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Moving from Humans to Humanity

Why the name “humanity-centered design”? How is it different from
“human-centered design”? Don’t the terms human and humanity mean
very similar things?

The meaning of phrases cannot be inferred simply by the words in
them: it is necessary to view the context—history matters. The term hu-
man centered was developed in the late 1980s, and at that time the focus
was primarily on the individual people for whom the design was intended.
This concept had many virtues, and it is the dominant approach today. But
now, four decades later, it is time to change the emphasis. Design started
out as a tool for industry, helping develop mass-produced products that
were attractive, functional, and cost efficient. Naming the methods “human
centered” refocused the attention on the people instead of on the efficiency
of manufacturing. The introduction of computer chips inside more and
more products increased the complexity of the devices and decreased the
usability as programmers added features and control structures that were
idiosyncratic and confusing to users: hence the need for and the arrival of
“human-centered design.” This type of desigh emphasizes ease of use and
people’s ability to understand the product. “Human centered” has been an
important aspect of design, and as long as products are mass-produced, it
will remain a dominant design approach. This approach is so popular that
it is usually simply called by its three-letter acronym: HCD.

So why the need to change? Today, designers are called upon to do far
more than tailor products for the mass-consumption market. The phrase
“human centered” fails to emphasize the larger concerns and the need
for increased sensitivity to biases and prejudices against certain societal
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groups. The phrase “humanity centered” emphasizes designs that take into
account the sociotechnical system in which people reside. Design must be
sensitive to the impact on the environment created by the manufacture,
use, and disposal of physical products. For all products, both physical and
nonphysical, design must address the impact on fairness, equity, preju-
dice, and bias. The phrase “humanity centered” emphasizes the rights of
all of humanity and addresses the entire ecosystem, including all living
creatures and the earth’s environment. When did the phrase “humanity-
centered design” first get used? | was able to trace an early use to articles
in 2005 and 2006, which state that in humanity-centered design, “designs
are judged on the basis of how they have created or will create coherent
improvements in the collective human condition,” which is close to my
interpretation. Today we would add an explicit reference to the ecosystem.
Is that the first usage? | don’t know.

Note that designers must still follow the design principles of human-
centered design, but now within the broader scope of the entire globe: all
living things; the quality of the land, water, and air; the loss of species; the
changesin climate. Human beings—people—are an integral part of the system
called “Earth,” where changes in one component can impact every compo-
nent. | consider human-centered design to be a subset of humanity-centered
design. Here is how | view the two terms (the definitions are my own).

The Four Principles of Human-Centered Design

There are four basic principles of human-centered design.

1. Solve the core, root issues, not just the problem as presented (which
is often the symptom, not the cause).
Focus on the people.
Take a systems point of view, realizing that most complications result
from the interdependencies of the multiple parts.

4. Continually test and refine the proposed designs to ensure they truly

meet the concerns of the people for whom they are intended.
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These principles are important, but they ignore the problems of sus-
tainability, inequity, and bias. In addition, the emphasis is usually on the
immediate issues, not on the long-term impact. In other words, they
describe the way we did things in the past, not the way the issues de-
scribed in this book must dealt with and not the way we need to do
things in the future.

Humanity-centered design accepts the basic framework of these four
principles but expands them so that they are far more explicit about cov-
erage of all living things (not just people), the ecosystem, and about look-
ing at the long-term future impact. To move from human-centered to
humanity-centered design requires adding one new principle (principle
5) and slightly modifying 2, 3, and 4 to widen the range of issues be-
ing addressed.

The Five Principles of Humanity-Centered Design

Transforming Human-Centered into Humanity-Centered Design:
Five Basic Principles

1. Solve the core, root issues, not just the problem as presented (which
is often the symptom, not the cause).

2. Focus on the entire ecosystem of people, all living things, and the
physical environment.

3. Takealong-term, systems point of view, realizing that most complica-
tions result from the interdependencies of the multiple parts and that
many of the most damaging impacts on society and the ecosystem
reveal themselves only years or even decades later.

4. Continually test and refine the proposed designs to ensure they truly
meet the concerns of the people and ecosystem for whom they are
intended.

5. Design with the community and as much as possible support designs
by the community. Professional designers should serve as enablers,
facilitators, and resources, aiding community members to meet their

concerns.
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Our Traditional Design Methods Are a Form of Colonization

For centuries, the nations of Europe colonized the world, traveling to what
they called “unexplored lands,” many of which they claimed to “discover,”
and as the first “discoverers” they planted their countries’ flags and claimed
these territories. The fact that this unexplored land was already populated
by people didn’t stop the explorers from proclaiming that these lands were
now owned by whatever country had sponsored their exploration.

Over time, the colonizing countries installed new armies and replaced
the ways in which the Indigenous people governed, settled disputes, and
lived. Even colonizers who saw themselves as well meaning (albeit based
on their imperial view of things) did not serve the occupied countries well.
In India, for 190 years (1757-1947) the British took over the government,
legal systems, and political practices. The native Indians were treated as
second-class citizens in their own country, becoming laborers and servants.
Even those that were well educated (sometimes even in English universi-
ties) remained lower-level civil servants and clerks, always reporting to
British overlords. The British Empire colonized more territories than any
other nation: 90 in all. Of those 90 colonies, nearly all have now left the
British Empire, including the United States, which then became an empire
in its own right. Between the sixteenth century and the early twentieth
century, the United States expelled Indigenous groups from their native
lands, relegating them to small reservations, as it expanded westward in an
act of what the colonizers considered their “manifest destiny.” In addition to
the 50 states that the United States now calls its own, it also still maintains
five colonies, now called “territories”: Guam, Puerto Rico, American Samoa,
the US Virgin Islands, and the Northern Mariana Islands.

Foreign aid is sometimes characterized as a form of colonization when
it imposes the culture of the aiding country upon those being aided. When
countries that lack food, water, sanitation, health care, or education—to
name the most popular ailments—request assistance from established,
wealthy nations, huge aid programs are formed in response, some of it
run by the countries of the Global North, some by private foundations
(nongovernment organizations, or NGOs), and some through the United
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Nations. These institutions send in expert teams to help and lend money,
which many countries are unable to repay.

Foreign aid is now a big business, practiced by most major nations, the
United Nations, and many of the world’s largest foundations. The standard
aid package starts with the experts who arrive in large numbers, spend
some time in the country studying the issues, and then produce lengthy
“White Papers,” summarizing the ailments and recommending “cures.” Very
few of the people from the countries being aided take part in this process.

The result of these preliminary activities is usually the recommenda-
tion of a massive plan that will cost billions of dollars (in US currency) and
take many years. One of the difficulties with these programs is that well-
intentioned foreign experts are, well, foreigners. Their expert knowledge is
relevant, deep, and principled, so the discussion of the ailments is usually
appropriate. But outside experts seldom have a deep understanding of the
local people, their skills, resources, and what they consider to be important.
As a result, the experts propose—and supervise—the construction of sys-
tems that in principle address the appropriate issues, but that cannot be
maintained or repaired by the local inhabitants, and often take over large
parts of cities and towns, causing forced relocations of thousands of people.
These issues are well documented in William Easterly’s book The Tyranny
of Experts: Economists, Dictators, and the Forgotten Rights of the Poor.

Whether foreign aid can be considered a success or failure is sub-
ject to much debate. Charles Kenny’s book Getting Better: Why Global
Development Is Succeeding: And How We Can Improve the World Even
More presents “evidence of widespread improvements in health, education,
peace, liberty—and even happiness,” to quote the publisher’s praise for
the book. More importantly, Easterly, one of the severest critics of foreign
aid says that Kenny “shows convincingly that most trends in human well-
being worldwide, and region by region, are happily, dramatically positive.”

In an earlier book, Reinventing Foreign Aid, Easterly suggests that the
issue revolves around whether the actual aid is provided by “planners” or
“searchers.” Planners, he states, set out a big goal and then develop a big
plan, into which they throw an endless supply of resources. “A planner,”
he says, “thinks he already knows the answers; he thinks of poverty as a
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technical engineering problem that his answers will solve.” Searchers, in
contrast, are humble about what they know. They are “on the lookout for
favorable opportunities to solve problems—any problem no matter how
big or small, whose solution will benefit themselves or others. Searchers
must learn enough about each little problem to solve it, which means
they must get feedback from the people affected by problem.” | like these
characterizations and do suspect that planners think big, lofty thoughts,
which although sensible do not always match the resources and cultures
of the target location and, moreover, ignore the fact that large, massive
projects are difficult to manage and take such a long time that the require-
ments change several times in the interval and never really meet the local
people’s needs.

In this division between planners and searchers, | identify myself as a
searcher. Thisis precisely the strategy that | recommend and that many de-
signers are already taking all over the world: designing with and by people,
not for them. This is the focus of the next chapter, “Democratizing Design
and Development.” In that chapter, | discuss how design solutions must
come from the local communities, from the people who are the intended
recipients of the designs. This approach means that the underlying issues
are being addressed and recognizes that all-important human problems are
part of complex sociotechnical systems, acknowledging that many of the
issues are subtle and have resulted from historical practice, culture, and a
lack of understanding of the larger picture. As Easterly says, we searchers
are firm believers in working with continual and repeated observing, think-
ing, and testing. Most people don’t like it when an outside group shows up
where they live and tells them what to do, what new tools to use, and how
to live and behave. The answers have to come from the people themselves.
This is where humanity-centered design comes in.
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Step One: Community-Driven Design

The first step toward humanity-centered design lies in principle 5: de-
sign with the community and as much as possible support designs by the
community—practices often simplified as “Design with and by, not for.”

