox. All elements of PD must then be challenged and examined 
without breaking the self-imposed constraints [3].  
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Figure 49. The innovation sandbox adapted from Prahalad [3] 

 

Could there be one model or theory of PD that could be universally used across 
both the established markets and in the LDCs? Can we achieve this by taking the 
steps that works from the current methods and combining them into a new 
model? Figure 48 presented a simplified process for PD. The process below, in 
Figure 50, is a customer centered approach inspired by the literature and methods 
studied. It incorporates the key points to consider when developing for the LDCs. 
 

 

Figure 50. Customer centered approach to PD in the LDCs 
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Steps to the approach above:  

1. Find need 

 Elementary  

o Light 

o Food 

o Shelter 

 Increased quality 

o Health 

o Time 

o Work 

o Education 

 Environmental 

o Sustainable use of natural resources 

o Pollution control 

2. Find product 

 Solution to real need 

3. Decide market 

 Focus on one market at a time 

4. Decide price point 

 Needs to be priced right for product to sell 

 Affordable design helps people out of poverty 

5. Business plan 

 No investments should be done without a clear vision  

6. Product design 

 Simplicity 

 Low cost 

 Design for self-repair instead of planning for maintenance 

 Reduce complexity 

 Reduce number of components  

7. Material/sourcing 

 Parts and material local to end-user 

 Reduce number of suppliers 
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8. Building and testing prototypes 

 Prototypes built local to end-users for testing purposes 

 Should be built with local materials and methods 

 Should be tested by the end-user 

9. Set up production 

 Use production methods tailored/suitable to local craftsmen 

 Production should be energy efficient 

 Start out “cottage-sized” when producing for the LDCs, makes it 
possible to scale up and duplicate to other markets across the LDCs 

 Local production simplifies distribution and minimizes the effects 
of any bad infrastructure 

10. Find similar markets and repeat 

 Adaptation for each local market should ideally be able to be 
minimized 
 

The customer must be involved in every step and the work team must be cross 
functional from start to finish with the mandate to carry out their job. The 
findings in chapter 5.3 together with Appendices E through J can be used when going 
through the steps to guide the process in making the best decisions and for 
keeping the focus on the customer in conjunction with an understanding of local 
resources. 

5.11 Conclusions 

Developing products for the LDCs is not for the fainthearted. While the success 
rate of new products in the established markets is 1 in 7, it is currently only 1 in 46 
in the developing countries [45]. But by learning to innovate on a shoestring, a 
company would not only excel in LDCs, they could also do well in the traditional 
markets with a much higher yield of their investment. Learning to innovate on a 
shoestring has always been a valuable skill but in the days ahead it may become a 
skill whose time has come as never before. 

Given current trends of upward pressures across the globe on staples and other 
essentials combined with a growing political focus on such things as “equality” 
and “sustainability,” segments of both the engineering and business communities 
would do well to make parallel and intertwined efforts involving both social 
welfare and ROI considerations. Such things as foreign aid and charitable 
investments have saved countless lives and provided great benefit but have failed 
miserably in making the necessary permanent and lasting changes required. If the 
vast numbers of humans living in the LDCs find their essential needs increasingly 
threatened the result is civil unrest and conditions open to dark forms of 
exploitation. The profit motive must also be hitched to the LDC wagon. 
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As outlined this thesis was advanced to highlight the need of developing products 
and services for the LDCs, and to look at current practices for PD as well as to 
combine these into one methodology for how to develop products needed in the 
LDCs. The second purpose was to see if there where tools for developing for the 
LDCs that also could be applied when designing for the established markets.  

The implications for accomplishing the above are considerable. The potential 
empowerment of the peoples throughout the LDC world, and its other 
counterpart [poor] populations in slightly more developed nations, can not only 
beneficially address the issues of equality and sustainability but also forestall 
potentially dangerous movements at home and abroad that threaten economic, 
political and cultural stability.  

Consequently, the research data was analyzed and the research questions were 
answered. The answers can be used in helping companies that are interested in 
developing products and services for the LDCs. In addition, these findings can 
also assist in maximizing developing products and services for the established 
markets by reducing time-to-market and other significant cost reductions. 

