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Abstract: Design-driven innovation is claimed to have most impact when being carried out in early phases of the
product- and service development process. Yet, designers struggle getting valuable contributions from users when
developing an innovative product or service, or approaching alternative markets. This is partly due to the fact that
user needs are difficult to validate before the product/service is launched. Minimum Viable Products (MVPs) ad-
dress this problem. MVPs is a technique of the Lean Start-up concept, that helps design teams to establish a practice
of connected leaning and development and it may lead to new opportunities for high-value user research. The MVPs
process comprises proactive and customer-centric steps that utilize research for product and service innovation.
MVPs are useful to test both vulnerable hypotheses on venture models, on the utility of a product before making ef-
forts to improve its usability and desirability, and on promotion strategies. In the following article the value of the
MVP concept for the product development process is analysed. We examine how MVPs can be integrated in the de-
sign process and sketch an example how the technique can be employed for accelerating the development of an off-
grid energy solution in rural areas in Nepal. Conclusively, advantages and pitfalls of the MVPs for innovative prod-
uct development are discussed. One value for the design team and the stakeholders is for example that with MVPs
the product development does not end in a final delivery — the real learning starts when the product is launched.
Further, MVVPs emphasize the importance of testing different prototypes, which is an interesting onset for future re-

search on collaborative knowledge generation and co-operative decision-making between stakeholders.
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1. Introduction

How far users can contribute to the initial phase of a
new technology is heftily debated in design research
and some authors criticize the importance of user ex-
perience for developing a new technology solution al-
together (Verganti, 2011, Norman 1998). The onset for
this debate is the fact that even if the product may be
well developed though iterations of user/customer re-
search, prototyping, and usability testing etc. at launch,
the risk remains that customers will not find it valuable
enough buying and using it.

Realizing that the biggest risk for a start-up lies in un-
certainties about the product/market fit, Ries introduces
Lean Start-up as an approach that seeks to reduce this
risk (Ries 2008). Ries defines a start-up as “a human
institution designed to create new products and ser-
vices under conditions of extreme uncertainty” (Ries
2011, 17). Conditions are uncertain because who the
customer is and what the customer might find valuable
is yet (heuristically) unknown. Thus Lean Start-up pro-
poses learning as the essential unit of progress for start-
ups. Any effort that does not contribute to learning
about what provides value for customers is considered
wasteful.

The Lean Start-up approach builds upon Blank’s con-
cept of Customer Development, where a start-up con-

36

tinuously is searching for a venture/business model that
works instead of executing on a business plan (Blank,
2013). Customer Development originates from the re-
alization that the greatest risk for a start-up lies “not in
the development of the new product but in the devel-
opment of customers and markets” (Blank, 2007, 5).
Ries developed the methodology further and the Lean
Start-up approach has grown popular lately. Lean Start-
up introduces the technique of Minimum Viable Prod-
ucts (MVPs) iterations to accelerate learning about the
product/market-fit. MVPs match well with the design
methodology, since both develop solutions iteratively
in close contact with users/customers' . However, for
MVPs customer response is the driving force of itera-
tion cycles instead of being just a part of them. This
implies that launch to customers has to be included in
iteration cycles.

This article is based on a document and literature re-
view on energy solutions design, user feedback and
MVPs methodology. Sources are reports, articles and
web-sites and blog posts. After describing the MVPs
technique and examining how MVPs influence the
product development and design process in section
two, we will sketch an example of possible MVP use in
the design of an off-grid energy solution — the im-
proved cooking stove (ICS) in section three. We sug-
gest that MVPs can not only be used for introducing
completely new solutions and approaching alternative



markets, but also to prevent long delays in designing
optimized products for specific users. Conclusively, in
section four, advantages and pitfalls of the MVPs for
innovative product development are discussed and fur-
ther research topics are indicated.

2. MVPs in the Design process

2.1 The Design Process

The standard design process can be drawn as a dou-
ble-diamond model of divergence and convergence
stages (Design council 2013) as illustrated in Figure 1
(Hunter 2014). These stages can be related to the itera-
tive design steps of observation, ideation, prototyping,
and testing as well (Norman, 2013).