The approach of designing with the people rather than for them is
well established in today’s design field, even if not yet a major component
of the foreign aid groups. | emailed a query to the 3,000 members of
the PhD design discussion list (phd-design), asking when these forms of
collaborative design started. | received a large number of thoughtful, de-
lightful answers. The consensus was that it was difficult to know the exact
starting date or who was at the very beginning, so the answer is simply “a
very long time ago.” Over time, the design community developed many
different ways in which to work with the people who are to receive the
aid. Some of my correspondents placed an emphasis on designing with
people instead of for them. Others emphasized the importance of having
the design done by the people.

These approaches have been given numerous names: “cooperative

o« o«

design,” “codesign,” “participatory design,” “citizen-led, community-driven,

” o«

or citizen design,” “design for social innovation,” “convivial design,” “re-
generative design,” and others. They differ in the details but are the same
in spirit. And it isn’t just the design community that does this work. Nu-
merous disciplines do: social workers, public-health professionals, civic
leaders, foundations, and nongovernment agencies. Elizabeth Sanders and

Pieter Jan Stappers offer an excellent review and treatment of collaborative
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design in their book Convivial Toolbox: Generative Research for the Front
End of Design, which is devoted to detailed illustrations of how to work
with communities, including case histories.

There are many difficulties in working with communities. Community
members themselves do not often agree upon the goals and potential solu-
tions. There are often internal power struggles within the community, with
different groups aiming for control over the activities. Quite often political
and government officials become involved, not always for the benefit of
the local communities. Those who work on community issues have to de-
velop expert social and political skills to navigate the terrain. The danger
is that the funding is apt to be dispersed in ways that distort the goal of
the aid. All these difficulties reinforce my long-stated belief that important
projects are always difficult. If they weren’t difficult, the issues probably
would have already been solved. Designers and other professionals who
wish to help, support, and empower local communities have challenging
but important jobs.

Step Two: Enable Everyone to Design

Everyone is a designer. What do | mean by that? People—all of us—are
continually readjusting our activities and our belongings to accommodate
changes in needs. When we decide where to sit at a public performance,
we are designing: taking into account a variety of goals and the constraints
of the situation. Everyone is a designer in the same way that everyone is a
tennis player or cook. Professional designers have advanced skills, training,
and knowledge to apply to complex problems and issues. It is not possible
to become a professional designer by taking a short course on design
thinking or reading a magazine article, just as it is not possible to become
a professional tennis player or cook by a short course or article. Yes, do
take those courses and read those articles because even though they will
not suffice to make you an expert, you will gain a deeper understanding
of and appreciation for the skills of professionals.

Eric von Hippel, professor of technological innovation at the MIT Sloan
School of Management, suggests that we should reverse the traditional
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way of designing. Instead of professional engineers and designers design-
ing products for others, why not find out what people are already doing:
in other words, let the creative people all over the world design for us, the
professionals. In the mid-1980s, he recommended that companies wishing
to improve their products should go see what their customers were doing
with them. Von Hippel pointed out that many creative people had already
modified the products either to overcome deficiencies or to enable them
to be used in new ways. In either case, these “lead users,” as von Hippel
named them, provided valuable new ideas. He has since expanded these
suggestions, pointing out that they democratize innovation and in his 2005
book by that name, demonstrates the ways that creative people can de-
velop their own new products and services. Even more powerful, says von
Hippel, is when the ideas of the creative nondesign community are freely
shared with the world, an idea he pursued in more depth in his 2017 book
Free Innovation. In recent years he has extended these ideas to innovation
in medicine by patients as well as in households.

Ezio Manzini from the Politecnico di Milano in Italy is one of the lead-
ers in social innovation projects run by communities. His many books and
the social innovation network he founded (Design for Social Innovation
and Sustainability) have been applied to many communities around the
world. The title of his book published in 2015 makes his importance to
this section clear: Design, When Everybody Designs. An Introduction to
Design for Social Innovation. He followed up in 2019 with Politics of the
Everyday, a powerful introduction to dealing with today’s complex world
and a contribution to collaborative design. It is, as he says in the preface,
a book about the culture of design and how in collaboration with others it
can help lead design culture. On the last pages of his book, he asks, “What
is the role of design experts in the new design coalitions[,] . .. in building
a collective design intelligence, one that cultivates diversity” and is able
“to take us out of the environmental, social, and cultural catastrophe we
are falling into?”

“Yes, wonderful!” | said to myself. “What is the role?”

Alas, Manzini’s answer, stated in the last seven words of his book, is
“another book is required to answer them.” That was some time ago, and
he has not yet answered the question. He did write another book in 2022,
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Livable Proximity, an excellent treatment of how we can restructure exist-
ing cities to optimize the social dimensions of interaction. This addresses
some of the issues, but is incomplete (deliberately) in covering the range.
OK, it is up to me: that is what this book is about, most especially parts IV
and VI (“Humanity Centered” and “Action,” respectively).

As Manzini makes clear, the bottom line is societal issues: the people
living in particular societies understand the problems they face, and many
have probably already thought of solutions, but they probably need as-
sistance in implementing them. So why not build on the creativity and
ingenuity of the people in these communities? Democratize design so that
everyone has a voice, everyone can play a role.

The goal is to empower everyone globally by providing them with
the resources to help themselves. These resources would include modular
education—available just when needed—tool kits, modules of appropriate
technology, items that people in different cultures can use and modify to
better fit their needs. All modifications would also go back into the general
open-source repository of tools and knowledge modules, thus continually
expanding the range and utility.

What about all the people in the world who are not professionals, who
lack the resources to find and hire professionals, or who simply have such
unigue problems that professionals are not interested in them? After all,
there are roughly 8 billion people in the world but nowhere near enough
professionals to help them. Designers can help by being mentors and fa-
cilitators, by developing tools and procedures that everyone has access
to, that everyone can learn to use.

Tools that enable this work need to be accessible. For many people,
the word too/ brings forth images of physical devices such as hammers,
saws, and shovels. Many dictionaries define a tool as something handheld,
something used to accomplish a task. That is far too narrow a definition. |
follow the definition from the Cambridge Advanced Learner’s Dictionary
& Thesaurus: a tool can be “anything that helps you to do something you
want to do.” So tools can be procedures, templates, organizational struc-
tures, and even credit cards. Here, | use the word to refer to the well-honed,
carefully researched structures and procedures that designers and others

can use to discover underlying meanings, needs, and desires.
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Creating the tools that enable people to solve their own problems was
the focus of Ivan lllich’s work in the early 1970s, well stated in his book Tools
for Conviviality, where he said that people “need above all the freedom to
make things among which they canlive, to give shape to them according to
their own tastes, and to put them to use in caring for and about others.” He
explained that he used the word convivial “after many doubts, and against
the advice of friends ... as a technical term to designate a modern society
of responsibly limited tools.” His book was too polemical for the times,
arguing against the dangers of the Industrial Revolution and, for example,
the way that schooling had become a method of indoctrinating children
to become good consumers and willing slaves of technology. As a result,
many of the valuable messages in his book were ignored just when they
should have been heeded.

lllich’s work has been brought up to date (without the polemical rheto-
ric) by Elizabeth Sanders and Pieter Jan Stappers in Convivial Toolbox, a
book | have already recommended for its detailed discussion of co-creation.
They provide a variety of convivial tools that enable people to design for
themselves and include case histories of how these tools can be applied.

Note that in many ways designing for oneselfis simpler than designing
for others. The traditional human-centered approach requires study of the
people to be served, the better to understand the environment and their
needs. But if people are designing for themselves, they don’t need to do all
that—after all, they have experienced their problems, so they do not need
to do elaborate studies, although simple ones might be in order. Similarly,
design goes through iterative testing and redesign cycles. With people
designing for themselves, this cyclical approach becomes automatic. After
all, if they design something to help solve their own needs, and it doesn’t
work as well as desired, they are strongly motivated to modify it.

Tools can be designed for and used by individuals, by designers, and
even for communities or groups of communities. But not all societal needs
can be solved by communities working in isolation. Many require much
larger groups to work with them. Some may require considerable funding
and expertise. Technical knowledge is required, even for apparently simple
things such as providing electric distribution, a communication infrastruc-

ture, clean, continuous water, and workable sewers that don’t contaminate
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existing clean water because they are poorly designed. Many issues are
part of large sociotechnical systems that require active participation of a
large number of people and disciplines to address. Yes, the projects need
to come from the people, but the technical requirements are often greater
than can be mastered by the community alone. The trick is to be able to
use technical experts without allowing them to dominate and thus derail
the community spirit and collaboration.

How Standards Amplify the Power of Tools

Convivial tools are even more powerful if instead of each tool being built
in isolation of the others, it is built to follow some standard guidelines and
principles, so that the knowledge of how to work one tool is readily trans-
ferred to others, thus amplifying the power of individual tools to empower
everyone. Consider clothing: standardization and ease of assembly of cloth-
ing evolved over tens of thousands of years. It took expert skills to make
animal skins flexible and appropriate for wearing, to take animal wool and
plant fibers and make them into durable, large pieces of material that could
be fabricated into clothing either by pressing the fibers together (making
felt) or by weaving the wool. Transforming these materials into wearable
items took skill. Developing useful textiles and fasteners took centuries.
Clothes used to be made specifically for each individual either in the home
or by going to specialists (tailors and dressmakers). In the early 1800s, the
development of standard clothing sizes began. These size standards are
imprecise, but for most people they are good enough for most purposes.

Clothing standards are still imperfect and, moreover, tend to be used
for the manufacturing of clothes by the clothing industry, not by indi-
viduals. The easy manufacture of clothes has not stopped people from
using home tools to make their own clothing. There is a large network of
“do-it-yourself” tools for individuals, along with multiple videos, articles,
and books to teach people how to make their own clothes; patterns for
different kinds of clothing; tutorials; discussions about hand tools, such
as the differences between home and industrial sewing machines; and so
on. This is an excellent example of community-led do-it-yourself projects,
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where the tools, the way to use them, patterns to guide the fabrication,
and materials for self-learning are combined to guide beginners through all
the necessary steps. Experts make themselves available to offer guidance
and to share their expertise, tips, and suggestions with everyone, both new
learners and other experts.

