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What do politics, trading, emergency manage-
ment, millennium development goals, policy-
making, and biology have in common? This 
IFORS News issue tells you how and why 
“Operations Research” is the answer. The edito-
rial “OR: More Interdisciplinary Than Ever” sets 
the tone for the various articles in this issue that 
show the role of OR in Chinese national policy-
setting, reaching the MDG, recovering from the 
Japanese earthquake disaster, computing fair 
representation of groups, advancing researches 
in biology, and making markets smarter. 

You will also learn how this relatively young discipline that has found its way 
to diverse application areas has attracted, in the past few months, thousands 
of conference participants in Charlotte, Shandong, Zimbabwe, and Zurich.  
The latter conference was also a celebration of the Swiss OR society’s 50th 
year. Speaking of societies, we feature here the world's oldest at 63 years 
old, the UK OR society. Incidentally, the review of “Profiles in Operations 
Research” gives us a look into the book about eminent individuals who had 
a seminal influence on OR over the past 70 years. If the UK OR society is the 
oldest founding IFORS member society, the youngest IFORS member is the 
national society of Nepal, accepted into IFORS only on November 29. Our 
heartiest welcome!

In the same way that our discipline continues to evolve over time, the IFORS 
News is similarly evolving to find new and better ways to serve its commu-
nity. Starting with this issue, we introduce a new feature - tutorials. We 
feature two such tutorials in this issue, one on smart markets, and another 
on bioinformatics. 

I do hope you will find the materials here interesting - and maybe contribute 
one yourself. So start writing- I am waiting to hear from you.

I S S N  2 2 2 3 - 4 3 7 3

Elise del Rosario
<elise.del.rosario@stepforward.ph>

Reproduction of materials printed here is welcome. We do request 
that the source, IFORS News, be acknowledged.
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Recent interdisciplinary research shows that OR has found its way into 
other scientific and social research fields. Along this line, let me share my 
experience in extending OR methodology and techniques into other 
fields.

I witnessed the international discussion in the seventies about the OR 
development and its future, highlighted by several works, to wit:  “The 
future of operational research is past” presented at the 1978 EURO 
conference by R.L.Ackoff, an OR trailblazer; the paper “Operations 
research and systems analysis” that appeared in Science, 209, 1980 
written by H.J.Miser; and later an investigation on OR circle in Europe 
and North America reported on the 1981 9th IFORS conference by 
R.E.Machol. The discussion had a temporary recess in the beginning of 
this century when R.C.Larson offered “The Science of Better” as a 
synonym for OR. 

These exchanges of opinions stimulated a lot of OR work, thus causing 
OR to blossom again. Following the doctrine of P.M.Morse and 
G.E.Kimball: “Operations Research … is an applied science utilizing all 
known scientific techniques as tools in solving a specific problem”, my 
research group in the Institute of Applied Mathematics, Chinese Academy 
of Science (http://zhangroup.aporc.org) started in 1996 to delve into 
Molecular Biology (a very hard time for us) and use OR methods to solve 
some basic problems of Bioinformatics and Systems Biology. 

At present, we know that biological and medical sciences has become a 
rich area where OR has been successfully applied. A lot of OR has 
certainly gone into providing better solutions for surgical and bed sched-
uling, emergency transport, accident trend analysis and treatment optimi-
zation in healthcare services. At the same time, OR has shown great 
promise in its ability to address recent scientific challenges in biology at 
the molecular level, especially the brand new Systems Biology (SB).

SB is a term used to describe a number of new trends in bioscience 

research. As a new field in biology, it is 
driven by waves of genomic data, particu-
larly the studies of interactions between the 
components of biological systems. SB 
studies how these interactions give rise to 
functions and behaviors of a system (for 
example, the enzymes and metabolites in a 
metabolic pathway/network). SB plays an 
important role in curing complex diseases and engineering microbes for 
biofuel production, to name a few. 

OR methodology is extremely useful in SB study. Firstly, current biologi-
cal structures and functions are optimized through evolution over a period 
of time, making optimization a natural and powerful tool for modeling 
complex biological processes and problems. Secondly, SB problems are 
often modeled as graphs/networks and solved by theories and algorithms 
of graph theory and combinatorics. For example, linear programming and 
convex programming have been widely developed to reconstruct gene 
regulatory networks, transcriptional regulatory networks, and protein 
interaction networks. Quadratic programming has been applied to align 
two different biomolecular networks, and optimization has been the main 
engine behind metabolic flux balance analysis in metabolic networks.
It took 15 years from the setting up of the first OR group dedicated to the 
bioscience research to the founding of the ORSC Chapter, Society of 
Computational Systems Biology. While it may be said that the important 
role of OR in SB has attained a level of recognition after a long time, it is 
also true that OR in SB is still in its nascent stages. Existing OR models 
and algorithms are hardly sufficient to deal with the modeling and compu-
tational complexity required by SB.