Deliver
Prototyping,

Figure 1: Double-Diamond, Diverge-Converge Model
(Hunter 2014)

In the Discover stage (divergent) perspectives are kept
wide in order to gain understanding and insights on
user needs, opportunities and the context of the project.
It states that a problem or opportunity exists and that a
product or service development or iteration is neces-
sary. In the Define stage (convergent) ideas are trans-
lated into problems to be solved and solutions are initi-
ated and prototyped. Further, the design team has to
comprehend the context of the problem in terms of cul-
tural, economic and social issues, as well as to gain un-
derstanding of what is feasible within the capabilities
of the organization providing a solution.

The goal of this stage is to “refine the scope of the pro-
ject, and to home in on which solutions can have im-
pact, which product or service pushes the business and
design in the right direction” (Design Council 2013).
The stage concludes with a design brief — a clear defi-
nition of the problem and a plan for how to address it.

In the Develop stage (divergent) different prototypes
are iteratively refined and improved, which mitigates
the risk of implementing a product with severe techni-
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cal, utility or user experience errors. The conclusion of
this stage is the specification for the product.

The Deliver stage is characterized by a final implemen-
tation of the solution and testing before launch. Many
companies have routines for evaluating the success of
the launched product or service, with the common aim
to gain internal learning for future projects as well as to
help gain buy in for other design projects (Design
Council, 2013).

One disadvantage of the double-diamond model is that
the design process is seen as seemingly linear which
results in that no active strategy to iterate the solution
once it is launched is proposed. If findings of the Dis-
cover and Define stage result in a product brief and it-
erations circulate around how well the solutions re-
spond to this brief, the value of these iterations depends
on how well the brief actually addresses market needs
in the first place. Combined with the fact that designers
struggle getting valuable contributions from consum-
ers, when developing new solutions, one can argue
that, related to the degree of innovation, a single run of
the double diamond process may risk considerable
failure at launch of new products and services, as illus-
trated in Figure 2.

Inventory of unvalidated
assumptions on the
product-market-fit Briaf

Launch

Risk of development
being wasteful

Degree of
\ nnovation

Discover Define Develop Deliver Investment

Figure 2: Roed’s Analysis of accumulated Risk (2013)

In the Define stage assumptions increase related to the
degree of innovation or alteration of the product, the
value of the investments spent in the Develop and De-
liver stage is based upon how well the assumptions in
the brief de facto address customer/market needs.

If the degree of innovation and the uncertainty in the
Define stage is high, iterations in the Develop stage be-
come relatively irrelevant since the product might fail
anyway. MVPs? applied in product design development
might mitigate the risk of not answering to market
needs at product launch.

2.2 Minimum Viable Products

Ries (2008) introduces the process of iterating with
help of the Minimum Viable Products (MVPs) tech-
nique as part of the Lean Startup concept. An MVP is
defined as “...version of a new product which allows a
team to collect the maximum amount of validated

37



learning about customers with the least effort” (Ries,
2009). Validated learning is explained as “...the pro-
cess of demonstrating empirically that a team has dis-
covered valuable truths about a startup’s present and
future business prospects” (Ries, 2011, 46). The MVP
process is concerned with learning about what provides
value for which customers, and how product features
correspond with these values (Laugero, 2012).

An MVP is a product made with the minimum set of
features with the goal to start learning about the prod-
uct — market fit. It is meant as a tool to test and reduce
uncertainty about whether the envisioned product will
have customers/users® or not. An MVP in itself does
not necessarily imply a market launch, but the process
aims at early market launch since many uncertainties
lie in the hypotheses about how the product will be ac-
cepted after launch. MVPs are designed to accomplish
the feedback loop of the Learn—Build—Measure—
(Learn) cycle as quickly as possible (Figure 3). This
iterativity resonates well with the design process how-
ever MVPs expand it by including a launch to custom-

ers in the iterations.
’ @
\d

Figure 3: MVP Cycle, Ries 2008

Learn: This process starts with assumptions on how to
create a sustainable venture model* for a product. Ex-
plorative research and consumer contact is crucial here.
Early contact with customers does not seek definitive
answers, but indicates what assumptions require the
most urgent testing: “The first step in this process is to
confirm that your leap of faith assumptions are based
on reality, that the customer has a significant problem
worth solving” (Ries, 2011, chapter 5, section 7). Hy-
potheses are established comprising for example who
the customers/users will be, what they will find valua-
ble, and how they will define quality. Further, hypothe-
ses can address organizational, social and legal aspects.
Iterating on this process can help building a feedback
loop for the development team. The hypotheses are
then prioritized by their amount of validated learning
possibilities about the product/market fit. For a start-
up, the riskiest elements are the parts on which every-
thing depends: leap of faith assumptions (i.e. weakly
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justified hypotheses) which are in the core of the ven-
ture model are to be tested first (Ries, 2011).The learn-
ing process provides ideas on how to design MVP pro-
totypes.