This is a simple example of democratization of design. Given an ap-
propriate set of basic components, the average person can assemble
whatever finished product is desired. A simpler example is how the items
purchased from a variety of stores are used to create individualized fur-
niture arrangements and kitchens. Food markets provide the ingredients
for meals. Hardware stores and lumber yards provide a different level of
components, designed for people with a bit more expertise. Experts at
the manufacturing and supply companies produce the basic components
in a form that those of us who are equipping our homes can use them ef-
fectively. From the individuals’ viewpoint, they all are creating (designing)
their homes to fit their needs.

The term democratization as used here means to “make (something)
accessible to everyone.” The goal is to enable everyone to specify their own
needs and then, either individually or collaboratively, to supply them. The
phrase “democratizing design” refers to the extension of self-developed,
designed, and constructed objects and methods to domains not yet cov-
ered. Consider health-care tools or citizen control over housing, city plan-
ning, public transportation, education, and communication. Why must
everything be done by experts?

That most of us assemble store-bought components into the clothing
we wear, food for meals, and entertainment systems in our homes sounds
mundane, but making it possible for nonexperts to do this has required
many years of development. To make it possible for people to self-assemble
solutions to their needs requires standardized components and a plat-
form of principles, policies, and standards to ensure that the different
components work well with one another. This has led to the development
of metatools: tools that make it easy to learn and to use other tools—for
example, instructional material, video tutorials, and discussion groups—and
thus help everyday people build their own solutions.
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The Do-lt-Yourself Movement

The do-it-yourself (DIY) movement is a wonderful example of self-forming
democratization. The history of DIY can be traced to the earliest days of
human technology, thousands of years ago, from tinkering and innovation
by everyday people to the cleverness in such things as New Zealand’s proud
heritage of creativity using commonly available wire for making fences (the
most common size was called “number 8”) to repair household, home, farm-
ing, and industrial products and also to develop creative new devices and
solutions to many of the issues they faced in the late nineteenth century.
The creative use of this wire led to the rise of the term “number 8 wire”
to refer to New Zealand creativity. (The equivalent tool today is probably
duct tape.) The creativity displayed by people who can repair and create
novel devices out of common, everyday materials can be found in cultures
all across the world. These skKills are what the French call “bricolage,” with
those that exhibit them called a “bricoleur” or “bricoleuse.”

In the United States, the word hacker originally referred to people who
were skilled enough to be able to “hack together” whatever it was that
was needed. In the 1960s, the term was attributed to many of the early
computer programmers, especially MIT students, and was used to denote
programmers who could quickly create clever programs to accomplish their
needs. (Confession: | was one of those MIT students. Today | am a proud
member of the Hacker’s Society, which still retains the goal of making
clever, useful things for meritorious purposes.) Alas, journalists distorted
the term by using it to refer solely to people who break into computer
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systems to cause malicious harm. No, the latter are not hackers; they are
troublemakers, criminals, or, sometimes, just teenagers who don’t know any
better. (And sometimes they are government employees of the many spy
agencies in the world, stealing the secrets of industries and governments
all across the world and causing havoc.)

The traditional example of DIY describes people who gather together
raw materials and construct whatever they need at the moment: in a word,
hackers. Today, as my examples of the tools available for clothes making
in chapter 23 illustrated, it is not necessary to start with the raw materials.
For example, in devising a home or office, one could go to furniture stores
and select the individual items and then populate a home or office. But
what if the items in the stores are not precisely what is needed or perhaps
are too expensive? Not everyone can construct their desires from the raw
materials. Clever members of the DIY community came up with ways to
repurpose existing furniture. Need a desk? Buy a wooden door, prop it up
on some filing cabinets, and there you are. Bookcase? Some bricks and
some long boards. Store writing instruments in old jars that used to hold
jam or preserves.

IKEA, a Swedish company that sells a wide variety of furniture all over
the world, minimizes the costs of shipping by packaging their disassembled
units in space-saving flat packages, designed to occupy the least possible
volume. Why minimum volume? Because the costs of transporting goods
by ship or truck is determined by volume. Flat packing saves money for
the company and enables it to keep its prices low but requires purchasers
to assemble the units by themselves (or to hire someone). IKEA turned its
flat packaging into a mark of distinction, helped by its well-known, carefully
tailored pictorial instructions.

Soon the hackersand DIY communities discovered the power of IKEA’s
modularity, which enabled individual pieces to be configured into a wide
variety of structures, not just the finished unit that IKEA thought it was
selling. For example, it is possible to turn IKEA kitchen cabinets into a
raised (lofted) bed with room for storage.

In 2006, Jules Yap (a pseudonym) looked into the creative ways that
people had combined parts from different IKEA packages. She thought
more people ought to know about these ideas and build the items them-
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selves, so she started the website IKEAhackers.net to show off their work.
Through the powers of the internet and social media, the word spread, and
soon people all over the world were purchasing IKEA'’s furniture just for the
parts and creating their own objects, then sharing the methods with the
world. In 2014, IKEA discovered what was happening and took legal action
against Yap. When the people who used IKEAhackers discovered the legal
threat, they raised such a popular uproar that the company reconsidered
its legal action and reversed course. Instead of penalizing Yap, company
executives invited her to Sweden and had (according to Jules Yap) a series
of constructive and positive conversations. Now Yap operates the fan-run
IKEAhackers.net website, which includes a statement from IKEA that says
that it doesn’t have anything to do with the website and is neutral about
the ideas and usage. From my point of view, this story clearly illustrates
the power of individual creativity to repurpose commercial objects in ways
that better suit one’s needs.

These self-generated examples of democratized design have expanded
to almost every domain of human experience, including art and enter-
tainment, education, health care, public health, and modern (confusing)
technology.

Health, Medicine, and Public Health

DIY websites for medical problems may seem difficult and perhaps danger-
ous to rely on. Nonetheless, many groups have banded together to create
their own communities of self-help, complete with informative websites
where medical experts serve as consultants and advisers. The collection of
knowledgeable and credible amateurs, describing how they have learned
to live with their ailments, mitigated the symptoms, or even cured their
own problems has proven to be helpful if done in a careful, methodical, and
responsible manner. Whether one is concerned about diabetes or obesity,
cancer or autism, there are many self-help sites available. For example, The
Rise of the Bio-citizen report from the Wilson Center’s Citizen Health Inno-
vators Project points out that citizens, patients, and families have become a
leading force in health research. It states that “patients often have in-depth
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experiential knowledge of their conditions along with a vested interest to
make sure that a treatment or device will be effective, safe, and beneficial.”

Medicine and health can be complex areas to work in because they are
so carefully regulated and fraught with unintended consequences. After
all, faulty medical devices or treatments can seriously harm or kill people.
Some people argue that medicine is a good example of a field not yet ready
for democratization. However, that has not stopped numerous individuals
from treating themselves, often better than the medical profession was
able to. Slowly, the medical profession is learning that these self-guided
experiments and innovations by nonmedically trained people can teach
valuable lessons everyone can adopt.

New tools allow people to do their own experiments. Societies and
groups have been formed to assist and to communicate their findings,
as in, for example, the Quantified Self movement. Inspired by the rise of
self-experimentation, Vineet Pandey in the Design Lab at the University of
California, San Diego, devised several tools to allow people to do controlled
experiments on themselves, centered mainly around their own hypotheses
about how their eating behaviors have impacted their health. The project
was called “Gut Instinct” and was supervised by Rob Knight, the director
of UC San Diego’s Center for Microbiome Innovation and a faculty member
in the Medical School.

High costs, regulations, and advanced technical knowledge required
for certain health projects limit the kind of things that average people can
do themselves. Nonetheless, there is much that can be done that does not
require government approval. For example, in 2017 | visited Pedro Oliveirain
Lisbon, Portugal, to learn more about his Patient Innovations group, which
has encouraged numerous patients to devise solutions to their ailments.
The group’s website shows the innovations conceived and built by patients
or their families. Even simple innovations can provide a meaningful uplift
to people suffering from serious ailments.

One strength of these health-care DIY projects is that people noticed
needs not being addressed by medical, public-health, or social welfare
organizations, so they took the matter into their own hands and tackled
those needs. A similar strategy has been used by the group in Bengaluru,
India, calling themselves the “Ugly Indians.” | spent a day with them in
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2019 and was impressed with the way the all-volunteer group had built up
a strong community network to reduce the spread of litter on the streets
and to provide other solutions to local issues. But they have been able to
address only the symptoms, not the underlying causes of litter and other
issues. This is a common difficulty for volunteer organizations because
they lack the resources required to attack the more substantive, underlying
causal factors. As a result, the symptoms continually recur. Even if citizen
groups recognize that the problems they are addressing are part of alarger,
complex system, they lack the resources to address the system as a whole.

Democratizing Design Will Not Succeed by Itself

Democratizing design cannot succeed by itself. The people who need as-
sistance also often need access to information, education, and often some
expert advisers or coaches who can help them get over hurdles, such as a
string of failures or the lack of specific expertise. The use of the negative
term failure is enough to discourage people, but one role of the coach is
to celebrate “failures,” to emphasize that they are learning opportunities,
and to make sure that everyone benefits from a review of the project
(sometimes called a “postmortem”) to see what learning has emerged. |
tell people that scientists never say they failed at some attempt. They say,
“That didn’t work,” and then they try a different approach. It also helps to
gather together in a group people who have similar problems, so they can
share ideas and results and give each other mutual support. When people
discover that others have similar problems, they can be more effective. The
most powerful aspect of the many citizen organizations that exist around
the world is the sharing of knowledge and emotional support.