As my title suggests, it is not only in SB that OR has gained inroads. Let 
me draw your attention to OR applications within the Asia-Pacific area in 
the fields of Emergency Management, Complex Network Research and 
Nation’s Policy/Strategy Study which are also contained in this issue.

Xiang-Sun Zhang <zxs@amt.ac.cn>

Memberships in institutions vary widely in 
terms of size and groupings. This paper 
tackles the ways in which membership 
groups are represented in the decision-
making bodies of institutions. 

Five cases of representation.
 Case 1: The Congress of the United States consists of two chambers, the 
House of Representatives and the Senate (The Constitution of the United 
States, Article I). Any of the 50 States of the US is represented by two 
Senators each in the Senate: “The Senate of the United States shall be 
composed of two Senators from each State” (Constitution of the United 
States, Article I, Section 3).

Case 2:  The number of seats in the House of Representatives is propor-
tional to the population of the state. The bigger a state, the higher is the 
number of seats. “The Number of Representatives shall not exceed one 
for every thirty Thousand, but each State shall have at Least one Repre-
sentative“ (Constitution, Article I, Section 2).

Case 3: In Germany, the “Bundesrat” (i.e. the Federal Council, one of the 
two chambers of the parliament) has three up to six seats per state 
(Bundesland), depending on the population of the state. 

Case 4: The European Parliament, representing the 27 EU member 
nations, has 736 seats. The single member nations have between 5 and 
99 seats, according to their population.

Case 5: IFORS, the International Federation of Operational Research 
Societies, has about 50 Member Societies. Their voting power is propor-
tional to the square root of their membership.

In any of such cases, we have the size x (such as the population) of the 
single membership group as the independent variable, and the quantity of 
representation y (i.e. the number of seats), the dependent variable. The 
relationship between the variables is always 

y = c xp.

In this formula, c represents the total number of seats while p controls the 
dependence between y and x. In case of p = 1, y is proportional to x, such 
as in case 2. If p = 0, the number of seats is independent of the population, 
and all the groups have the same number of seats, such as in case 1.>>

Fair Representation of Groups in Institutions
Heiner Müller-Merbach <hmm@bior.de>

Feature

OR: More Interdisciplinary Than Ever 
Editorial
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>> There exist two extreme principles of representation, 
such as:
(i) Each group has equal representation. Small 
groups have the same power as big groups. A coalition of 
small groups can outvote big groups.
(ii) Representation is proportional to the size of the 
group, i.e. the dependent variable is proportional to the 
independent variable. The big groups have so much power 
that they can easily outvote the majority of the small ones. 

Which principle is the better one, which is more 
democratic? It is interesting to see that the US Constitution 
uses both principles, one for the Senate, the other one for 
the House.

The wisdom of the square root.  An interesting compromise between 
principle 1 and principle 2 is the square root formula. It reduces the power 
of the small groups compared to principle 1 and reduces the power of the 
big groups compared to principle 2.

The square root formula has been in practice for a long time now by 
IFORS since its foundation in 1959. Votes cast by member societies are 
weighted by the square root of the corresponding membership of the 
society. Thus, the biggest member societies (such as of the US, of Japan, 
of the UK etc.) cannot dominate the smaller member societies, nor can 
small member societies outvote the bigger ones.

The case of the German Bundesrat. Some sort of square root principle 
must have been used for the German Bundesrat (Federal Council of 
Germany) and rounded to integers. Germany has 16 “Bundesländer” 
(states) with the range of size between 0.66 and 17.9 million population. 
Four states (population from 7.9 to 17.9 million) have 6 seats in the 
Bundesrat each, one state (population 6.1 million) has 5 seats, 7 states 
(population from 2.3 to 4.2 million) have 4 seats each, and 4 states 
(population from 0.66 to 1.8 million) have 3 seats each. This distribution 
is close to the square root principle, but rounded.