Below are answers to the research questions. In summary, there are great needs 
for PD aimed at the LDCs and success can only be achieved by focusing on the 
people in need. By doing so, there is a vast as well as meritorious opportunity. 
There is, in fact, a world crying out for this. For the long haul it is, of course, both 
possible and necessary to derive profit—probably not so much in the individual 
sale, but in the sheer number of replicatable sales.   

RQ1: How do we find out the needs in the LDCs? 
A friend of mine recently said “Don't listen to what you know, listen to what you 
don't know.” This rings true not only in our day-to-day interactions with the 
people closest to us, but more so when we are trying to learn from the people 
living in the LDCs. They know more about their struggles and challenges than we 
can ever imagine. As Nuese said in Building the right things right, “close contact with 
potential customers is essential, for they will probably be the source of many, if 
not most, of the product concepts” [38, p. 66].   

As shown in the research, one has to be on site, engaging with the customers to 
know the needs in the LDCs. This cannot be done remotely from an office in the 
DCs. Without this interaction, we would not and could not know their needs.  
 

RQ2: Is there a need for developing products and services explicitly for the 
LDCs? 
The focus in the DCs has been to add additional features to products to compete 
in the market space. An example of this is the cell phone of today. As the market 
thickens, more and more features are added. This is contrary to how things 
develop in the LDCs. The products for the LDCs are instead designed with as 
little extras as possible to make them cheaper without losing focus of the real need 
of the customers. For example, instead of having all the features of the phones in 
the DCs, the phone for the markets in the LDCs would instead have only the 
features they need and value; a simple robust phone with long battery life and with 
only the infrastructure necessary to support it. 



Discussion and conclusions 

56 

 

Products developed explicitly for the LDCs will always be needed since their 
needs are significantly different than those of the DCs.  We need to make what 
they need instead of making what we want. Finding the products needed in the 
LDCs and then producing them will allow an MNC to become a market leader 
and win the trust of the local customers.  
 

RQ3: Can the same tools and structures used in the DCs be applied in the 
LDCs? 
Many of the tools and structures used today are aimed at increasing the features 
and incrementally improve current products. This will not do when working in the 
LDCs. A product will have to be designed from the ground up with affordability 
in mind to succeed. Though there may be exceptions where a technology 
breakthrough is the answer, almost always new tools and structures are needed.  
 

RQ4: Is it possible to tailor a PD approach that is sensitive enough for the 
needs and requirements of the LDCs? 
By involving the customers in the LDCs and putting them in the center of the PD 
approach, the tailored process can be sensitive enough to find the needs and 
design a product that is socially or essentially relevant and will enhance the daily 
life of the people in the LDCs. It is more than possible as long as the customer is 
the main focus.  
 

RQ5: Are there specific tools used in the LDCs that would be helpful when 
designing for the DCs? 
Kim and Kim concluded their research by saying that their “findings suggest that 
different situations call for different approaches to make innovations successful” 
[42, p. 312]. Their research question related to whether the processes in the DCs 
could be used in the LDCs. By turning the question around and instead asking if 
the method used successfully in the LDCs can be used in the DCs, the answer is 
the opposite. By using a method where the customer is in the center, innovations 
can be developed successfully in both the LDCs and in the DCs.  

Paul Polak said that money is the only driving engine for designing cheap [4]. This 
is true in both the developed world and in the LDCs. As companies use the 
knowledge learned from working with the LDCs and apply it in their day to day 
processes for the DCs, an added backflow of profit will result.  

5.12 Suggestions for further research 

If the increased customer awareness achieved while developing products for the 
LDCs brings about cheaper products with shorter lead time, then this method 
would not only be profitable in the LDCs but would increase the profitability 
when working in the DCs as well.  
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Further research should be done to combine PD methods and fine-tune a model 
where the customer is in focus and where companies develop products faster and 
cheaper, bringing added value to both themselves and the customers regardless of 
where the customer is, in the DCs or in the LDCs.  