Perhaps the most powerful effect of democratization is to dissolve
the separation between experts and everyone else, especially between
academics and nonacademics. Experts and academics are, after all, sim-
ply people, and everyone realizes that each group can help the other. It
is necessary to break down the feeling that many people have that there
is a distinction between “us,” the poor, the uneducated, and “them,” the
wealthy, the highly educated. No, we all are in this together, and quite
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often the everyday knowledge and experience held by “us” are highly
educational to “them.”

Ideas and innovation can come from anywhere, anyone. Many “every-
day” people can be amazingly creative and innovative if given the right
opportunities, environment, and support. Citizens are strongly motivated
to solve personal, local, and even global challenges: all they need is as-
sistance, guidance, and support.

Multiple methods will be needed, multiple techniques devised for each
of the many different kinds of problems encountered over geographical
regions, cultures, and environmental conditions. Even within the same set
of problems, the answers will vary from group to group. Public-health
methods that work in countries that have access to electricity, clean wa-
ter, sewerage, good communication, and efficient transportation systems
will be very different from those required in areas that lack many (or even
all) of these amenities. Medical treatments and instruments devised in
countries that have advanced technology and infrastructures often fail in
places where there is no access to power, clean water, and refrigeration.
This doesn’t mean that the answers cannot be found—it does mean that
tools and methods have to be designed differently for different contexts.

It is an enormous challenge to introduce effective design principles
to everyone in the world. Fortunately, the work has already started. Many
groups are working in many domains to establish tools for design, for mak-
ing, for education, and for dissemination. Every society already has a large
number of creative individuals designing things for themselves and others.
Many already have organized themselves into self-help communities. As a
result, if one does an internet search for “makers” or “do it yourself,” each
search yields an enormous number of valuable results.

The advent of relatively inexpensive machine tools, sensors, and com-
putational tools has allowed everyday tinkerers to produce impressive
results. Systems such as inexpensive computer processors, sensors, and
actuators (motors) as well as inexpensive 3D printers and laser cutters, plat-
forms for sharing ideas, websites, and innovating groups have proliferated.
There are too many to list. Many of the issues that need to be addressed
are large and complex: the large scope of these problems requires a unified
effort across the world. One reassuring sign is the existence of numerous
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efforts already in place. Their impact would be greater if they could join in
partnerships and collaborations with one another, precisely as described
in Sustainable Development Goal 17 of the UN Partnership for the Goals.

This is a huge, exciting challenge that requires resources from mul-
tiple disciplines, organizations, and groups across the world. Even if some
problems remain unsolved, a coordinated effort would leave behind a
better-educated populace who have available ever-improving tool kits,
technological aids, and the knowledge of how to apply their new capabili-
ties. The effort’s legacy will be the empowerment of all.
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DesignX: An Approach to Large,
Complex Systems

Although lam a champion of community-led efforts and the DIY movement,
many of the world’s problems are far too large and complex to be done
by small, volunteer organizations. In the 2010s at an advisory committee
meeting of the College of Design and Innovation at Tongji University in
Shanghai, five of us (four advisers and the dean) discussed the need to
recognize that many important societal issues are in actuality complex
sociotechnical systems. We asked, How can design address them? The
issues are not new: many people and disciplines have grappled with them
for some time. But how can designers play a role?

We realized that few designers are equipped to tackle the kinds of prob-
lems that combine a variety of stakeholders, multiple technical and environ-
mental factors, economic considerations, political sensitivities, and cultures,
laws, and regulations. Other groups have worked in these areas. The Systemic
Design Network and its series of conferences titled “Systems Thinking and
Design” as well as the Transition Design program at the School of Design of
Carnegie Mellon University, among others, address many of these concerns.

Our group of advisers named our work “DesignX” and decided to
organize a small workshop on the topic. We published the resulting sum-
mary of our findings in the design journal She Ji.

Small, Incremental Steps: Incrementalism or “Muddling Through”

During the DesignX workshop, John Flach, a psychologist and author of an
excellent introductory text on the power of feedback, suggested that we
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consider the “world-famous paper” “The Science of ‘Muddling Through’”
by the political scientist Charles Lindblom. Of course, none of us had ever
heard of this paper, but we found a copy and were immediately convinced
that it indeed described an important approach.

When | returned to UC San Diego, | asked all my friends if they had
ever heard of the paper. “No,” they all said. | asked the dean of engineer-
ing. “No,” he said. | think | even asked the chancellor (in his former life a
roboticist and dean of engineering at Carnegie Mellon University). Nope.
| asked the dean of the Business School. Nope. | asked the dean of social
sciences: nope. | gave up, but one day when | was meeting with the dean
of the School of Global Strategy and Policy, | asked him. “Yes, of course,”
he said. “Everybody knows that paper.”

Ah yes, the specialization within academia. Anyway, it was the key to
our understanding how to approach the problems of implementing large
complex projects. For me to explain what “muddling through” means, |
must back up and discuss the underlying conditions. So please be patient:
I will get there.

Implementation: The Difficulty in Addressing Issues within
Complex Sociotechnical Systems

The DesignX workshop did the easy part: analyzing the issues. The hard part
is doing something. Small teams of designers have been working across the
globe on societal problems, usually at a relatively small scale using many
collaborative-design methods. How can designers work with larger issues?

Describing these issues as lying within large complex sociotechnical
systems also points to the major difficulty: the issues are many, large, and
complex. Our usual design methods work well with projects that are relatively
small. When these same methods are employed with complex problems,
perhaps helping to develop a health-care system in a remote village in an
impoverished nation or to resolve sanitation or education issues or to devise
new forms of growing food, cooking, or transacting commerce, the imple-
mentation of the recommendations is difficult, drawn out, subject to repeated

revisions, and in many cases impossible. The design process never ends.
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Complex Sociotechnical Systems

When dealing with the large systems needed by societies, we are of neces-
sity dealing with complex, interconnected systems. Suppose that a small
village of a few thousand homes has asked for a modern sanitation system.
The current scheme is no longer working because the village has grown
over the years. Wells, hand-carried buckets of water, and local disposal
of sewerage from outhouses and chamber pots are not working and are
leading to discomfort and disease.

Modern sanitation systems, to use a deceptively simple example, in-
volve a huge number of interrelated variables that are connected together
in a web of complex feedback loops. Water has to be cleansed, made free
of toxins and infectious germs. Water naturally travels downhill, so un-
less the community is at a lower level than the water source, pumps will
be required. If the community is small, a well and hand-powered pumps
will suffice to bring water to the surface, and then to get it to homes they
will require either hand delivery or a pumping station. A larger commu-
nity will almost definitely need powered pumps.

If water is delivered to homes through pipes, it is important to keep
germs from entering the pipes. The simplest way is to always keep the
water under pressure, so that any leakage goes from the inside out. But
continuous pressure requires a constant, continuous supply of water, which
is not practical with hand pumps.

If the community wishes to employ a sewerage system, there are simi-
lar issues. Sewerage cannot be allowed to contaminate the water supply.
Septic tanks and latrines must be downhill from water supplies. If the
sewerage is carried in pipes, it is even more important to keep the water
pipes always under pressure, so that if sewerage leaks out of its pipes (and
there is always leakage), it cannot enter the water pipes.

There are many different kinds of wastewater, some of which can be
reused with little treatment, while others require more complex treatment.
Ideally, the different kinds of sewerage would be separated at the source
into different output pipes. Thus, the waste from toilets (black water) should
not be allowed to mix with waste from showers, laundry, and sinks (gray
water), butin many places the two types of wastewater are intermixed. Gray
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water is relatively easily cleansed and reused through biological purification
and filtration and then reused in the home or business. Blackwater is much
more difficult to treat, but after treatment, it can be reused as fertilizer,
a source of energy, and even nutrients. Most communities need technical
specialists to advise them.

The most difficult part of dealing with large, complex problems con-
cerns the complexities of implementation. Most people think that the tech-
nical issues and the accompanying technology are the most difficult, but
they are actually the simplest. The implementation of recommendations
involves human beliefs and behavior, so most difficulties arise from four

components:

1. System design that does not take into account human psychology
2. The humantendency to want simple answers, decomposable systems,
and straightforward linear causality
Collaborative interaction with multiple disciplines and perspectives

4. Mutually incompatible requirements

Here’s a highly simplified (but realistic) example that involves a new
sanitation system for a medium-size village. After many months of collab-
orative work among designers, sanitation engineers, civil engineers, and
dedicated local citizens, the results are presented at a public session. Now
imagine that everyone nods their heads in excitement over water pumped
directly to their homes and indoor toilets with efficient disposal of waste.
Hurrah! It seems that the collaborative work has been a success.

Alas, collaborative work with communities is never that easy. One
problem is that different community members want different solutions.
Worse, even if an agreement is reached at one meeting, during the next
meeting many members of the previous meeting will be absent, and new
people with yet different ideas have taken their place.

Even if agreement is reached on what is to be done, that early agree-
ment is often the easiest part. The community is apt to expect the solution
to be implemented immediately. Now watch them rebel when they begin
to realize that the plans that they excitedly helped create require the vil-
lage to be torn apart to install pipes for water, different pipes for sewerage,
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and perhaps wires for electricity. Some homes might have to be moved,
trenches will have to be dug in the streets and in the yards of homes, and
each house will need considerable renovation to allow installation of pipes,
sinks, and toilets. To keep the costs down, every home will get exactly the
same facilities, even though their needs—and their cultures—might require
differences. And consider how they, still in shock from this news, will react
when they are told that the disruption may last many years.

All four categories of roadblocks come into play in my simple example.
All of them create huge political difficulties that are apt to fracture the
social structure of the village.