The EU Parliament. Similarly, the European Union provides different 
numbers of seats for the 17 member nations, according to population. 
The biggest is Germany with a population of 82.1 million (and 99 seats). 
The followers are France with a population of 62.6 million, United 
Kingdom with 61.9 million and Italy with 60.1 million (72 seats each). The 
next two are Spain with 45.3 million and Poland with 38.0 million (50 
seats each), followed by Rumania with 21.2 million (33 seats) and the 
Netherlands with 16.7 million (25 seats). Five nations of similar sizes 
follow: Greece with 11.2 million, Portugal with 10.7 million, Belgium with 
almost 10.7 million, the Czech Republic with 10.4 million, and Hungary 
with almost 10.0 million (22 seats each). 

11 member states follow with less than 10 million, such as Sweden with 
9.3 million (18 seats), Austria with 8.4 million and Bulgaria with 7.5 million 
(both 17 seats), Denmark with 5.5 million, Slovakia with 5.4 million and 
Finland with 5.3 million (13 seats each), Ireland with 4.6 million, Lithuania 
with 3.3 million (12 seats each), Latvia with 2.2 million (8 seats), Slovenia 
with 2.0 million (7 seats), Estonia with 1.3 million, Cyprus with 0.88 million 
and Luxembourg with 0.49 million (6 seats each) and finally Malta with 
0.4 million (5 seats), a total sum of 736 seats.

This distribution may be in some neighbourhood to the square root 
formula. At least, one can recognize the tendency to increase the 
member of seats per capita for smaller member nations.

Generalization of the square root formula. The general formula y = c 
xp  offers a huge variety of distributions.

Beyond p = 0, p = 1, and p = ½, any other value of p (0 ≤ p ≤ 1) could 
make sense. If p ≥ 0.5, the distribution is somewhere between the square 
root and proportional representation. If p ≤ 0.5, the distribution lies 
between the square root and equal representation. 

In addition, boundaries could be useful. On the lower side, a minimum 
value of y can be given to the smallest groups such that they remain 
somehow important. On the other side, the values of y can be limited by 
a given maximum such that no group can dominate the rest. 

Numerical Example. In order to show the effect of the influence of the 

power constant p, let us consider the following numerical 
example. There are seven groups A to G, which belong to 
the same federation with a total membership of 4,600. For 
the statutes, the voting power y=c xp of the member 
groups is being discussed.

The membership of the seven groups lies between 1,500 
and 100 (Table 2, column 2).

If the voting power is proportional to the membership, the 
value of p = 1 applies (column 3). Group A has the highest 
voting power of 32.61% while G with 100 members only 
has the almost negligible voting power of 2.17%. The two 

largest groups, A and B, can dominate the remaining groups since the 
two have a combined voting power of 54.35%.

If any group has the same voting power of 1/7 or 14.29% (i.e. p=0; Table 
2, last column), the four smallest groups D through G, if they form a 
coalition, obtain a voting power of 4/7 = 57.14%, but represent only 1,300 
members, i.e. 28.26% of the membership.

Many other coalitions are possible for intermediate values of p, such as p 
= 3/4 which still empowers the big member groups A and B. However, a 
coalition of only A and B would only reach a voting power of 48.24%. They 
would at least need the support of group G.

The smaller the value of p, the more influential smaller groups become.
The mathematics of y = c xp is simple. It may be hoped that even 
politicians can understand the formula. They should be encouraged to 
apply the formula with appropriate values of p more frequently.

Eight months after  March 11, when an 
earthquake, tsunami, and nuclear crisis 
struck, Japan is entering a new recovery 
stage as the multiple effects ripple through 
the country’s economy, politics, and 
society. ORSJ is supporting the reconstruc-
tion through research for the regions 
affected by the disaster.

Actions taken by ORSJ. Immediately following the earthquake, Board 
of ORSJ headed by Mr. Fumio Sudo (President of ORSJ) worked to 
assess the safety of members, staff and infrastructure. Emergency 
responses such as the cancellation of the Annual Spring Conference 
scheduled on March 16-18 in Tokyo, as well as adoption of appropriate 
measures for nation-wide conservation of electricity were implemented. 
The cancellation of Annual Spring Conference was a first in ORSJ 
history since it was founded in 1957. >>

Operations Research Society of 
Japan (ORSJ): Responses and 
Actions to the Great East Japan 
Earthquake

The mathemat-
ics of y = c xp is 
simple. It may be 
hoped that even 
politicians can 
understand the 
formula.

