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ABSTRACT This paper brings a sharp focus on how cultural differences were encountered and
negotiated, and ultimately impacted the collaboration between two design teams, one in a
social enterprise in Myanmar and the other in a university in South Korea. The collaboration
involved the design of a precision farming device called the soil sensor, which enables farmers
to measure soil qualities such as moisture, nutrient content, acidity, and temperature more
accurately, thereby allowing them to irrigate and apply inputs more efficiently and increase
productivity. Precision farming technologies including soil sensors are expected in each
country to contribute to improving sustainability of agricultural practices by growing more
food using fewer resources and reducing production costs. They also have the potential to
create social impacts to alleviate poverty. Soil sensing is a relatively new technology in both
Myanmar and South Korea, and the background of its introduction and anticipated effects are
as different as the socioeconomic and technological differences between the two countries.

When designers and engineers from the two countries embarked on developing new soil
sensors and related services from a distance, these gaps magnified. An acute example is how
soil sensors were approached as a social innovation by the team in Myanmar and as a

technological innovation in South Korea. This indicated differences in practices, mindsets,
knowledge, value systems, design approaches to innovation, expected social impact, and
outcomes for all stakeholders involved. Concluding that an embrace of such differences should
be the condition of future collaborations of this type, the paper discusses how these
differences contoured the experience of the design teams collaborating for social innovation
across culture.

KEY WORDS: design, social innovation, culture, precision farming, soil sensors, distant
collaboration
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Introduction
What is social innovation, and how is it distinguished from other types of innovations (e.g.
technical innovation)? We begin with this basic question because we believe that clarification
is useful to avoid misunderstandings which occur when social innovation is conflated with
technical innovation, as we shall reveal through this case study. Social innovation has several
general definitions: ideas that work in meeting social goals (Mulgan 2007), the process of
developing and deploying effective solutions to social and environmental issues in support of
social progress (Center for Social Innovation 2017), or the production of new products and
services that fulfill the needs of society and build new social relationships (Baek et al. 2015;
Manzini 2015). Some argue that ‘social’ cannot be a criterion for innovations, unlike ‘economic’
or ‘technological,’ because any innovation is likely to involve a social dimension such as
interaction or communication, and have social outcomes and impacts (Degelsegger and
Kesselring 2012). On the other hand, others claim that social innovation is more than a mere
“side effect and result of technical innovation” (Howaldt and Schwarz 2010, 8). It is rather
“explicitly oriented towards socially esteemed goals” such as the forming of social relationships
(Gillwald, cited in Howaldt and Swarz 2010, 25).
According to the latter view, what makes an innovation social is its intent and impact:
its intent is geared towards and its impact leads to creating social value. It is then possible
that a social innovation in one culture may be considered differently in another culture, as
intentions and impacts are culture-specific. As an example, we discuss this difference in this
paper through the introduction of precision farming, which in Myanmar can be seen as a
social innovation because of its potential to alleviate poverty of smallholder farmers; the same
approach is considered a technological innovation in more developed societies like South
Korea. Precision farming devices in Myanmar can be used to access necessary data for effective
decision-making, addressing the consequences of poor education among many farmers.
However, the same precision devices have less direct impact on alleviating poverty in South
Korea where farmers generally have access to necessary agricultural data and are better off
economically than their Myanmar counterparts. This demonstrates a facet of different
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socioeconomic conditions and user behaviors that are part of a cultural context, which can
significantly influence the outcomes of a distant collaboration for social innovation.
This paper introduces a case study in which a group of designers and engineers from
two different cultures collaborated on a design project at a distance. The project was
undertaken by a design team at Proximity Designs (hereafter Proximity), a social enterprise
based in Myanmar, and students from two design courses at Ulsan National Institute of
Science and Technology (UNIST) in South Korea, with an aim to develop soil sensors for
Myanmar and South Korean farmers. Taiei Harimoto was the design lead at Proximity, Joon
Sang Baek was leading the two design courses, and Soyoung Kim was a student participant
in one of the projects. As the project developed, cultural differences became acute at different
stages of the design process, and were analyzed from multiple perspectives: from the farming
practices of individual users to the farming mindset at a societal level; from the visible layer
of actions, behaviors, and structures to the invisible layer of values that constitute culture; and
how precision farming is accepted as a social versus technological innovation. By reflecting
upon the process and outcomes, we highlight the cultural gaps observed and how they were
reinforced or bridged during the collaboration across distance. To this end, we aim to address
the following questions: (1) What cultural differences were observed during the design
process? (2) Why were some of the differences reinforced or bridged? and (3) What are the
implications of our findings to designing social innovation across cultures?
This paper starts with a brief description of how precision farming was introduced and
has been practiced in Myanmar and South Korea. This helps readers understand the social
and technical conditions that influence how farmers perceive and utilize these innovations.
Introduction to Precision Farming
With climate change an urgent reality for the agricultural sector, and with global demand for
food rapidly increasing, farmers are pressed to find ways to grow more with less (Godfray et
al. 2010). Precision farming can help growers significantly reduce the amount of waste and
apply the exact amounts of inputs needed, whether it be water, fertilizers, pesticides, or even
light. Precision farming generally refers to any farm management practice utilizing inputs of
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measured parameters, for example, irrigating crops based on manual assessments of soil
moisture and visual assessments of plant water to operate a fully automated smart farm.
Precision farming has the potential to make farming more efficient and productive, and to
help contain pest or disease outbreaks—or prevent them entirely, using early-notification and
preventative measures when needed. It also enables farmers to become more climate resilient
by helping them make decisions informed by localized weather forecasts. Of data-gathering
methods available today, direct sensing in the field require the least amount of infrastructure.
Examples include sensors such as moisture sensing probes, pH probes, and ambient light
meters (Reyns et al. 2002). In particular, direct soil sensing is of growing interest globally due
to cost reductions in sensors and communication methods between sensors, and much
potential is expected from having easy access to real-time conditions of soil moisture and
nutrition content. For the purpose of this design collaboration, Proximity and UNIST focused
on infrastructure-light soil-sensing technologies.
Precision Farming in Myanmar and South Korea
While the agricultural sector accounts for over sixty percent of the Myanmar workforce,
agricultural productivity is the lowest in the region. Rice paddy productivity in Myanmar, for
example, trails far behind neighboring Cambodia (less than half) or Thailand (less than one
fifth) (WorldBank 2016). There are many contributing factors to this low productivity, ranging
from poor infrastructure to support agricultural production (Figure 1) and poor access to
information and education, to limited availability of high-quality agricultural inputs (Asian
Development Bank 2015). Poor productivity is exacerbated by a decreasing rural workforce,
as many of the working population are drawn to opportunities in cities and abroad.
Smallholder farmers in Myanmar are thus faced with the pressures of diminishing resources
and growing demand, and precision farming has emerged as a potential solution to help fill
this gap.
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Figure 1 Examples of farming technologies and techniques in Myanmar: irrigation with buckets (above), and moisture sensing and
planting by hand (below). Photos: Debbie Aung Din, Proximity Designs, 2017.