All four involve complex human and social elements and can be ex-
acerbated by little understanding of fundamental human capabilities and
limitations in the design and analyses of a system. Any solution requires
collaboration and agreement of multiple social entities and political actors
and almost always demands compromises. Even where progress is made,
it may require so many compromises that the eventual implementation
tends to be delayed or cancelled or, if completed, is unsatisfying to all.

Muddling Through, Satisficing, and Approximation

How can designers deal with the complexity of implementation with so
many social, economic, and political issues? One method is to divide and
conquer. Here is where Lindblom’s proposal for “muddling through” ap-
plies: Do the project in small, incremental steps. Avoid trying to imple-
ment a large, complex system in one step. When each step is small, it has
to satisfy a smaller group of constituents, and the disruption created by
its implementation is also more limited in both time and space than the
disruption caused by large projects. Smallness allows for flexibility. Later
I'll show how modularity allows for different implementations for different
groups (or homes, as in the example that | use).

Lindblom called this method of doing things in small steps “incremen-
talism.” His paper was published in the major journal of his field, Public
Administration Review, with the title “The Science of ‘Muddling Through.”

It was the most frequently cited paper in that journal for quite a long time.
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Small steps do not ignite the passions as much as large ones, so they
can often be approved. Moreover, success in small steps simplifies the
approval process for future steps, whereas failure one of the small steps
does not lead to failure of the entire effort. The operations don’t have to be
perfect: they simply need to be approximations to the desired end result,
to be “good enough,” or, in Herbert Simon’s terms, they should “satisfice”
rather than optimize. In 2015, Jonathan Bendor wrote a useful review of the
application of the incremental approach to large systems, “Incrementalism:
Dead yet Flourishing.”

This approach requires a different design philosophy than might be
used when considering the project as a whole. Now the design must be
modular, with multiple small, relatively independent parts and linkages
that are designed for flexibility. The end result may not to be as compre-
hensive as the one idealistic total proposal, but at least some change and
improvement will occur.

Remember the discussion on foreign aid in chapter 22? There | de-
scribed the nomenclature of “planners”—who love large projects—and
“searchers”—who like small ones. Searchers were defined to be “on the
lookout for favorable opportunities to solve problems—any problem no
matter how big or small, whose solution will benefit themselves or oth-
ers. Searchers must learn enough about each little problem to solve it,
which means they must get feedback from the people affected by the
problem.” That is an excellent description of what Lindblom meant by
“muddling through.”
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Where Incrementalism (Muddling
Through) Fails

Slow approaches, such as those championed by the proponents of incre-
mentalism (muddling through), conflict both with the way organizations
allocate funds as well as with their lack of patience for results. | discuss
these two issues separately because they reflect two different pressures:
funding and time.

Funding Pressures

It often is easier to get large sums of money than small sums. Why? Differ-
ent people are involved in the large decisions. People who give out large
amounts of money are higher up in the chain of command. They are used
to making decisions about expensive projects. They will ask questions, but
usually about the financial projections. When small amounts of money are
requested, the people awarding the money are lower in the organizational
hierarchy of decision makers. They are more likely to read proposals with
care than are the people higher up in the organization and to question
numerous small, inconsequential things in great detail.

Reporting on the progress and finances of projects to the funders
is always a great burden, but the burden is similar whether a project is
large or small. As a result, people whose livelihood depends on grants,
whether from the government, companies, or foundations, always prefer
one large grant over numerous small ones, even when the total sum re-
ceived is the same.
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With large proposals, oftentimes the larger they are, the more auda-
cious the claims, the easier it is to get the money. Why? Because all that
is needed is for one very high-level person to fall in love with the concept.
If this is the case, couldn’t the community accept the single large grant of
money but still do incremental development? In theory yes, but quite often
in practice no. Why not? Ah, here is where time pressures arise.

Time Pressures

Hofstadter’s Law: It always takes longer than you expect, even when you take

into account Hofstadter’s Law.
—Doug R. Hofstadter, Gédel, Escher, Bach: An Eternal Golden Braid

Norman’s Law: The day the product team is announced, it is behind schedule
and over its budget.

—Don Norman, The Design of Everyday Things, rev. and exp. edition

People who fund a project often have great enthusiasm for it, especially
for big, audacious projects that require a lot of money. They must be en-
thusiastic, else they would not have funded it. And yes, they have been
briefed numerous times on the complexity, on how long it will take to
see meaningful results, but still the funders get anxious. What has been
happening? How come we haven’t seen any results yet? Sometimes they
will report having visited the project and seeing only a few small efforts
being made.

Incrementalism is a superior strategy. It is small, flexible, and more
likely to succeed. Quality takes time. New ideas take a long time to ma-
ture enough to be evaluated and then even longer to become usable.
But in this modern world of continual financial and economic pressures,
immediate results are the key to success. Incrementalism is a superior
strategy, but it often fails to meet the political requirements of funding
large projects.
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The Conflicting Pressures: A Big Project versus Numerous
Small Ones

When a serious societal issue reaches the attention of political powers,
there is a desire for a full-scale attack on the problem. Whether it is hun-
ger, homelessness, health, education, or transportation, once the problem
is sufficiently large that it is brought to the attention of decision makers,
the pressure is on them to provide an immediate answer. This is why large
foundations are called in or, worse, major consulting firms. These people
in turn call in the experts. The result is a huge, expensive report, recom-
mending a huge, expensive project.

The chance for funding occurs only once. The politicians need to be
able to tell the citizens of the area that the problem will be solved. If the
incremental approach requires continual new grants, even if small, not only
is that a lot of work for the requester and the evaluator, but the stream of
money could end at any point. The temptation is to go for the big money,
which means a big project, even though it is slated to fail. Is it possible to
get all the money but then to proceed incrementally with small projects?
Maybe, but it can be difficult politically. Politics plays a major role here:
politics cannot be avoided when dealing with major societal issues. But let
me try anyway: | suggest a merger of the one large project with a multitude
of small, incremental “searcher” steps.
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Incremental Modular Design

Although | strongly recommend keeping projects small and incremental,
maintaining flexibility to change as project requirements change, some-
times this approach is simply not possible. Funders and sponsoring agen-
cies often prefer one large homogeneous project. How can this conflict
be resolved?

Software-development projects have this same predicament, and as a
result developers have created ways of working on large complex projects
in small incremental steps. Societal projects have different variables than
software ones, especially the complex mix of stakeholders ranging from
community members, aid groups, and local foundations to government
and large bureaucratic agencies. Nevertheless, for community projects
| suggest an approach that borrows from the world of software as well
as from other strategies: | call the resulting mix of methods “incremental
modular design.” At its heart is the software-development method called
“Agile,” which uses multiple small modules that are assembled to fulfill the
requirements of the large, complex project being worked on.

Here is how incremental modular design unfolds. Everyone—the spon-
soring organization, the communities, and all the stakeholders—agrees on
the goals of the large project. They also agree that to maintain flexibility
and to ensure that the project is indeed going in the correct direction, it
must be divided into many small modules, each module being the smallest
size that can actually produce a useful result. Software designers call this
result a “minimum viable product,” or MVP.

Because each module is small, it can be implemented relatively quickly,
enabling its performance and utility to be assessed. Any concerns or
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inappropriate behavior can be rapidly modified. Because each module
actually works to deliver some value (the MVP philosophy), it is relatively
easy for the system managers and funding agencies to see progress. By
being small, it avoids the large bureaucracies and the major political argu-
ments. And because it is modular, it enables considerable flexibility.

Each module is constructed by a team effort in a process called a
“sprint.” One of the important components of modular design anditsimple-
mentation is a strict set of standards about the nature of the module’s inputs
and outputs. Animportant part of the implementation process is that each
module is tested as soon as it is completed to ensure quality standards are
met. The team develops the tests before the module construction begins,
and the sprint is not considered over until the module passes the tests.

One powerful principle from object-oriented programming languages
isused here. The performance requirements for each module are restricted
to the inputs required and the outputs delivered. What goes on inside the
module is of little concern as long as the input and output specifications
are met. If the focus is only on the standardization of inputs and outputs,
each module can be modified, rebuilt, or even replaced by a new module
without the need for permission or revision of plans. From the system’s
point of view, as long as the inputs and outputs meet the specifications,
the change in internal operation is irrelevant.

As | noted earlier, in most Agile assemblages each module is devel-
oped through a process called a “sprint.” In software, sprints are done
quickly, in days or a few weeks. For the kind of large, community projects
we are talking about, even small modules can take much longer than
modules created for computer programming, in part because they often
require collaborative efforts from different groups and may possibly rely
on human activities inside the module. It is easier to develop procedures
for the behavior of semiconductor circuits and software modules than
for human behavior, so | suggest allowing modules to spend months in
development. The Agile process also contains numerous guidelines about
team organization and meeting structures, which | skip over here. These
guidelines will require modification to fit the precise needs of the project.

Flexibility is important for two reasons. First, it is required to deter-
mine whether the system design is truly appropriate for the need. The
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advantage of Agile is that even if a ten-year project is the goal, it is not
necessary to wait until the end to determine if it will meet the actual
requirements. Instead, as each of the MVP modules is completed, it can
be assessed. As the number of modules increases, the assessment can be
more precise, which allows for continual reassessment of the overall proj-
ect plan. Second, as goals and requirements change, the modular approach
allows for rapid and smooth adjustment. And, of course, as the number
of modules increases, the operations can move from “minimum viability”
to “desired viability.”