Build: The MVPs are meant to prove or disprove hy-
potheses with the least amount of development effort.
An MVP prototype is not necessarily a materialization
of what a designer or a team believes to be the optimal
product features and functions feasible at the time, or a
product stripped of as many features as possible. It is
rather a sample on a utility basis that functions as me-
dium for communication on how to reduce uncertain-
ties. In this phase the product is still incomplete, hy-
potheses are not validated, and the venture plan is not
tested.

Measure: Hypotheses are tested by applying quantita-
tive and qualitative methods such as empirical data col-
lection or interviews (Ries, 2011, Lavlie et al., 2013).
The hypotheses have to be formulated that results can
give clear guidance for the next steps. The results
should also reply to whether the hypotheses are rele-
vant for the venture plan or not.

Continuous learning: The process of iterating on
MVPs provides the basis for continuous learning about
a product. The first hurdle is to get MVPs to the users.
MVPs can target e.g. early adopters, i.e.”... customers
who feel the need for the product most acutely” (Ries,
2011, chapter 4, section 5) or competent users, who
have a specific know-how related to the product. These
user groups are typically more willing to spend time
exploring a prototype, provide feedback and supple-
ment with visions and requirements, and they are
equally valuable for behavior studies and testing (Ries,
2011). Hence one strategy is to launch MVPs as pilot
studies. It may take a considerable amount of effort to
stage pilot studies; however, this activity in itself can
contribute to valuable learning. Further, once a contact
with these groups is established, the threshold for fur-
ther participation is lower, which may lead to more
time for gathering insights and less time to spend on
project management and organization. Pilot studies
may also lead to lasting connections with users over
time. Overall, the MVPs imply a proactive relation to
users by iterating on prototypes. Even if the first goal
of MVPs is to validate hypotheses for a venture plan,
its proactive user involvement approach might have ef-
fects for other domains of user research. Kolko and
Tran (2013) mention e.g. increased empathy and the
ability to continue insights beyond an initial research
phase as advantages of ongoing partnering with stake-
holders in the design process. These assumptions have
to be tested in a pilot project. The following section is
built on a hypothesis how an MVP approach can be
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applied for an off-grid energy solution in rural areas in
Nepal.

3. MVPs for renewable energy solutions

3.1 The context

About 60% of the households in Nepal do not have ac-
cess to electricity. 64% of the households use firewood
for cooking and most of it is collected from communi-
ty- and government forests. The extensive dependence
on forest in rural areas is not only causing deforestation
and environmental degradation — it also has adverse ef-
fect for health- and living conditions of rural people,
especially for women and children. Women do not on-
ly perform twice as much work for subsistence as men,
and work up to sixteen hours a day, almost five hours
of this time go for collecting wood (Gurung, 1999,
Mahat, 2011). Saving time and resources and protect-
ing health, the improved cooking stove (ICS) was in-
troduced in Nepal in the early 1950s with the Indian
Hyderabad model. The mud brick ICS got its standard
version design in 1999 (Figure 4).

Figure 4: ICS standard version

From its initiation in 1999 to 2005 the National ICS
Program has disseminated about 125 000 ICS, serving
the same number of households in 33 mid-hill districts.
The combined effort of national ICS Program and other
organizations led to a dissemination of 200 000 ICS in
the country by the end of June 2005. According to Vaz
(2007/2008) the national ICS programme in Nepal was
driven by Central Government policy, and funded pri-
marily by the Danish International Development Agen-
cy (DANIDA). ICS construction in specific villages is
conducted by local technicians (‘promoters’) operating
as entrepreneurs. Non-governmental organizations
(NGOs), community-based organizations (CBOs), lo-
cal governments and other private groups are also in-
volved, mainly in the training of local technicians.