While precision farming has already provided value for a few select, high-value commercial
farming operations in Myanmar, for smallholder farmers, it has not been a priority.
Government extension services and the private sector have focused on improving access to
higher-quality inputs and basic knowledge training. Precision sensing devices have only
superficially entered the local market, in the form of basic and low-cost moisture and pH
meters for soil (Figure 2). These have for the most part been regarded as novelties and toys,
not professional tools to base important agricultural decisions upon. Myanmar has undergone
rapid transition since the government started opening up its borders in 2010, reflected in an
unprecedented rate of adoption of smartphones compared with the rest of the world
(Zainudeen and Galpaya 2015). However, a decision about important farm inputs carries much
more weight than deciding which mobile phone model to buy. Given the risk involved in
farming decisions and its effect on long term crop outputs, farmers rightly require much more
time to trust a new technology like a precision farming device.
In contrast, soil sensors were adopted in South Korea with an aim to mitigate
environmental problems such as soil salinization and degradation caused by excessive use of
chemical fertilizers (Minasny et al. 2012), and to enhance productivity by optimizing inputs, all
contributing to the competitiveness of the agricultural industry. Direct soil sensing
technologies that provide real-time soil analysis were introduced in South Korea in 2010 by
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the Rural Development Administration. By allowing accurate measurement and management
of soil qualities, soil sensors can contribute to increased productivity and reduce environmental
impact. These include sensors to measure electrical conductivity, moisture, pH, and soil
temperatures (Minasny et al. 2012), and are being integrated with data analytics and automatic
irrigation systems to support informed decision-making and efficient use of agricultural inputs
(Kim and Yeom 2015) (Figure 2). As of 2017, these technologies were being actively piloted
in South Korea for mass production. To allow widespread adoption of such technologies,
policies need to be implemented that support the building of infrastructures to provide access
to local repositories of precision farming tools, the training of precision farming experts
through capacity-building programs, and the design of human-centered products and services
for a rapid, aging agricultural customer-base.