Traditional project management, often called a “waterfall process”
because it tends to proceed in a linear fashion, has many virtues, especially
in ensuring that the project does not lose its focus on the final goals and
keeps to its schedule and budget. Modern waterfall techniques divide the
project into different stages, where each stage is assessed by manage-
ment to see how well it is progressing. This type of management can be
combined with the incremental modular design approach so that each
stage of the work is done using Agile techniques via small modules. This
combination allows goals and requirements to be under continual adjust-
ment, something that has traditionally been difficult with large projects,
where even slight adjustments can cause massive delays and spending.
At the same time, it maintains a top-down focus on meeting the final re-
quirements (even as they are modified), something that can get lost in a
traditional Agile project development.

Summarizing the Properties of Incremental Modular Design

Incremental modular design has four requirements:

. The project is divided into relatively small modules.

. The input and output requirements are clearly stated.

. Each module produces a useful result, certified by formal testing to
ensure that it meets the input and output requirements.

. The internal workings are not critical as long as the requirements

are met.
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The design yields several advantages:

. Each module can be replaced without harm to the system as long as
the replacement satisfies the input and output requirements.

. Each module can vary internally to be appropriate to local cultures,
thus providing equity and fairness to all of the community.

. The modularity that results from this process provides great flex-
ibility to the project, allowing for goals and other requirements to be

changed as necessary throughout the project.
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When Large, Multidisciplinary Projects
Are Necessary

Even if everyone agrees that large, multidisciplinary projects with their
accompanying large budgets, long timescales, and bureaucratic complexi-
ties are not ideal, sometimes for all the reasons stated in chapter 26 (and
probably others as well) the funders may reject the modular approach and
insist on a more traditional management structure for the large, expensive
project under consideration. What then?

The design profession has very little experience with these large
projects. However, as | was writing this book, Peter Jones and Kristel van
Ael sent me their new book Design Journeys Through Complex Systems:
Practice Tools for Systemic Design. (Peter Jones was a participant in the
DesignX conference in Shanghai and has long been involved with the
Systemic Design Network and its series of conferences.) It is an excel-
lent book, and its proposals need to be studied, taught, and applied. In
this book, the two authors present a process and recommendations for
taming the otherwise overwhelming complexity of methods and meet-
ings into a coherent, sense-making process that sets the standard for
these new skills and methods. The process isn’t easy. The major problems
lie in the politics and organizational pressures. As a result, the authors
divide the work into four different locations where co-creation—that is,
creative solutions from all the stakeholders—can be developed, shared,
and implemented. They call the four locations Lab, Studio, Arena, and
Agora. They have also developed a seven-stage process that works its
way through five different styles of workshops. Jones and van Ael have
done a masterful job of proposing a process to manage the issues en-
countered in managing big projects. | strongly recommend their book.
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Does this sound complex? Yes, itis. Why the complexity? Because social
issues involve societal systems, governance, and a huge variety of people
and their opinions, beliefs, activities, power, and influence. The difficulties
posed by the large number of groups of stakeholders, each group with its
own perspectives and requirements, leads to very complex decision-making.
Moreover, during the extensive time frame for these projects, the people
and the organizations change, altering the requirements and resources.
Managing and accommodating the conflicting requirements of these large
groups becomes the most difficult part of the project. This process is com-
plex because the problems being faced are complex. As | state in Living with
Complexity, “Our tools must match the complexity of the world.”

So which process is better, the large, complex organizational structure
described by Jones and van Ael or the large number of small, incremental
projects detailed in chapter 27’s description of the incremental modular
design process? The answer? It all depends. That is, different requirements,
funders, and political constituencies will require different approaches.
Sometimes one will be best, sometimes the other. And sometimes it will
require a combination of the two. In some complex situations, especially
where the mix of stakeholders cannot agree among themselves what the
project is about, or when in the middle of the project the cast of characters
changes (perhaps a new mayor is elected), neither approach will work. The
two approaches follow similar overarching principles, so it may be possible
to merge the two. More importantly neither has sufficient experience at-
tacking societal problems to be able to fully evaluate them yet. As each
approach is tried in different applications, each will most likely have to be
modified to be appropriate for the particular requirements of the project.
Over time, each of these approaches will evolve and new methods will arise.

The Role of the Designer in Large, Multidisciplinary Projects

Today’s designers have many truly critical skills: design thinking, the aware-
ness to heed people’s and societal groups’ needs, and a unique mix of cre-
ativity and practicality. These traits allow novel, creative ideas to emerge,
designs that can be built at an acceptable cost using existing technologies,
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are highly functional, robust, and reliable, and can be maintained and re-
paired by the communities where they are applied.

How can design play a role in complex sociotechnical systems such as
those identified in the UN Sustainable Development Goals? The techniques
of humanity-centered design are extremely well tailored for these large,
sociotechnical systems. They provide a way of thinking that can be applied
to almost any project, from the traditional design activities of creating
products, services, and experiences to developing company strategy and
organization, creating product families and platforms, modifying the com-
pany to work within the circular economy by reconsidering materials and
supply chains, and so on—all very different activities. Design processes can
be applied to governments, education, and recreation. There are no limits.
One important theme is the emphasis on products, services, procedures,
and concepts intended to enhance humanity.

Why is the field of design relevant when so many other disciplines are
already at work on these issues? Because design is unique in the breadth
of its coverage, especially with its interest in optimizing for the benefit of
the people, in collaborative, community-based design, in systems think-
ing, and in proceeding through prototypes, tests, trials, and modifications
based on early results. Designers, of course, cannot do these tasks alone:
they must join forces with those who work in many other disciplines and

teams, while providing a powerful framework for addressing the issues.

Designers as Orchestral Conductors

In an email to me on May 28, 2021, Gianandrea Giacoma and Sigurdur
Thorsteinsson expressed a great metaphor for design: “Design is not the
best musical instrument for every situation, but we believe it is the best
candidate for the role of orchestral conductor.” Giacoma is an ltalian psy-
chologist working in design with Thorsteinsson, an Icelandic designer, in
Milan, Italy. They are part of a fascinating research group run jointly between
MIT in Cambridge, Massachusetts, and the Politecnico di Milano in Italy.
They told me that current designers have the appropriate skills for many
tasks, but extremely complex problems that involve multiple disciplines
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from science, technology, health care, and the humanities require new
types of designers with different training.

In these very large projects, they suggested, in addition to perform-
ing the traditional role of helping the community and the other disciplines
construct the design of the system, design can act like the conductor of
a symphony orchestra. Modern orchestras consist of around 100 players,
some playing the exact same music, but others with different musical parts,
even if they play the same instrument as those near them. The conductor’s
real work occurs behind the scenes, during rehearsals. Musical scores show
what notes are to be played but not the manner of playing, the phrasing,
tempo, and especially the emotional feelings to express. Although different
musicians may have their own interpretations, it is the job of the conductor
to determine just how the piece will be played. The conductor’s job during
rehearsalsis to ensure that all the members of the orchestra understand the
overall theme and during the performance keep in harmony. This is made
more difficult not only because players prefer their own interpretations but
also because the players cannot hear all the others, and even the ones they
do hear are usually just the ones adjacent to them. The conductor has to
ensure that the sound that reaches the audience is balanced.

During a performance, the conductor’s role is to help with the syn-
chrony and sound balance of the instruments and to put on a performance
for the enjoyment of the audience. Yes, | mean that there are two perfor-
mances going on: that of the orchestra and that of the conductor. The
conductor’s gestures, body action, and grimaces are partially meant for
the orchestra but often more for the enjoyment of the audience, and in
today’s era of televised performances the conductor’s performance is an
essential part of the entertainment. My colleagues in the Music Department
at my university have told me, half seriously, half jokingly, that if conduc-
tors have done the rehearsals properly, there is little need for them to be
there during the performance.

How is this metaphor relevant to design? Any large design project, es-
pecially those dealing with complex societal issues, requires synchronizing
and balancing the opinions and talents of the many disciplines involved in
the project and the needs and wants of the people for whom the project
is being done. There can be hundreds of people involved (thousands in
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large projects), and it is essential that the different parts be done in the
necessary sequence so that they can be brought together smoothly at the
end. The design team quite often is the only participant that has a unique
overall view of the project. Designers do not have the technical skills of all
the other disciplines, but because of this overall understanding they are
in a good position to orchestrate the organization, structure, and activi-
ties of the many different experts in the different disciplines necessary for
the project.

To take a simple example, difficulties may arise in the implementation
process of the designed work, requiring some changes. They might include
a cost issue, the lack of availability or delivery delay of some critical com-
ponent, or even a new set of requirements or constraints. Many disciplines
might be required to restructure the project. The key knowledge that the
designers possess is a deep understanding of the reason for the project
and the needs of the community that it must serve. This higher level of
understanding can ensure that whatever new procedure is selected, it is still
compatible with the project’s goals. This may sound like an obvious require-
ment, but it is not uncommon for a midproject modification to interfere
with a project’s purpose. Giacoma and Thorsteinsson are absolutely correct:
designers should be conductors—facilitators, supervisors, and mentors.

“Why design?” you may ask. “Aren’t there other fields that lay claim
to this expertise—for example, product management?”

“Yes,” | would answer, “there are other fields,” and now | would use
one of the arguments that Roberto Verganti and | proposed for design in
the Harvard Business Review: “Yes and, but.”

The “Yes and” part of the answer is this: Yes, there are many fields that
are good at managing large projects, and design should partner with them.
Why do we need design? For all the reasons that | just described regarding
the role of the design team as a conductor. Design has one overarching
focus that is quite unigue and essential when dealing with projects that
address societal issues: the needs and goals of both the project and the
people, the target population with whom the project is being done.

That’s the “yes” part of the answer, and now comes the important “but.”
But most designers cannot fulfill the role of conductors. In most current
educational programs for design, designers are seldom taught how to
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work collaboratively and effectively in multidisciplinary teams where most
of the participants are not designers. Even when designers receive some
training with people outside of design, those people are from business or
engineering, the “usual” disciplines involved in such projects. As a result,
designers don’t learn the managerial skills required to work with many
different subject-matter experts, especially when these experts may give
conflicting advice and recommend activities that would negatively impact
the schedule or budget. That’s what conductors are for: to restore harmony
and progress without losing the participants’ trust.