The method should then be tested and evaluated in pilot projects in both the 
LDCs and the DCs to arrive at a working method for both markets.    
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Appendix A – The original idea  

 

Figure A. The original idea behind the thesis 
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Appendix B – Benchmarking  

“Benchmarking is the search for best practices that will lead to superior performance” 
[36, p. 8]. This process is for measuring the methods, processes, procedures, products, 
and services of a company against other companies that stick out in the same category. It 
is a strategy for continuous process improvement [36]. To help the benchmarking, Table 
B below contains six steps to follow.  
 

Table B. Benchmarking study checklist [36, p. 9] 

Step Components of the Step 

Plan What is our process? 

How does our process work? 

How do we measure it? 

How well is our process performing today? 

Who are our customers? 

What products and services do we deliver to our customers? 

What do our customers expect or require of our products and services? 

What is our performance goal? 

How did we establish that goal? 

How does our products and service performance compare with our 

competitors? 

Search What companies perform this process better? 

Which company is the best at performing the process? 

What can we learn from the company? 

Whom should we contact to determine if they are willing to participate in our 

study? 

Observe What is their process? 

What is their performance goal? 

How well does their process perform over time and to multiple locations? 

What enables the performance of their process? 

What factors could inhibit the adaptation of their process into our company? 

Analyze What is the nature of the performance gap? 

What is the magnitude of the performance gap? 

What characteristics distinguish their process as superior? 

What activities within our process are candidates for change? 

Adapt How does the knowledge of their process enable us to improve our process? 

Should we redefine our performance measure or reset our performance goal 

based upon this benchmark? 

What activities within their process would need to be modified to adapt it 

into our business environment? 

Improve What have we learned during this benchmarking study that will allow us to 

improve upon the “superior” process? 

How can we implement these changes into our process? 
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Appendix C – Quality function deployment 

Quality function deployment (QFD) is another tool that can be used during PD. QFD 
illustrations in an easy way how to prioritize customer demands. Here, the voice of the 
customer and the voice of the designer/engineer is geared to integrate the wants of the 
customer with the existing know-how of the organization [54]. Magrab writes that this is 
a very powerful tool and with its help, the customer’s requirements are converted into 
product specifications. Part of this tool is the house of quality, a multidimensional figure 
showing the relationship between the customer requirements and the engineering 
characteristics of the product, (see Figure C below). It consists of twelve components to 
aid in the PD [36]. 

 

Figure C. The twelve components of the QFD house of quality [36, p. 96] 

Often companies use QFD when they are unsure of how the product will be received by 
potential customers. When properly done, QFD will increase the financial performance 
and result in increased customer satisfaction. One downfall with this method is that it 
requires a lot of data which can work as a deterrent for companies [33]. 
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Appendix D – IP2D2 activities 

 

 

Figure D. IP2D2 activities [36, p. 36]
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Appendix E – Finding solutions for poverty 

In the book Out of Poverty, Polak gives twelve practical steps that can be used to find 
solutions for poverty with the customer in focus [15]:  
 

1. Go where there is action.  

How can anyone have any realistic plans to help without talking to the people in 
need and without knowing the specific surroundings?  

2. Talk and listen to the actual people with problems.  

Far too many can talk to people, but how many are actually listening?   

3. Learn everything possible about the problem and its specifics.  

How can anyone learn what they need to know without knowing the specific 
circumstances of where the people in need live and work?  

4. Think and act big.  

By asking basic questions, your eyes will see the obvious. Then find a practical 
way of getting that innovation into the hands of the millions of people who needs 
it.  

5. Think like a child.  

Try to have the simple and direct curiosity of a child. IT will enable you to strip 
down problems to its basic elements.  

6. See and then do the obvious.  

We need the help from those we are to help to see the obvious.  

7. If something is already invented, do not do it again. 

If it already exist, scale it down, improve it, or make it cheaper.   

8. Make sure that the project has positive impact that can be measured and can be 
scaled up.  

If the project is successful, it needs to be scaled up and brought to more people in 
need. The groundwork has already been done.  