Figure 2 Soil sensors tested by farmers in Myanmar (left) and South Korea (right). Photo on the right courtesy of the Rural
Development Administration.

A Framework for Understanding Cultural Differences
Culture is defined as the shared value of a group that becomes visible in actions and structures
(Schein 2004; vom Brocke and Sinnl 2011). It is known to consist of invisible and visible
elements, and is often compared to an iceberg (Selfridge and Sokolik 1975). The large mass
of the iceberg, existing underneath the surface of visibility, comprises the main body of culture
and is referred to as the underlying assumptions (Schein 2004) or values (Dumas et al. 2005;
Parsons and Shils 1951; Straub et al. 2002). The tip, lying above the surface, is the observable
artifacts derived from the invisible values that are behavioral (e.g. manners, rituals) or structural
(e.g. physical environment, technologies) (Giddens 1984). There are different ways to describe
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these elements of culture and we use the terms that Schmiedel, Brocke, and Recker (2015)
state to be commonly used by cultural researchers today. They explain that culture consists
of visible actions, behaviors, structures, and invisible values.
The iceberg model helped us identify the different categories of cultural variations we
observed during our collaboration at a distance. These were contrasts in the farmers’ behavior
and actions when using the soil sensors; variation of structures in precision farming
technologies, products, and the environment in which they are used; and differences in values
based upon underlying assumptions, deeply embedded thoughts, and beliefs that influence
farmers’ decision-making. These differences manifested in contrasting perceptions and
adoption of soil sensors as a technologically-oriented innovation in South Korea and a sociallyfocused innovation in Myanmar. Also notable was the emergence of cultural variation during
the design process, as the gap between the interpretations and expectations of the two
organizations magnified over the course of the project. This paper reports on how evidence
of these cultural variations emerged through our collaboration and became a valuable
experience for the design teams to learn from.
Designing Collaboratively at a Distance
The collaborative design project between UNIST and Proximity aimed to explore opportunities
for sustainable design for developing economies while satisfying different agendas. Proximity
expected students to contribute to their ongoing development of soil sensors for farmers they
supported in Myanmar, and UNIST expected their students to acquire and apply design
knowledge towards an actual need and context. The collaboration was supported by two
different course settings led by the first author, Baek: (1) in an undergraduate course in
‘Product design’ (PD) to develop concepts and prototypes of soil sensors for Myanmar and
South Korean smallholder farmers through a user-centered design approach; and (2) in a
graduate course titled ‘Strategic product-service development’ (SPSD). In this course, the
second author, Kim, participated as a student to develop product-service system (PSS) models
that aimed to facilitate the spread of soil sensors in Myanmar as social innovation and
sustainable development. The undergraduate class consisted of twenty-four students in
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industrial design, mechanical engineering, management, and electrical or electronic
engineering, who worked in groups of three to four. The graduate class had five students in
doctoral or master’s programs with backgrounds in product design, communication design,
or mechanical engineering, and they also worked in groups of two to three. Both classes had
three hours of contact time per week over sixteen weeks, from September to December 2016.
The two courses worked separately due to variability in aims and structures, but
because they ran in parallel, they benefited from each other and created synergistic effects.
For instance, students shared user data and conducted expert interviews together. The
graduate students used the technology investigation and user study results from the
undergraduate course as inputs for PSS concept generation. Both courses asked students to
reflect on and evaluate the overall learning experience of collaboration at a distance with
Proximity.
The roles of Proximity and UNIST were defined at the beginning of the collaboration.
In the early stages, Proximity introduced the general landscape and challenges in Myanmar
to UNIST students. In the second half of the project, Proximity was responsible for discussing
with and giving feedback to the students about their intermediate concepts and results. UNIST
students then designed and developed high-fidelity product and service concepts. The design
process consisted of four general phases of design: discover, define, develop, and reflect
(Figure 3).
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Figure 3 The collaborative design processes used by UNIST and Proximity. Graphic created by Soyoung Kim.