Accountants and politicians are essential to the success of any large
project, but project leaders often view their questions and requirements
as disruptive. The various disciplines are often insensitive as to the costs of
their activities, however, so accountants are necessary to ensure that the
project does not exceed the amount of money allocated. Politicians have
to continually act as communicators between their constituents and the
project, often demanding things that were originally not part of the project,
perhaps requesting a change in goals because of their constituents’ persis-
tent objectives. Neither party is an enemy: they simply have different jobs
to do. The project leader has to learn to work with these groups in part by
maintaining friendship, in part by helping the project workers understand
the need for keeping within budgets and responding to the voices of the

community. Is this task easy? No. Is it necessary? Yes.

Forming Partnerships with Project Management

The field of project management (and the subfield called “complex project
management”) is responsible for ensuring that projects get carried out
properly. This is an enormous responsibility for the kinds of large, complex
projects | am talking about. Project managers must work with a wide range
of people in multidisciplinary settings. They are especially skilled at ensur-
ing that all the details of a large project are carried out with high quality,
on schedule, and on budget. These are skills that most designers do not
have, and the best way to ensure that a project makes use of these skKills
is for designers to partner with project management.
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The requirements for designers and project managers are synergistic.
The designers’ goal is to ensure that the project actually meets the needs of
the people for whomiitis designed—the target population and all the many
stakeholders—while the project managers focus on proper completion. The
two disciplines of design and project management are therefore tasked
with different aspects of the same goal. They need to learn to become a
collaborative team. To my knowledge, such collaboration is not yet taught
to students in either field.

Project management, for example, is responsible for the planning,
budgets, timetables, and schedules for the many different operations re-
quired to complete the project. This includes managing the supply chain of
parts and supplies, whichin turn, includes the hiring, training, and manage-
ment of the workers. With large projects, it is essential to have qualified
project managers.

The design team specifies the structure and details of the project imple-
mentation. The project manager’s job is to ensure that the project actually
gets done. But what happens when there are difficulties, impasses, when
the design turns out not to work or when the budget suddenly changes?
In large projects that have huge budgets (measured in billions of euros or
dollars) and take considerable time to complete (years or even decades),
goals will change, and budgets will change. Even the politicians involved
will change, with the new ones not necessarily sympathizing with the proj-
ect or perhaps becoming too sympathetic and urging all sorts of radical
“enhancements.”

When changes are required, it is best to let those who designed the
system in the first place make the changes in collaboration with the com-
munity for whom the project is intended. These groups understand all the
numerous constraints and trade-offs involved. All too often, the changes
are done by the working crew, and the original designers are never con-
sulted. For small modifications, the latter approach is often satisfactory,
but not for major ones.

In addition, many managers and administrative stakeholders are very
concerned with optimization of time and money. That is all very well, but
what about the people for whom the project was intended to serve? It
will fall upon the designers to champion the end users of the project and
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ensure that their needs are always considered. If changes must be made,
the end-user population should be involved in deciding how to carry out
the changes in a manner that is satisfactory to them.

Many proposals for large-scale, societal projects optimize the recom-
mendations for efficiency, productivity, cost, or reliability, not recognizing
that these measures often take a toll on the people involved in the system.
They also end up producing the opposite effects: reducing efficiency and
productivity in the medium to long run while increasing cost. Many disci-
plines are good at problem solving, but few ask whether they are solving the
correct problems. Well, that’s what designers are trained to do: when given
a problem, they ask, “Why is this the problem?” When given a proposed
solution, they ask, “Why?” Designers can be difficult to work with because
they are always questioning. But questioning can lead to better ideas.
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Dealing with Scale

The word scale has many different definitions. In the world of products,
scale frequently has to do with the size of the item or the size of the market
that is being addressed. The word scale is used in the world of business to
represent the relative size of the business and the company’s workforce.
“To scale up” (often simplified as “to scale”) is to increase the size by a
significant amount. Scaling up can be difficult. A company that produces
only a few hundred items has to undergo massive change to be able to
produce thousands, let alone millions.

Scale is one of the critical beginnings of the mechanization of society.
Many of the ailments of modern society can be traced to the problem of
supplying food, transport, clothing, shelter, education, and all the necessi-
ties and nonessentials of life to a large population. Scale probably started
as people begantolive inlarger communities and introduced the first early
stages of specialization in making clothes, cooking, hunting, fishing, farm-
ing, making tools, and so on. Each activity had to scale up from supporting
only a small group of people to supporting large numbers. Agriculture
is perhaps the earliest example: crops and animals were domesticated,
and land was deliberately tilled, planted, and harvested to serve an ever-
increasing number of people. The increased scale of agriculture destroyed
the forests as trees were cut down to clear fields for planting. The quality
of the soil was also harmed as the constant tilling and growing of the same
plants season after season destroyed the soil’s nutrients. Cities amplify
the problems of scale, for they concentrate many people into a small area,
leading to social problems and health issues as well as an increased need

for food, clean water, waste disposal, and so on.
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Scaling up from small to large is a daunting task. Some companies
have grown larger and larger to the point that they exceed the net worth
of many nations. Some manufacturing and distribution companies employ
more than one million people. Today, large international companies sup-
ply products to the world. Some companies have hundreds of millions
of customers, and large nations such as China and India have to provide
services to billions of their citizens.

Scale has its problems. Management is difficult, for no single person
can understand all that is happening in large organizations. There is a
rule of thumb in management that no person should have more than
roughly ten direct “reports” (workers who report to a manager), which
means that as the size of a company grows, the number of managers
grows logarithmically with the number of employees, with every tenfold
increase in employees requiring a new level of management. Every thou-
sand workers require one hundred managers, and those one hundred in
turn require ten managers, who in turn have one manager: four levels of
employees and managers for a thousand workers.

The limited number of people that any one person can manage auto-
matically leads to a hierarchical structure of control, and as the number of
employees grows, the traditional way of maintaining control is to develop
official policies—more and more of them to the point that so many poli-
cies are needed to control the development, distribution, and overseeing
of the policies that some of the policies will be about how and when to
develop policies. This huge bureaucratic structure impedes the develop-
ment of novel ideas.

Many companies have tried to develop other forms of management
to avoid the stifling effect of large bureaucracies, but alternative structures
where employees have less supervision and more freedom (in other words,
loose coupling) are rare. The two oldest examples of hierarchical organizations
arearmies andreligions. It is noteworthy that small, nimble startup companies
can sometimes outperform large, slow-moving companies and even succeed
in overtaking the large companies. Then the small, nimble company itself starts
becoming large and ponderous as it scales up. Similarly, large, well-organized,
and well-controlled armies can sometimes be defeated by much smaller forces
of small, self-managing groups of warriors through guerilla warfare.
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Scale implicates the world of monoculture, for it is easier and less
expensive to make clothing, appliances, transportation, gardening, and
woodworking tools the same across the entire world. As scale increases,
the need for efficiency increases, which tends to dehumanize the workers.

I’'m telling you here, though, that scaling up is the way of the past. Now
consider a future in which we instead scale down.

Scaling Down: The Rise of the Small

Can the ailments of scale be avoided? Probably not, because with 8 billion
people on the planet, a number growing rapidly, the requirements of feed-
ing, housing, educating, and caring for everyone requires massive organiza-
tions. Can new technologies help, especially communication technologies
that allow for flexible ways of communicating with and keeping track of
multiple people? Jeremy Myerson, founding director of the Helen Hamlyn
Centre for Design at the Royal College of Art in London (now retired), yet
another participant in the DesignX seminars, has proposed that the way
to scale up is to scale down. Scaling down, says Myerson, requires a new
mindset. Among other things, it means “a participatory mindset, which
means creating with people rather than for them.” He argues that designs
should be for individuals, not abstractions. Scaling up, he points out, usually
requires designers to avoid friction to maximize positive acceptance and
tolerance. If the aim is to design for a small number of individuals, then the
design can emphasize positive aspects, building on what individual people
and communities offer. Scaling down removes many constraints on design,
allowing for more freedom and creativity.

| argue that we can combine incremental modular design with Myer-
son’s proposal to stop designing for the masses and instead scale down by
designing for the small, for individuals. How? New technologies now allow
a large number of small, independent firms to serve people’s needs. They
would be local, so the customers could go directly to the company. New
additive manufacturing methods (for example, 3D printing) are inexpen-
sive enough for individuals to own them. These accessible manufacturing
tools can be coupled with plans that are easily available on the internet,
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some free, some at low cost, and that can be fed directly to the printers,
which will then construct the needed item. Optimally, the creators of the
plans would be available to answer guestions or to customize the plans
for specific needs.

There are other exciting new developments. Small farms using hydro-
ponics, or so-called vertical farms, allow the plants to be hung on vertical
supports so that food can be grown in a relatively small space. New tele-
communication methods, especially the development of video conferenc-
ing, minimize the need to travel. People can live wherever they wish, eat
food grown locally, and buy from small manufacturing shops available in
the community or evenin homes. People can do many of the tasks required
by their jobs from their homes, avoiding lengthy, polluting commutes to
and from work.

Small-scale, customized manufacturing moves away from the mass
manufacturing of physical products with its need for huge, expensive man-
ufacturing tools and efficient assembly lines. Instead, we could have small,
local developers and designers. Imagine small machine tools and more
use of additive manufacturing such as 3D printers, laser cutters, and many
new developments for producing physical objects quickly in small num-
bers. This approach maximizes flexibility, allowing designs to be made for
individuals. Similar ideas work for numerous activities. Think about just-
in-time learning of a variety of subjects: short, simple lessons available
whenever they are needed.