9. Set cost and price targets before designing.  

If the product or service is too expensive, it is not going to impact anyone.  

10. Set a three year plan and follow it.  

11. Have continued interactions with the customer and learn from it.  

By having an ongoing interactions with the customers, changes can happen early 
in the development process that can save the project.  

12. Do not be distracted by others, stay positive.  

It can take a long time and lots of effort. A good entrepreneur is persistent. 
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Appendix F – BoP business principles 

Operating Guidelines 

 Suspend Disbelief – be willing to admit ignorance 

 Put the Last First – seek out the voices seldom heard 

 Show Respect and Humility – all parties have something important to contribute 

 Accept and Respect Divergent Views – there is no one best way 

 Recognize the Positive – people that live on $1 per day must be doing something right 

 Co-Develop Solutions – creating a new business takes mutual learning by all partners 

 Create Mutual Value – all parties must benefit in terms important to them 

 Start Small – begin with small pilot tests and scale out in modular fashion 

 Be Patient – it takes time to grow the ecosystem and win trust before the business takes off 

 Embrace Ambiguity – the greatest opportunities often arise from unplanned events and 

circumstances 

 
Code of Conduct 

 Design businesses that increase earning power, remove constraints, and build 

potential in the BoP 

 Ensure that wealth generated by the business is shared equitably with the local 

community 

 Use only the most appropriate – and sustainable – technologies 

 Promote the development of affected communities as broadly as possibly in ways 

defined by the local people themselves 

 Track the “triple bottom line” impacts associated with the entire BoP business 

system 

 Monitor and address any unintended negative impacts associated with the 

business model 

 Share best practices with local partners to the extent possible 

 Report transparently and involve key stakeholders in an on-going dialogue 

 Commit to increase community value regardless of the business outcome  

 
 
 
Operating guidelines and code of conduct quoted from The Base of the Pyramid Protocol: 
Toward Next Generation BoP Strategy, 2nd ed [61, p. 48]. 
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Reverse innovation blueprint [41, pp. 71-72]  

Strategy 

1. To capture growth in emerging markets, you must innovate, not simply export.  

2. Leverage opportunities to move emerging –market innovations to other parts of 
the world: to other poor countries, to marginalized markets in rich countries, and, 
eventually, to mainstream markets in rich countries.  

3. Keep so-called emerging giants on your radar screen. These small but rapidly 
growing companies, headquartered in the developing world, have global 
aspirations that could one day threaten your own.  
 

Global Organization 

4. Move people, power, and money to where the growth is—the developing world.  

5. Create a reverse innovation mind-set throughout the corporation. Put the 
spotlight on emerging markets through the use of expatriate assignments, 
immersion experiences, corporate events that are held in emerging markets, 
creative board appointments, and highly visible CEO actions.  

6. Create separate business scorecards for developing nations with full P&L 
responsibility and an emphasis on growth metrics. 
 

Project Organization 

7. Commission local growth teams (LGTs) with full business capabilities for each 
reverse innovation opportunity. LGTs should act like brand-new companies.  

 They must conduct clean-slate needs assessments.  

 They must develop clean-slate solutions.  

 They must practice clean-slate organizational design. 

8. Enable LGTs to leverage your company’s global resource base through carefully 
managed partnerships.  

9. Manage reverse innovation initiatives as disciplined experiments, with a focus on 
resolving critical unknowns quickly and inexpensively.  
 

Bringing Reverse Innovators to Life [41, p. 103] 

1. Situate innovators in emerging markets, and empower these innovators to take 

initiative to solve local customer problems.  

2. Enable local innovators to draw on other local resources—both inside and outside 

the company.  

3. Multiply the capabilities of local innovators by connecting them to the wealth of 

resources in the global enterprise.
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Recipe for Reverse Innovation [41, p. 170] 

Shift power and money to emerging markets.  