Proximity and UNIST utilized synchronous and asynchronous communication channels
to overcome distance while allowing flexible collaboration. For synchronous communication,
Skype was used for a range of purposes, from presenting and discussing design outcomes in
group settings to communicating sensitive and urgent issues in one-to-one conversations.
However, unstable internet connections between the two countries allowed for only voice and
text chats. Asynchronous communication has proven useful in cases of geographical and time
difference in cross-culture collaboration (Schadewitz 2009), and tools such as Basecamp, an
online project management tool, and emails were leveraged for this reason. Basecamp
provides various functions, including document and file sharing, a message board, a discussion
forum, to-dos, and schedule management. Each of these features were used to share design
outcomes, group discussions, and question and answer forums.
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In the PD course, students started with an investigation of existing technologies and
products using literature studies and an expert interview. They also conducted contextual
inquiries with Korean farmers to understand their perception and behaviors of soil sensing
and irrigation. At Proximity, the design team undertook a series of interviews with Myanmar
farmers. The results were documented and shared between the two parties. With two sets of
user data for analysis—one from user studies of Korean farmers undertaken by themselves
and the other from user studies of Myanmar farmers conducted by Proximity—students used
the KJ method to create an affinity diagrami and classified the user needs in each set. Based
on their newfound understanding of users and soil sensing technologies, students created
personas and journey maps. This allowed them to compare the two user groups in terms of
their explicit needs both thematically and throughout their journey using the technology. At
the end, they developed concepts aimed at improving the accuracy and usability of soil
sensors currently used by Myanmar farmers.
The final deliverables included seven different soil sensor concepts, prototypes, short
movies introducing use scenarios, and project reports (documentation of student work can be
accessed on http://designinnovation2018.blogspot.com). While the soil sensor concepts
differed in terms of the target users and the needs addressed, they also shared several
commonalities. Six concepts were developed for farmers in general and one targeted flower
growers. Five concepts aimed to address the needs of farmers in both countries while the
other two targeted the problems specific to Myanmar. The students aimed to address various
needs identified from the user studies: detecting and warning of early symptoms of waterrelated disease (Figure 4), recommending optimal levels of irrigation, providing multi-sensory
feedback for users with weak eyesight, and building a database of soil moisture levels. The
following were also considered in every concept: user-centered design, especially the redesign
of existing products or features based on the functional and aesthetic needs of users, the
feasibility of given technology available locally, and economic viability and affordability for
target users. In hindsight, a common weakness of these concepts is their conception based
on the designers’ understanding of explicit user needs. They mostly likely failed to address
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implicit needs associated with cultural elements that could not be directly communicated
because they were too complex or taken for granted. This is discussed further in later sections.

Figure 4 A soil sensor concept demonstrating an early detection of water-related disease. Graphic by Jang, Kim, Lee, and Yang, 2016.

In the SPSD course, collaboration began after the introductory lectures on design for
social innovation and sustainable product-service systems design. The course followed the
same design process as the PD course in the context of service design (Murray et al. 2010).
The SPSD students relied on the secondary data including the user interviews and materials
generated from the PD course to understand the market and users. Using personas and
journey maps, they identified target user segments and their pain points in their interactions
with product prototypes. In addition, stakeholders were analyzed to identify the actors
involved in the production and consumption of soil sensors and their vested interests in and
influences upon the system (Eden and Ackermann 1998; Van Halen 2005). At the end, students
developed two product-service system concepts with an aim to promote the adoption of soil
sensors by smallholder farmers in Myanmar. The first concept aimed to foster a user network
in which novice and experienced users exchange knowledge and information about precision
farming through community-based learning (Figure 5). The second concept tackled the
financial burden of adopting a soil sensor by providing financial loans, which Proximity already
offers in other product categories, and organizing group purchasing of fertilizers. In contrast
to the PD course, these concepts considered the opportunities to create social value in the
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process of implementation. For instance, social innovations encouraging user empowerment,
relationship building, and social and environmental problem solving were explored. However,
the students also realized that the subject of design was highly delicate and deeply rooted in
the socioeconomic and cultural conditions that exceeded the scope of user data available to
them. Consequently, the outcomes lacked implementation potential.

Figure 5 An excerpt from the service system concept created by students.

Cultural Differences Observed During the Project
In this section, we examine the three most notable dimensions of cultural difference—between
farming practices, the design teams, and the farming mindsets in which sociotechnical
innovations are conceived—and discuss how they became critical in the students’ learning
and the outcomes of their work.
Differences in Farming Practices