Masato Koda
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>> In addition to such emergency responses, ORSJ promoted and held 
special workshops for aiding recovery from the Great East Japan 
Earthquake during the Annual Fall Conference from September 14 to16 
in Kobe. In the meantime, individual ORSJ members and groups of 
specialists conducted many actions in a variety of areas, such as sustain-
able volunteer activities and aid money solicitation, as well reconstruction 
research for the regions affected by the disaster. The special December 
issue of the Communication of ORSJ provides comprehensive analysis 
for the support of recovery and further growth of Japan.

ORSJ projects and future vision. ORSJ has launched several research 
projects that focus on infrastructure restoration, disaster management, 
urban planning and social design. The projects also seek to contribute to 
the minimization of expected damages in case a similar disaster occurs 
in the future. Key to all these recovery and reconstruction activities is the 
voluntary professional work put in by individual ORSJ members. In this 
way, it is hoped that ORSJ will contribute to restoring trust in science and 
technology by creating new research systems.

What happened is a painful warning that natural catastrophes can easily 

demolish the comforts offered by a 
modern society, even one built upon 
highly advanced technology and large-
scale complex systems. Additionally, 
there is a valid concern that the disaster 
will impact many significant global issues, 
e.g., global warming and energy security 
including the future of nuclear power, and 
others.

We embrace the old saying “Disaster is 
the mother of reform,” and Japan will 
come back with huge and extensive 
reforms that will be very good for the 
future. ORSJ recognizes the necessity of 
taking action on an international basis, 
forming networks among IFORS 
members, especially, with our sister 
societies within APORS. ORSJ is hopeful for success in recruiting 
international cooperation in this area.

The INFORMS annual 
meeting that brought 
over 4,200 people to the 
southern U.S. city of 
Charlotte, North 
Carolina reinforced 
INFORMS’ commitment 
to tying operations 
research to analytics 
while continuing the 
tradition of bringing 
major speakers on a 

variety of important OR topics. The analytics track brought together 
researchers who detailed the OR techniques used in descriptive, predic-
tive, and prescriptive analytics.  Other tracks covered the application 
areas of health, energy, transportation, the service sector and manufac-
turing.  New developments on all aspects of optimization, stochastic 
processes, auction and game theory, simulation, decision analysis and 

computing rounded out 
the program.  

The INFORMS annual 
meeting plenary 
speakers attested to 
the diversity of 
industries in which 
operations research 
makes a significant 
impact. Keith Collins of 
SAS explained how 
the large IT company is 
working to make 

analytics a household word; Saleh E. Elmaghraby of North Carolina State 
University reviewed research on Activity Networks; James E. Rogers, the 
Chairman, President, and CEO of Duke Energy in North Carolina talked 
about the greening of the energy industry; Susan DeVore of the Premier 
healthcare Alliance made recommendations about improving America’s 
healthcare system; and Barry L. Nelson of Northwestern University gave 
a talk titled  “Why Good Simulations Go Bad”.

The INFORMS annual meeting was the site for important tutorials, which 

can be previewed (or purchased) online at 
http://www.informs.org/Pubs/Tutorials-in-OR/2011-TutORials-
in-Operations-Research-ONLINE. This year, one of the United States’ 
most venerable operations researchers, Saul Gass of the University of 
Maryland, discussed the history of operations research along with his 
long-time collaborator, Dean Arjang Assad of SUNY Buffalo’s School of 
Management.  Additional tutorials covered important topics in healthcare, 
mixed integer 
p r o g r a m m i n g , 
supply chain 
m a n a g e m e n t , 
queuing, and even 
a tutorial on legal 
issues by Feryal 
Erhun of Stanford 
who explained how 
the complexities of 
m a n u f a c t u r i n g 
contracts impact 
OR. 

Another fascinating talk was given by criminologist and O.R. legend 
Alfred Blumstein of Carnegie Mellon University’s Heinz School of 
Business; it was titled “Crime and Redemption”.  He argues that America 
wants it former criminals working but it doesn’t want to hire them.  The talk 
(and related research) provides a prescription for when employers may 
safely hire ex-offenders who have paid their debt to society.  (Hear a 
related interview with him at 
http://www.scienceofbetter.org/podcast/blumstein.html) >>

INFORMS Annual Meeting Highlights Analytics, New Technologies 
and Important Applications

Conferences

What happened is a 
painful warning 
that natural catas-
trophes can easily 
demolish the 
comforts o�ered by 
a modern society, 
even one built upon 
highly advanced 
technology and 
large-scale complex 
systems.