1. Innovate locally using global capabilities.  

2. Strike the right balance between local autonomy and global authority.  

3. Take local innovations across geographies.  

4. Establish systems and processes to enable items 1 through 3. 

 

Local Roots, Global Resources 

 
 
 
Reverse innovation for the LDCs quoted from Reverse innovation: create far from home, win 
everywhere [41, pp. 71-72, 103, and 170].  
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Appendix H – 12 principles of innovation for 

BoP markets 

Prahalad identifies 12 principles that constitutes the building blocks of philosophical 
innovations for BoP markets in his book The Fortune at the Bottom of the Pyramid:  

1. The focus needs to be on price performance for products and services.  

2. Innovations requires new hybrid solutions.  

3. Solutions must be scalable and transportable across cultures, countries, and 
languages. They must designed to easily adapt in different BoP markets.  

4. For every Innovation, a focus must be on conserving resources.  

5. There must be a deep understanding of functionality and not just form when 
developing products for the BoP markets.  

6. There is an equal importance to process innovations as for product innovations.  

7. The work needs to be deskilled for it to work in most BoP markets.  

8. It is very important to educate the customers on how to use the product.  

9. The products that are to be developed must function in hostile environments.  

10. It is important to research the interface of the product since the language, culture, 
level of education etc. will be different in different regions of the BoP market.  

11. Methods to access the poor at low cost is vital, otherwise the consumer will not 
get the new innovations.  

12. Products must be developed to allow for new features to be incorporated [3]. 
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Appendix I – 9 principles for effective design for 

the LDCs 

9 principles for effective design for the LDCs derived from engineering literature:  

1. Co-design with people from the specific developing world context encourages 
designer empathy, promotes user ownership, and empowers resource-poor 
individuals. 

2. Testing the product in the actual setting is an essential part of design for the 
developing world, not merely a final step. 

3. Importing technology without adapting it to the specific developing world context 
is ineffective and unsustainable. 

4. Both individuals in urban and rural contexts can benefit from poverty alleviation 
efforts. 

5. Women and children are more affected by poverty alleviation efforts than men. 

6. Project management techniques that are adapted to the specific developing world 
context enable a more effective and efficient design process. 

7. Products for the developing world have greater impact when contextualized, 
developed, and implemented by interdisciplinary teams. 

8. Cooperation with governments and local influencers contextualizes and enables 
poverty alleviation plans. 

9. There are existing distribution strategies that can be used to successfully introduce 
products into developing world markets. 

 

 

 

Taken from Nine Principles for Design for the Developing World as Derived From the Engineering 
Literature by Mattson and Wood [14, p. 121403-2] 
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Appendix J – Applying the seven R’s 

Table J will assist in the decision for when to apply some or all of the seven R’s.  
 

Table J. Applying the seven R's [60, pp. 274-278] 

Questions for each R effort Apply when…  

1. RETHINK ALWAYS! 

2. RECONFIGURE  

How can this activity be eliminated?  They are low-value or waste activities. 

 Processes have a low-value density. 

 Value received from activity is minimal 
(e.g., shared services) 

How can common activities be 
consolidated? 

 Common activities are performed in 
multiple locations. 

 Common activities are performed 
inconsistently. 

 There are economies of scale (e.g., shared 
services) 

How can reconciliation be reduced 
by putting quality at the source?  

 A lot of time is spent reconciling 
paperwork and correcting errors. 

 There is little accountability for errors. 

How can information sharing with 
suppliers and customers improve 
the process? 

 Demand is uncertain or unpredictable. 

 Stock-outs are frequent. 

 Inventories are excessive. 

How can intermediaries and non-
value-added work be eliminated? 

 Intermediaries add no value and just relay 
goods or services. 

How can best practices from other 
industries be borrowed and 
improved upon? 

 

 

 

 You are always looking for new ideas (i.e., 
always). 
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3. RESEQUENCE  

How can predicting increase 
efficiency? 

 Accurate information on customer 
demand is available early. 

 Forecasting models have proved reliable. 

 Time compression is more critical than 
accuracy or inventory costs. 

 Product or service variations are relatively 
low. 

How can postponement increase 
flexibility? 

 Customers want customized products or 
services. 

 Inventory carrying costs are to high. 