As discussed earlier, the precision farming industry is still in a nascent phase in both Myanmar
and South Korea, and soil sensors are yet to be adopted as an essential tool by most farmers.
The environmental and infrastructural conditions in each country also significantly affect the
focus of the sensors. In Myanmar, available soil sensors can be used for accurate irrigation,
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while in South Korea sensors assist with measuring agrochemicals, such as fertilizers. The main
demarcation is technology cost—soil nutrition sensing is vastly more complicated and
expensive compared to moisture sensing. Furthermore, accurate irrigation is more relevant in
Myanmar because of the dry climate over extended periods every year and scarcity of water,
especially in the vast ‘dry zone’ of the country. It is less of a concern in South Korea because
irrigation infrastructure is well-established and water is abundant during most of the year. This
difference in need leads to a contrast in design constraints for the two countries: sensing soil
moisture is the most tangible opportunity area in the former while there is greater opportunity
to measure the full spectrum of pH, salinity, nutritional elements, and moisture in the latter.
These environmental factors, coupled with socioeconomic conditions, further differentiated
farmer behaviors.
For example, during user studies, expert interviews and market analysis (Discover
stage) we revealed significant differences between the two user groups. In Myanmar, there is
little development around precision agriculture for smallholder farmers because so few are
able to afford the upfront investment of existing precision agriculture devices or services.
Proximity sees this as an opportunity for social innovation and is attempting to intervene by
introducing technologically advanced yet highly affordable products. In contrast, Korean
farmers are relatively more informed about and closer to adopting precision farming than
Myanmar farmers. The government supports farmers in adopting new technologies through
the Center for Agricultural Technology, which is accessible in every local district, and provides
farmers with information, technical infrastructures, and services. This reflects a nationwide
growing interest in precision farming, one based on the assumption that technological
innovations will reinvigorate an industry that is losing competitiveness in the global market.
This technology gap is reflected in students’ efforts to transplant advanced precision
technologies available in their own cultures to Myanmar, such as the portable soil sensor that
measures and injects nutritional elements.
Another observation revealed that farmers in Korea cultivate in more controlled
environments, such as greenhouses, than those in Myanmar, who mostly cultivate outdoors
with minimal environmental control. This necessarily leads to different needs when designing
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for the two user groups. For instance, cultivation in greenhouses provides flexibility for farmers
to change crops, which may require more frequent interventions to monitor and alter soil
qualities. In addition, soil in greenhouses tends to be more homogeneous in quality than
outdoor soil. Cultivation outdoors on a less homogenous plot may require more measurement
spots, affecting the frequency of gathering data and number of devices necessary to cover a
whole plot. Students addressed the irregularity in soil qualities by proposing a design that
could compare soil qualities in two different spots and provide guidance on how to
synchronize them.
Both Korean and Myanmar farmers tended to be conservative in adopting new
technologies to farming. We speculate that their risk aversion may be associated with an
underlying belief that only they know what is best for their farm. In many farmers’ experience,
farming is an inherently unpredictable, highly variable (plot-to-plot) endeavor without many
objective standards. In other words, it is not a science but art, with a lot of luck involved. For
instance, in Myanmar, many businesses have approached farmers with inputs promising to
increase productivity, but these profit-driven businesses tend to push unnecessary products
with little benefit to farmers. Farmers are rightly wary of repeating such experiences.
They have also suffered from farm authorities’ unnecessary interventions, which have
led to market distortions and consequently eroded people’s trust in them (Soe 2004). A
common example heard by the authors is of the directive and incentives for farmers to grow
rice paddy. This directive has been heavily pushed by the Myanmar government as the best
option for farmers, though, in actuality, lack of diversification and at times excess supply left
farmers worse off (Boughton et al. 2018).
Farmers can be unreceptive to practices they haven’t tried themselves, and some
alternatives can be perceived as counterintuitive. Most often, farmers rely on empirical
evidence. Tools which can empower farmers to make informed, evidence-based decisions
could overcome this barrier to adopting impactful practices, while maintaining the farmer’s
role as the authority on their own farm. Farmers rely more on experience and convention than
experimentation, since errors are often difficult to reverse and can lead to catastrophic results.
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At the same time, farmers are strongly driven by economic incentives and a possible increase
in income is a strong motivator for investment and adoption.
Such significant differences across levels of culture were only partly understood during
the students’ design and development process. Differences in farmers’ behaviors and their
technical environment were more obvious and immediately understandable than the
underlying assumptions, beliefs, and socio-historical contexts of the two places. This gap in
understanding led the undergraduate students to conflate technological innovation with social
innovation, and farmer-needs in South Korean and Myanmar contexts. As a result, the
outcomes of the students’ user-centered designs focused on enhancing usability and
usefulness of existing solutions (e.g. new features, ergonomics) related to soil sensing and
irrigation. Unfortunately, these technological innovations did not go far enough to develop
affordable and income-boosting products that could contribute to alleviating the pains of
smallholder farmers in Myanmar, thus limiting ways to inform Proximity’s product
development for its on-going soil sensor development. Proximity later reflected that precision
farming’s greatest opportunity for the smallholder Myanmar farmer market was in
empowering and assisting autonomy and decision-making to circumvent low levels of trust.
Yet, empowerment and autonomy are difficult to achieve without sustained, long-term
capacity building, and cannot be accomplished through technological innovation alone. While
the ambitions of such agendas were genuine throughout the collaboration, upon reflection, it
is not surprising that the outcomes fell short.
Differences in Behavior and Expectation of Design Teams