Saul GassKeith Collins



Sponsored by the Educa-
tion Department of 
Shandong Province, the 
Taishan Academic Forum 
on Applied Mathematics 
was held in Chinese 
coastal city of Rizhao (a 
UN Habitat Award City), 
from July 15 to 20. 
Shandong, which is home 
to the Chinese thinker and 
social philosopher Confucius, played host to the delegates and speak-
ers who are leading experts in their research fields. 

Five keynote speeches and their topics were as follows: Eddie Ander-
son (University of Sydney, Australia) on “Skewed Distributions from 
Rank-Based Rewards”; Xiaotie Deng (University of Liverpool, UK) on 

“Challenges in Algorithmic 
Game Theory and Applica-
tions”; Nicholas Hall (Ohio 
State University, US) on 
“Project Management: Recent 
Developments and Research 
Opportunities”; Shouyang 
Wang (Chinese Academy of 
Sciences) on “TEI@I Method-
ology and Its Applications to 
Economic Forecasting”; and 

Gerhard-Wilhelm Weber (Middle East Technical University, Turkey) on 
“On the Prediction of Dynamics under Different Assumptions on Time 
and Uncertainty”..

Delegates of the Forum also had the opportunity to visit the Rizhao Port, 
one of the busiest ports of the country, and witnessed operations 
research in action.
    
The Academic Forum forms part of the Shandong Province’s “Taishan 
Scholars Project” which aims to strengthen scientific research, promote 
subject development and cultivate talent. Possessing the most 
prestigious academic title in China, Academicians of the Chinese 
Academy of Sciences Professors 
Yingming Liu (University of 
Sichuan) and Lan Wen (Peking 
University), served as advisors to 
the Forum. Taishan Scholar Chair 
Professor, Bo Chen of University of 
Warwick (UK), chaired the Interna-
tional Program Committee.

Among the invited speakers were 
senior researchers of Cambridge 
University, University of New 
Brunswick, New York University, 
and University of Southampton 
as well as the Chinese Academy 
of Sciences, Tsinghua Unversity, Fudan University and Zhejiang Univer-
sity.
 
Keynote speaker Gerhard-Wilhelm Weber lauded the contribution of the 
Forum towards an intensified exchange of research ideas and collabo-
ration among researchers and practitioners from different parts of the 
world.
 
The Forum was organized by College of Management, Qufu Normal 
University. Its Dean, Professor Yuzhong Zhang, co-chaired the Interna-
tional Program Committee.

>> What’s a conference without awards? Among those whose work was 
recognized were:
• John von Neumann Theory Prize: Gerard P. Cornuejols, Carnegie 
Mellon University
• George E. Kimball Medal: Brenda Dietrch, IBM, and Stephen Robin-
son, University of Wisconsin – Madison
• Frederick W. Lanchester Prize: David Easley and Jon M. Kleinberg, 
Cornell University
• The Daniel H. Wagner Prize for Excellence in Operations Research: 
Karl Kempf and Evan Rash both of Intel Corporation.
• The George B. Dantzig Dissertation Prize: John Turner, University of 
California, Irvine
• Philip McCord Morse Lectureship: William R. Pulleyblank, US Military 
Academy
• INFORMS Presidents Award: Kenneth Chelst, Wayne State University
• INFORMS Prize for the Teaching of ORMS Practice: Jeffrey E. Kline, 
Naval Postgraduate School
• INFORMS Expository Writing Award:  Ward Whitt, Columbia Univ.-City 
of New York
  
The latest INFORMS members presented with the INFORMS Fellows 
Award were:  Kurt M. Anstreicher, Cynthia Barnhart, David E. Bell, Oded 
Berman, Izak Duenyas, Eugene A. Feinberg, Harvey J. Greenberg, 
Avishai Mandelbaum, Robin O. Roundy, and Christopher S. Tang.

Seth Bonder, a noted operations researcher who died just weeks before 
the conference, was memorialized as scholarships named in his honor 
were presented to distinguished young researchers in healthcare and 
military applications. 

The INFORMS board of directors, recognizing the importance of the 
analytics movement, gave the go-ahead for the association to pursue the 
strategic objective of developing both a certification program and continu-
ing education programs in analytics.  Other strategic initiatives included 
reaching out to industry executives and government officials about the 
benefits of using O.R. and analytics; using social media more extensively; 
and enhancing the IT systems within INFORMS to enhance value to the 
membership by integrating the membership, publication and webpage 
interfaces. 

