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Systems Analysis to Inform and
Support Global Transformations
By Stephen M. Robinson, Elena
Rovenskaya, and Ulf Dieckmann

G

overnments and private decision-makers worldwide now confront problems
of unprecedented difficulty. The challenges
include the increasing scale and coupling of
complex systems, the acceleration of technological advances, economic interactions,
and information flows.

the key dimensions in these examples are
not primarily technical, and often not even
economic, but rather social and/or political.
Moreover, even if the graduate is able to
clearly recognize the additional dimensions,
he/she will not typically possess a toolkit
of skills for tackling them. In addition, the
graduate will often not know how to carry
on a constructive conversation with stakeholders in terms they can understand.

Systems Analysis: A
Multidimensional Tool
Over the past decades, the field of systems analysis has matured into a broadly
applicable tool for the development of integrated multidisciplinary solutions and policy
advice for some of the world’s most pressing problems. From its inception in military
analyses during World War II to its extension to civic applications pioneered by the
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New Kinds of Global Challenges
Four relatively new trends heighten the
difficulty of the aforementioned problems.
First, the increasing scale of the world’s
population and people’s activities—and
hence their impact on the natural environment—runs the risk of exceeding planetary
boundaries. Secondly, interdependencies
among people, companies, and countries
have grown to the extent that local failures
in public services can create mass emergencies; the systemic risk underlying the
latest global financial crisis is a prominent
example. Thirdly, the high speed of technological advances presents challenges to
long-term planning, such as the planning of
investments in large infrastructures subject
to high uncertainties. And lastly, the advent
of new social media facilitates mass agitation over contentious issues, often leading
to irrational politicization.
Traditional technical education in operations research (OR) does not provide sufficient tools for assisting decision-makers in
handling these problems. It is still common
to analyze systems via a quantitative model
for predicting their future—either deterministically or stochastically—and then examine
the ways in which a single, known criterion
for the goodness of a solution varies with
decisions. Students in traditional university
programs learn effective technical methods
to make such analyses, producing what are
often called “technocratic” solutions. These
solutions are important and useful, but insufficient to serve as guidelines for handling
problems of the kinds described above.
For one thing, decentralized decisionmaking under bounded rationality is a characteristic of many of these problems. One
must account for this, as well as for the
aforesaid interdependencies, to produce
feasible solutions. For instance, enhancing
transportation to improve an area’s economic condition will not work if those influential in the local government block the new
arrangement to preserve their monopoly on
transportation. Likewise—an actual, recent
example—a program that builds wells to
provide clean drinking water in rural areas
will fail if villagers are not both able and
motivated to keep the pumps in good repair.
A typical OR graduate is unlikely to see
the real problem in such situations, because