In initiating this remote collaboration, it was anticipated that the project could be an
opportunity to leverage designers’ capabilities—if the strengths of the two parties were
properly harnessed. This belief was based on the knowledge that cultural difference offers an
invaluable opportunity for designers to override assumptions, develop an ability to deal
constructively with incongruity, obtain a broader world view, skills for intercultural
communication, and a fresh source of inspiration, and prepare for an international market
(Shelden et al. 1995). Yet cross-cultural collaboration also holds the challenge of identifying
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cultural differences and communicating this knowledge (Schadewitz 2009). This was further
magnified through contextual difference in the collaboration.
Designing for distant user-groups, especially with or non-existent first-hand
interaction, can present a significant barrier for designers. There are inherent limitations to
user-centered design when any connection to users is indirect or through another party. From
the onset, Proximity and UNIST accounted for this limitation by delegating locally-relevant
tasks, assigning user insights and need identification in Myanmar to Proximity, and technology
investigation, user studies in South Korea, and prototype generation to the South Korean
students. This task assignment also allowed each collaborator to focus on contributing their
unique value. However, as the course progressed, it became clear that there were differences
in expectations and experiences between the Proximity local design team and UNIST design
students, which would further affect the design outcomes.
From Proximity’s perspective, they were aware that a key factor in addressing the
limits of distant design collaboration for social innovation is the understanding of these limits.
Experienced designers know well the need for on-the-ground interactions in order to build
strong empathy. When such opportunities are limited, as was the case here, they also know
to keep their assumptions in check. In contrast, for eager and curious design students, even
with genuine (though inexperienced) ambition to solve real-world problems, these limits may
not be as obvious. The distance that prevented this direct engagement resulted in a gap in
their expectation of what the design outcomes should be between the Proximity and UNIST
designers.
Differences in Farming Mindsets