3.2 The process

ICS comprise a simple technology however the under-
standing of simplicity between the designers and the

Proceedings of IOE Graduate Conference, 2014

end users did obviously not always overlap, which
might be one reason that it took more than 30 years to
develop a standard version. Another reason is perhaps
that focusing only on an end product and its technology
combined with conventional business plan was prob-
lematic. The first ICS products ran into difficulties in
terms of user acceptance. ICS maintenance was diffi-
cult and the advantages of the new solution were not
convincing to them. Promoters’ demonstrations were
often only focusing on why the new technology was
better than the old one, which did not make prospective
customers to spend money on it. Today a variety of
ICS models for different geographic and cultural set-
tings exist and overviews of use domains as well as ad-
vantages and disadvantages of different products are
provided for those who can read. Further business
plans have been improved in terms of entrepreneurship
development and investment by establishing a business
development fund (Practical Action 2013).

Applying the process of MVPs for ICS starts with a
learning phase, where hypotheses on venture, product
design and promotion/launch are developed. Hypothe-
ses on venture may include questions such as: Where
to buy ICS, who would/ should buy them, who would/
should sell them, under which conditions, and which
conditions can encourage or hinder their use. If e.g.
aiming at equal ICS distribution among village house-
holds, one could develop a social entrepreneurship
model (Keitsch et. al 2013). This is based on the as-
sumption that if ICS promoters are private entrepre-
neurs, who are merely profit oriented, ‘rich’ house-
holds are rather addressed than poor ones and rich vil-
lages before poor ones. Introducing the product to all
residents should thus enclose social (and/or administra-
tive) benefits for the promoters as well.

Relating to the product design one can assume that the
ICS customer group would rather but a cheap product
with functions they need, than an expensive elaborated
one (Eyring et.al 2011). Thinking of launching, a pro-
motion campaign could highlight the additional health
and energy benefits of the ICS for a comparatively
small price difference. Additionally, it could be more
important to address the local knowledge and mainte-
nance capability/support of/for potential users than to
emphasize the technological features of the product.

In the building phase, a pilot project can be started de-
signing and launching a prototype that has the utility of
a conventional fireplace. Starting hypotheses for the
product could be that users would accept a product that
is smoke free, safe, and easy to maintain.

In the measuring and continuous learning phase the
female cooks, as early adopters and/or competent end-
users, would be included methodologically. Methods to
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assess the hypotheses would be for example testing of
ICS usability, user observation and protocol analysis,
further the women would contribute with their
knowledge and expertise to confirm or refute hypothe-
ses above.

The continued learning phase comprises iterations of
the prototype, based on new hypotheses developed
with help of users’ feedback e.g. variations of materi-
als, functions, purposes etc. and would culminate in a
new prototype launch that could be handed over to us-
ers for a longer period of time. Developing the new
prototype also requires a profounder understanding of
the context, including further fieldwork and collabora-
tion with stakeholders. A level two ‘cultural’ prototype
(Verganti 2009) could e.g. highlight additional product
attributes that refer to aesthetic features and/or cultural
and social practices and may stimulate a broader spec-
trum of users to provide feedback. The prototype two
will also contribute to revise venture- and launch hy-
potheses.

3.3 Possible effects

The MVPs are first and foremost seen as a deliverance,
which prevents that invalidated hypotheses pile up in
first stage of the design process and are realized, such
as using a costly ceramic insert in the ICS in 1982. °
Employing MVPs the Develop and Deliver stage in the
design process should thus be as short as possible (Fig-
ure 4). This may lead to less iteration in the Develop
stage.

Inventory of unvalidated
assumptions on the
product-market-fit

Risk of
development
being wasteful

Risk of
development
being wasteful

Discover Define Develop Deliver Discover Define Develop Deliver Discover Investment

Figure 5: Roed’s Analysis of accumulated risk launch

For ICS, it seems reasonable to ideate and prioritize
MVPs on at least two levels.

Level one prototyping aims at the short-term design of
the utility of the functional object that is launched in a
pilot study. Utility is the core of any user experience,
and replies to questions such as: What should the prod-
uct do? What is the product’s reason of existence?
Does the product do what users need? Researching util-
ity for ICS implies e.g. looking for smoke reduction,
safety, energy-saving and easy maintenance.
Level one prototyping addresses early adopters and/or
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competent end-users and does not need to meet every
possible user demand.