 Forecasting models have proven 
inaccurate. 

How can parallelism reduce time?  There are limited timing dependencies 
between activities. 

 Time compression is critical. 

 Rework is necessary due to late error 
detection. 

How can the number of inter-
connections and dependencies be 
minimized? 

 Where there are bottlenecks, large queues, 
or frequent hand-offs. 

4. RELOCATE  

How can the activity be moved 
closer to the customer or supplier to 
improve effectiveness?  

 Distance from the customer or supplier 
has introduced delay, miscommunication, 
or error. 

 Customer convenience is critical. 

 Customer volume is large enough and 
transportation lead times or costs are 
high. 

How can the activity be moved 
closer to related activities to 
improve communication? 

 

 Activities require a high level of team-
work or collaboration. 

 Rework and errors are hard to trace back 
to the source. 
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How can we decrease cycle time by 
reducing travel time and distance? 

 Travel is a significant proportion of the 
process. 

 Goods are shipped multiple times (from 
plant to warehouse to customer). 

How can geographically virtual 
organizations be created? 

 Resources are geographically dispersed, 
but don’t need to be physically nearby to 
produce an outcome. 

 Groupware technologies can be leveraged 
effectively. 

 Costs of doing business may be lower in a 
different geographical area (e.g., moving 
call centers to remote areas). 

5. REDUCE  

How can the frequency of the 
activity be reduced or increased? 

 An activity is non-value-added but 
necessary. 

 There is low variation in the process or 
product. 

 There are high variability and low setup 
costs and times (e.g., small lot sizes). 

How would more information 
enable greater effectiveness?  

 Greater accuracy is needed. 

 Greater segmentation would yield greater 
marketing effectiveness. 

How would less information or 
fewer controls simplify and improve 
efficiency? 

 A high proportion of costs goes to data 
collection or controls. 

 The value received from information or 
controls is minimal. 

 Absolute accuracy is not necessary. 

How can critical resources be used 
more effectively? 

 Utilization of key resources is low. 

 Critical resources are performing non-
value-added or waste work. 
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6. REASSIGN 

How can existing activities and 
decisions be moved to a different 
organization? 

 Another organization has skills or 
resources you lack. 

 You want different branding. 

 It is too difficult to chance the previous 
operating model or culture. 

How can the activity be outsourced?  You don’t perform the activity at world-
class levels. 

 The activity is neither a core competency, 
nor is it critical. 

 Another organization performs this 
activity at world-class levels. 

 You have limited resources and want to 
focus on core competencies.  

How can the customer perform this 
activity? 

 Customers want to be empowered to help 
themselves (self-serve). 

 Certain customer segments are not 
profitable. 

 Costs need to be reduced. 

How can the organization perform 
an activity that the customer is 
already performing? 

 The customer wants more value and/or 
convenience. 

 The organization wants to get closer to 
the customer. 

How can cross-training integrate 
and compress tasks? 

 Multiple tasks are needed to produce an 
outcome.  

 Processes are not complex enough to 
justify a specialist. 

 Only 20 percent of cases or less require 
special expertise. 

How can suppliers or partners 
perform this activity? 

 The supplier or partner has skills, assets, 
or economies of scale that you lack. 

 The activity is not a core competency. 

 The activity is in an area of the business 
that may change rapidly in the future; and 
you need added flexibility. 
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7. RETOOL  

How can technology transform the 
process? 

 You want to make time, location, or 
performer irrelevant. 

How can the activity be automated?  The current process is paper-based or 
manual and cannot be eliminated. 

 The activity suffers from errors, 
inconsistency, or reconciliation problems. 

 Greater transaction volumes are needed. 

How can assets or competencies be 
leveraged to create competitive 
advantage? 

 You have world-class competencies. 

 Growth potential in the existing business 
looks bleak. 

How can up-skilling, down-skilling, 
or multi-skilling improve the 
process? 

 Customer satisfaction is low (up-skilling). 

 Multiple specialists are needed to produce 
an outcome (multi-skilling). 

 Technology can create knowledge workers 
(down-skilling). 

 