There is clear need to be more efficient with agriculture as demand increases and input
supplies become scarcer. In this sense, any technical innovation offering accessible information
about soil conditions to farmers has the potential to benefit farmers in Myanmar as in South
Korea. One could argue that the need for and benefits of precision farming are the same in
any country.
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However, in Myanmar there are needs beyond information that must be addressed
before precision farming innovations can benefit local farmers. Given that Myanmar’s
smallholder farmers have very low incomes (between $1,000 to $2,000 USD per year of
household gross income), any solutions designed for them must be extremely affordable.
Farmers often have difficulty accessing and applying the right information because of a lack
of capital, knowledge, and availability of credible sources. These are systemic issues. Above
all, adoption of precision farming requires a shift in farmers’ beliefs and perceptions, to one
of greater agency over their farm and the capability to increase productivity based on datadriven decisions and inputs.
When Proximity started exploring soil sensing technologies to assist farmers in their
irrigation decision-making in 2015, they considered these as social innovations for two
reasons. Firstly, to make farming economically viable and increase productivity for Myanmar
smallholder farmers, and lift rural households out of poverty. Secondly, given the limited
expert knowledge and farming education available to Myanmar farmers, Proximity believes
that these soil sensing technologies will empower Myanmar farmers to have greater
confidence in their own, evidence-based ability to make informed growing decisions. Proximity
hopes that precision farming devices will help reinforce the belief among farmers that they
have the information needed to grow effectively, instead of being at the mercy of
unpredictable crop responses, or falling prey to marketers trying to push unnecessary input
products.
The introduction of precision farming technology to Korean farmers was driven by
technological and environmental needs, in other words, to increase productivity while reducing
the environmental risks and footprint of farming (Hong 2016). Literature and user studies
show little indication that this technology was triggered by the need for alleviating poverty or
social welfare. Korean farmers expected that the primary benefits of using soil sensors would
be optimizing irrigation and use of chemical inputs, and these benefits would be maximized
if they had access to proper education and training. For instance, one of our interviewees
stated that without education and training, the numerical data generated by the soil sensors
were not helpful in deciding what action to take. Another farmer emphasized that a soil
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sensing device is only effective when it is used in conjunction with relevant secondary data
such as crop growth, irrigation, climate conditions, and soil types and characteristics.
For decades, farmers in South Korea have undertaken agricultural practice based on
empirical knowledge. It is common for them, especially smallholder farmers, to be isolated
from the benefits of information communication technologies (ICTs) for agriculture. At the
same time, there is also a growing number among the agricultural population who understand
ICTs potential and have started adopting some form of data-driven farming. Having studied
farmers who remain isolated from innovations as well as those who eagerly adopt them, we,
the authors, reflected after teaching this class that a divide between the two groups is about
more than technological literacy and accessibility. In fact, we believe it relates to a more
fundamental mindset around how farming should be done. On one side, there is a mindset
that emphasizes experiential knowledge in farming: there is no right answer in farming—
whether it be traditional or ‘smart’—and scientific knowledge is only a reference, not a guide
for decision-making. Decisions must be made based on one’s own experiences proven on the
field. On the other side is a mindset that relies on data-driven farming. Farmers in the latter
category believe that empirical knowledge combined with scientific data can reduce risk in
farming and produce better results. Designing for precision farming in this context therefore
must start by working with their fundamental mindsets around farming and their value
systems.
Designing for Social Innovation Across Culture
The findings from Myanmar and Korean farmers remind us that precision farming technologies
are embedded within complex social, cultural and economic conditions. We must keep this
complexity in view when attempting to design for social innovation.
Toyama (2015) warns that when technologies are applied in the absence of human
resources, people often misuse them and even lose faith. Proximity also knew that the
empowerment of farmers should come with the adoption of the technical innovation: farmers
in Myanmar have very little experience basing their decisions on external data— until recently,
reliable external data was simply inaccessible. Especially with high-risk decisions like farm input
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application, Myanmar farmers are not willing to adopt recommendations unless they have
personal experience testing it. This poses an obvious challenge to designing soil sensing
devices for Myanmar farmers. This is because farmers would first have to not only trust this
new technology, but develop trust in this measured data to assist their decision-making that
can lead to potential economic benefits. When designing decision-assisting devices for
Myanmar farmers, a long-term view of trust-building and empowerment—beyond accurate
and effective technology—is imperative. Such understanding emerged through our reflection
of teaching, but we were unable to address this in PD course.
The outcomes of SPSD were aligned with the direction pursued by Proximity, but
lacked implementation potential. As the project developed, the UNIST design team felt the
project scope was vague and overwhelmingly broad. In addition, considering the complexity
of the subject, the duration of intervention was far too short; this differed from PD, in which
the project scope was relatively clear and the design problems were rather simple. Students
in SPSD approached precision farming beyond products/services, but as infrastructuring,
considering the broader conditions of their use (Ehn 2008), and as a long-term platform for
social innovation (Björgvinsson et al. 2012).
Infrastructuring is an activity creating infrastructures, which is a dynamic and evolving
process; it is an iterative interplay or “mutual shaping” between the infrastructure and its users
(Karasti 2014, 146), and considers not only the “design-in-use” but also the “design-in-thefuture-use” (Ehn 2008). Design for social innovation as infrastructuring then needs to be
approached as a long-term and open-ended project. What we learn from this view is the need
to acknowledge that irregular external design interventions in cross-cultural collaboration for
social innovation can only play a limited role, such as feeding inspiration, exposing different
opinions, and encouraging out-of-box thinking for the project owner. Although Proximity
anticipated the challenge of the collaboration format and its implication to the outcomes, this