The other level of prototyping is for imagining and
testing a long term vision and improving venture,
launch and promotion. The visionary prototypes —
which may correspond to what Verganti (2009) calls
‘cultural prototypes®, do not necessarily address early
adopters. These cultural prototypes can among others
be used for visualization in workshops and stakeholder
meetings and they have the character of boundary ob-
jects (Keitsch et al. 2013) rather than being utility-
testable products. The two level MVPs might be highly
relevant for off-grid energy products in rural areas in
Nepal, where the expectations- and knowledge gaps
between different local and other stakeholders are deep
and communication between designers, planners and
end-users about goals and how to reach them rather
challenging.

4. Discussion

This article has studied implications of applying the
Lean Startup technique of Minimum Viable Products
in the conjectural design process for an off-grid energy
solution in rural Nepal. MVPs are useful to simplify
ideas by displaying their core components, build and
test those, and then iterate on the learning process. We
argue that conventional design processes often lack
these steps, which involves a considerable risk of fail-
ure when launching new, unfamiliar or alternative
products and services. In terms of project organization
and implementation, Minimum Viable Products divide
development into smaller parts to validate the core im-
plications before making development efforts on uncer-
tain elements. This demands several loops early in the
design process, but it may lead to less iteration in the
late stages. In shortening the fail and retry phases of
product and service launch, MVPs are an interesting
technique for future research and development e.g. for
developing alternative energy products.

The literature on MVPs shows a significant lack in dis-
cussing their use only for business purposes and it also
is widely lacking considerations of the system dynam-
ics (e.g. changes of social and cultural practices). Ap-
plying MV/Ps in design practice the first lack can partly
be met by emphasizing and varying between level one
and level two of prototyping in different design stages,
depending on time and personnel resources. Further,
the MVPs discussions are very lead-user oriented, and
will thus not necessarily meet the demands of less-
resourceful community members (the ‘anti-users’,
Cooper, 1998). In a development project, product de-
velopment is however not necessarily connected with a
product’s commercial success or failure but as well
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with its availability, accessibility, affordability and ac-
countability for the user.

In its current state and for the purpose of renewable en-
ergy solutions in rural Nepal, MVPs seem a reasonable
tool to initiate pilot projects and commence valuable
user contacts. One could also consider MVPs as appro-
priate technique for settings where alternatives (grid-
supplied electricity) are (still) unavailable and new (al-
ternative energy) markets appear (Eyring et al 2011).
MVPs are then relevant not only for designing products
and services but likewise for developing new venture
and promotion models. However, more studies are
needed to evaluate if MVPs should be methodological-
ly integrated in e.g. Design for Development, which
has the aim to provide long-term, socially and envi-
ronmentally appropriate and practical solutions to the
expressed needs of local communities.
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Notes

‘Customer’ and ‘user’ are used alike in this paper.

This count also for services, however, the technique is not
much tested in the service branch and we use Minimum Vi-
able Products as terminus technicus.

MVPs are not only interesting for the commercial market
but also for organizations, who provide services and prod-
ucts. They can be user instead of customer focused and de-
coupled from economic benefit. A success factor for re-
newable energy solutions in Nepal can be for example that
the product is accepted by the end-user.

A ‘business’ model in a commercial sense.

Besides increasing the price of the stove, the inserts often
broke during long and complicated transportation in hill ar-
eas and were difficult to replace.

Cultural prototypes interpret socio-cultural meanings in
representative models. The prototype may also contribute
to develop a radically new meaning and the end product of-
ten implies a deep change in socio-cultural practices such
as the Wii game console, the Swatch watch, the 3Doodler,
etc.

Project teams often struggle to integrate different agendas
and needs in a solution. Objects in the widest sense are a
common topic of interest for them. The boundary object
(BO) concept emphasizes that exploring objects in a team
may facilitate communication. BOs are for example proto-
types, models, standardized forms etc. The advantage of
BOs as communication facilitators is their ability to repre-
sent specific constraints of one area of expertise (e.g. engi-
neering or architecture), while their use allows developing
and maintaining coherence across intersecting areas.
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