Mass-manufacturing will still exist for many products because it is by
far the most efficient way of making them at high quality and low cost.
But as new technologies and means of making are developed, the need for
mass-produced objects will surely diminish. Mass production yields inex-
pensive items, but only if they are produced in huge quantities because this
type of production requires huge investments. The machines and special-
ized dies and tools are expensive. The supply chain is large and complex,
with high transportation charges, which is bad news for the planet. Local
manufacturing avoids such wasteful activities.

New technologies might very well allow us to overcome the problems
caused by the old technologies of mass production and the assembly line.
We might be able to make things in small lots, crafted individually for the
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needs and desires of the audience. The designs of these small batches
would be good matches for people instead of today’s homogenization of
the world, with everyone, everywhere wearing the same clothes, eating the
same foods, learning similar things from their schools. We need to scale
up the creation of goods to cover the world, but do so by scaling up the
number of different efforts while scaling down the size of each effort. My-
erson suggests five principles to follow:

—_

Cultivate a Participatory Mindset—Not an Expert One
Make the Process Design-Infused—Not Design-Led
Design for People—Not Personas

Aim for Engagement—Not Abstraction

GEESEETEEN

Build on Assets—Don’t Just Minimize Deficits

Today’s world has large, global companies that serve millions or even bil-
lions of people. Let’s reverse this trend: have small, local companies, each
one serving a small number of satisfied customers. In other words, scale
up the number of small, scaled-down businesses and activities: lots of
small, personalized businesses, perhaps collaborating with each other in
the purchase of raw materials and sharing of ideas. A particularly attractive
feature of small, scaled-down businesses is that it puts power back into
the hands of local individuals within their own communities.

Technologists tend to think that all problems in the world can be solved
with yet more technology. Challenging that belief allows everything else
to change for the better because more technology can also mean more
headaches, more requirements for maintenance, and more repairs. Because
the world contains so many different cultures, each with its own belief sys-
tems, let’s scale down the societies of the world instead of continuing to
follow the destructive precepts of modernity. Why not create a pluriverse
of societies, where the differences between them are celebrated, and each
society accepts and tolerates the others. Designers need to allow multiple
designs, or “designs for the pluriverse,” as Arturo Escobar puts it in the
title of his 2018 book. Note that Escobar uses the word designs—the plural
form of design. There must be different designs for different groups. Mass
production assumes one design for all: we must change that.
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Design: Necessary but Not Sufficient

The major issues facing the world today can be solved only by a concerted,
multidisciplinary, multifaceted mobilization of all peoples: a pluriverse of
approaches, of styles, of methods. No single discipline can solve these
problems; all of the disciplines are necessary.

One designer told me that he was asked to work on a health problem.
After much investigation, he concluded that the real issue was simple:
Americans’ lack of good health care and public health facilities and prac-
tices. The United States needs to fix its health-care system. “Yes,” | re-
sponded. “Are you going to address health care?” He said no. After all, he
said, “I pointed out that the solution is political, not design.” So he stopped
working on the problem. | disagree with both parts of his conclusion. First,
the solution is not simple, and, second, the problem is a design problem.

Health care is an amazingly difficult societal problem. This is true in
all countries of the world, even those with advanced social programs for
payment and support. | agree that the system in the United States is badly
deficient, but this problem can’t be easily resolved. There are numerous
complexities, each involving a different dimension of interests and con-
cerns. Moreover, payment for services is not the only issue. The United
States has excellent physicians and hospitals. It spends more money per
person on health care than other comparable nations but is nevertheless
rated low in health outcomes.

This is absolutely a design problem. Just because a problem is difficult
and involves politics and economics doesn’t mean designers should give
up on it. Designers need multiple collaborators to tackle health care, but
that is no different than tackling any other complex problem. Complex
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sociotechnical systems always require multiple collaborators. Designers
will have to stretch their knowledge and understanding, learn new topics
and new approaches. Yes, the medical system issues must be fixed by
political action. Yes, health care is also an economic issue because costs
are driven up by the high costs of pharmaceuticals and health insurance,
much higher than in nations that have better health care. Work on these
issues obviously requires a different sort of skill than that of the traditional
designer, but all societal issues require a mix of skills that are different
from those traditionally used in design—skills such as economics, social
sciences, technology, business, politics, and new methods within design.

Many of today’s designers believe that their only responsibility is to
do “the design,” which means the plan. They often have little say in se-
lecting what problem they will work on or on the goals and constraints of
the problem. And then when they finish their plan, the design, they pass
it on to those who are charged with implementation. Is it any wonder that
designers complain that their ideas were badly implemented or that they
were not given the proper goals or constraints?

Today, in the twenty-first century, designers must face these new chal-
lenges. These complex issues will have new kinds of goals and constraints
that will require the involvement of people in many disciplines. Does this
make the process unwieldy? Yes, but it is design’s function to transform an
unwieldy, contentious process into a smooth-running, collaborative one.
After all, everyone involved should have the same goal—successful health
care in this example—even though they may have different philosophies
and approaches. By focusing on the common goal, by agreeing to work
together, the different players can come to agreement. Will everyone be
satisfied? Of course not. Quite often the goals and constraints are contra-
dictory, so that it is impossible to satisfy them all. Compromise and shared
interests can lead to a system that all agree is better than what exists, and
because of the dynamic nature of complex systems, the system can evolve
and slowly improve over time.

Most of the serious issues of the world are within complex systems that
combine economic, legal, educational, and political dimensions. But who
else should deal with these issues if not designers? During the COVID-19
outbreak, many people refused to wear masks or get vaccinated. Are those
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issues for designers? | say yes. Preparing for future pandemics is another
task for designers.

Consider climate change. Technologists are ready to respond with
their billion- or trillion-dollar projects, and although they may succeed
in countering the major issues of climate change, all that effort will go
toward fighting the symptoms, not the causes. Fighting the symptoms of
climate change with technology is difficult, but getting at the root causes
is far more complicated, for it involves how the wealthy live and work at
the expense of others in all the nations of the world. To stop this excess
requires changing our entire structure of government, of the way we live,
of the economics of life, and of the politics that lies beneath them and sup-
ports the disastrous policies that got us here. Everything has to change.

To drop out because the problem starts to involve politics or econom-
ics, supply-chain management, or labor relations, none of which is part of
the traditional design training, is to guarantee failure. How do we mobilize
the proper groups to work together for the betterment of all? Now that’s
a worthy design problem.

What Design Has to Offer

What is it that the design profession can add? Part of the answer is that
design’s major weakness is also its greatest strength. The weakness? De-
sign has little content expertise outside of the design process itself. Its
greatest strength? Designers have no prior knowledge or preconceived
notions to get in the way or to suggest solutions to issues far too quickly.
When called in to help with a problem, designers have to learn entire new
fields. Designers will have to find the relevant subject-matter experts and
form partnerships. But because they know so little about these areas of
expertise, they have to ask many questions, usually of the type that are
generally called “stupid.” Why stupid? Because to the experts they seem
so obvious that no intelligent person would ever ask them.

Stupid questions are often the most powerful questions of all, how-
ever, because they often get at the fundamental assumptions of a field—so
fundamental that nobody in the field has ever thought to question them.
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Here, the Japanese system of the Five Whys is useful. When told that a
question is stupid, the response has to be to ask why: “Why is it stupid?”
This often leads to the answer: “Because everyone knows the answer.”
That’s interesting, so ask again: “Why is that?” When forced to explain
why an assumption is made and to give reasons and examples, experts
often stumble. The magic happens when eventually someone answers the
question “Why do you do it that way?” with “We have always done it that
way.” This is the key spot because the next question should then be “Is
there some other way we might do it?” Once that point is reached (“we
have always done it that way”), a wonderful opportunity has arisen to
challenge the assumptions and the history of behavior. Here is where the
design method shines: it rethinks the issues and, surprisingly often, is able
to point out a different way of doing things, a way so different that the
original problem simply disappears.

In chapter 19 (in the “Causality” section), | point out the limitations
of the Five Whys process: it assumes a linear system of causality, where
there is one major causal path. With complex systems, there are multiple
factors. This means that the designers must never be satisfied with the
discovery of a single underlying causal factor. Designers must be sensitive
to the complexity of systems and track down the most important critical
paths. Nonetheless, the continual probing of experts with “why” questions
can be a powerful tool.

The second major virtue of designers is the ability to view the issue
from the point of view of humanity, ensuring that all the system-wide im-
plications are considered and that the result above all fits human needs,
not just the traditional time, efficiency, productivity, and cost requirements.
Most projects are done for some purpose or for some high-level goal. Our
twenty-first-century designers do projects with and by people.

And finally, modern designers do not force solutions upon others.
We let the solutions be driven by the community. Designers work with the
community as mentors, advisers, and facilitators. Community members
understand their own problems and have often devised simple effective
approaches to deal with them, but they lack the resources to go beyond
attacking the symptoms. That is where outside people (designers) can help.
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That’s what makes design unique: it is necessary, but not sufficient.
It is necessary enough to have a major voice, but because design alone is
not sufficient, designers must work in partnership with the other experts
and critical stakeholders, especially the local governments and the fund-
ing agencies.

As Pieter Jan Stappers and | state in our DesignX papetr,

A difference between the design point of view and that of the traditional
analyst can be seen in the language used to describe the same behavior.
Traditional analyses often blame system failures upon human error, such as
“lack of attention” or “failure to follow procedures.” The solution is admon-
ishment or retraining. To the designer, however, these are not causes: they
are symptoms of underlying difficulties. From the design perspective, the
proper solution is to discover the underlying causes of the human behavior

and redesign the system so as to eliminate them.
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