limitation was not obvious to the instructor and students at UNIST, who were new to crosscultural design at that time. They expected that their outcomes would have the potential to
be implemented, only to find their ideas fell short at the conceptual level. This difference in
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expectation for design outcomes could have been anticipated if they better understood the
nature of design for social innovation projects.
Based on the literature reviews and empirical data, we concluded that the premise
and practice of cross-cultural design for social innovation must be significantly different from
designing a product or technology development. That is to say, social innovations, being
dynamic and open-ended in nature, need to be approached differently from the more closed
and predictable systems of products and technologies. While this is obvious to state, given
that designing products and technology has been the main focus in design practice and
education, we also identified a scarcity in design discourses and research that critically
examines how complex cultural contexts configure designing for social innovation. The
implications of our findings, without understating their potential usefulness, carry the risk of
reducing complexity into a finite process, on that leans towards the technical dimension of
social innovation, such as the human-centered design process and tools that guide designers
to understand and learn from different cultures (IDEO 2011), or the culture-centered design
process that uses metaphors and cultural filters to address culturally rooted factors in user
interface design (Shen et al. 2006). Other research emphasizes approaches such as the
designer-preceded-approach, in which external designers collaborate with local designers to
understand the cultural concerns and preferences of a target culture (Razzaghi 2007).
What is interesting to note is how the culture-related design studies we have
encountered are mostly researched and framed for product development and UX design, seen
in examples of culture-oriented product design that provides designers with the categorization
of sociocultural factors as an input to expand design concepts (Moalosi et al. 2010), or a
design process that integrates an investigation of cultural configuration into product
development (Portigal 1997). In other fields, researchers in the area of cross-cultural
communication have introduced a set of design patterns, i.e. best practices packaged in
modules for reuse, and applied them in the context of cross-culture collaboration and distance
learning for facilitating intercultural communication (Alostath et al. 2011; Schadewitz 2009).
Taken together, such discourses indicate how culture is reductively framed and understood
within limited design contexts.
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In contrast, what we learned through our cross-cultural collaboration is that social
innovations are a dynamic and open-ended process entailing an interplay between the social
(e.g. people, their values, and their relationships with others) and the technical systems (e.g.
artifacts and the environment they interact with). Designing then requires a shift in view from
developing an insular artifact within a finite project scope, to an open-ended sociotechnical
system with a blurred distinction between the design and use phases, which are instead seen
as ongoing ‘infrastructuring.’ The latter involves not only expert intervention but also user
empowerment, i.e. a mutual knowledge transfer between experts and users. Designing for
social innovation also needs a holistic integration of explicit user needs observable in their
behaviors, attitudes, and aptitudes, and their tacit and latent needs connected to cultural
values, which are harder to access without immersive and collaborative approaches such as
ethnographic studies and participatory design (Sanders 2002). Beyond such studies of users,
we must consider the not-always-visible conditions which enable design to intervene, and
proactively construct ways to design for current and future users that enable and maximize
social impact. This highlights a greater awareness of the designer’s own reflexivity, as design
outcomes are influenced by designers’ knowledge of and ability to interpret the scope and
configuration of the culture under study.
Reflecting on our design process, we too would have benefited from spending more
time identifying multilayered cultural elements that influence the design process and
outcomes before embarking on a cross-culture design. We could have developed the
designers’ awareness of the complexity of culture and its influences on design outcomes by
acknowledging and understanding what we know and do not know about the sites of
intervention, and planned ways to accommodate knowledge gaps during the design process.
Methodologies to support this process could have been useful. For instance, a collective
archiving of cultural characteristics according to the iceberg model to help us integrate
observable action levels of behaviors, levels of technological structures, and underlying
assumptions, unconscious feelings, shared cognition, and taken-for-granted beliefs (Schmiedel
et al. 2015), These may have helped calibrate a collective understanding by external designers
and local experts (or designers).
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Conclusion
Advancement of collaboration technologies is influencing the way people work together on
social innovations across cultures. When design for social innovation is viewed as
‘infrastructuring,’ i.e. creating sociotechnical conditions for innovative product, services, and
systems in use (Ehn 2008; Karasti 2014), the cultural dimensions that need to be emphasized
are likely to be more complex than what was previously understood in traditional design
practices. This means the difficult and nuanced work of understanding cultural influences is
paramount. Yet existing studies in cross-culture design are mostly constrained to products or
UX, which raises the need for design knowledge that supports designers in understanding the
complexity of culture and integrating their findings into design outcomes.
This study attempted to respond to this need through a case study in which two
institutions with different socioeconomic and technological conditions collaborated at a
distance to develop soil sensors for Myanmar smallholder farmers, which in itself was an
attempt for social and technical innovations. We share our learnings on the socioeconomic
and cultural conditions that shaped the technology development. As the object of design
shifted from a technical system to a sociotechnical one, the complexity of design problems
and cultural issues associated with it increased. We reflect that designers embarking on a
project need to keep in view the multilayered construction of culture throughout their design
process, which requires a more comprehensive and attentive approach to culture than existing
user-centered design framing, where the focus is the behavioral and structural levels of culture
and less on the invisible dimensions. This is particularly important in cross-culture design
education, where students lacking field experience may approach cultural differences
superficially, only to find their outcomes detached from the real world.
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i

The affinity diagram devised by Kawakita Jiro in 1960s (also known as the KJ method) is useful for organizing a large number

of ideas into their natural relationships.
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