Social media came to the forefront in Charlotte.  The meeting was made 
more interactive through the use of blogs, tweets, and podcasts 
(www.scienceofbetter.org/podcast), that were  shared online at 
http://www.flickr.com/photos/informs/sets/72157627766035570/with/6188
882967/),  All can experience some of the events by visiting the confer-
ence website at http://meetings2.informs.org/charlotte2011/, including 
seeing a virtual race car ride at the NASCAR museum where the 
Tuesday-night reception was held. Bloggers highlighted individual papers 
that impressed them, provided witty musings and encouraged others to 
give their opinions on what they liked and disliked at the meeting. 

In coming weeks, INFORMS is uploading free videos of many significant 
INFORMS Charlotte Annual Meeting plenaries, keynotes, and significant 
presentations. Visit the conference page in early 2012 at 
http://meetings2.informs.org/charlotte2011/ to get your personal feel for 
INFORMS’ closest thing to a virtual conference.

Nicholas Hall delivers his keynote address.

Taishan Scholar Bo Chen

Taishan Academic Forum on 
Applied Mathematics: 
Operations Research in Action
Bo Chen <Bo.Chen@wbs.ac.uk>
Yuzhong Zhang

Participants at the NASCAR Museum
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All the delegates get a glimpse of 
the busy Rizhao Port.



Zurich: Perfect Setting  for OR 2011 
Vladimir Shikhman <shikhman@mathc.rwth-aachen.de>
Gerhard-Wilhelm Weber <gweber@metu.edu.tr>

Every four years, the OR Societies in Austria (OEGOR), Germany 
(GOR) and Switzerland (SVOR/ASRO) organize a joint international 
conference. OR 2011 was particularly significant for the Swiss OR 
society, which celebrated its 50th year (See message from Daniel Costa- 
Editor). It was but fitting that the conference took place at the University 
of Zurich from August 30 to September 2. A special concern for OR2011 
was Sustainable OR, with the Center for Integral Logistics and the 
Institute for Sustainable Development of the Zurich University of Applied 
Sciences (ZHAW) setting up a 'Sustainable OR 2011' project.

OR 2011 played host to 800 participants from over 40 countries and thus 
expectedly, German was not the sole language of the conference . The 
huge turnout was a logistical challenge for the organizers. That the 
University of Zurich has no lecture hall that could accommodate all 

p a r t i c i p a n t s 
and that the 
Zurich city hall 
can fit no more 
than 300 
people were optimally solved by the organizing committee headed by 
Prof. Dr. Hans-Jacob Lüthi.

Social activities included the Swiss Evening at the University Terrace 
that gave all the delegates a breathtaking view of the city. The highlight 
of the evening was undoubtedly the Swiss alphorn blowers coming all 
the way from the mountains to perform for everyone. The Organ Concert 
at the Fraumünster Church, one of the oldest Churches in Switzerland, 
transported the delegates to the heart of a medieval city. >>  

Swiss Evening features Alphorn blowers 
at the University Terrace

The Operations Research Society of 
South Africa held its 2011 National 
Conference in Zimbabwe at the 
Elephant Hills Hotel at the world 
famous Victoria Falls, in September.

An excellent turnout of about ninety 
delegates attended, with presenta-
tions on many different OR topics. 
The conference was hosted jointly 
with the National University of 
Science and Technology (NUST) in 
Bulawayo, Zimbabwe, which 
provided the Local Organising 
Committee, chaired by Edward 
Chiyaka. ORSSA is very apprecia-
tive of the enormous amount of effort 
put in by the NUST staff, and the conference 
was honored with the presence of the Vice Chancellor, Prof. Lindela 
Ndlovu and the Dean of the Faculty of Applied Sciences, Dr. Dumisani 
Hlatyawayo. 

The conference was held in Zimbabwe as part of ORSSA’s on-going 
drive to spread a broader understanding and use of OR in the wider 
Southern African region, and the attendance of some thirty non-South 
African delegates reflected very positively on this objective.

In terms of ORSSA’s normal conference format, we were 
‘over-subscribed’, with space for only three plenary papers, the rest of 
the programme bulging at the seams, with up to four parallel streams for 
most of the time, as some ninety papers were presented.

The standard was excellent, and the programme included a competition 
for the many students who were presenting. ORSSA thanks guest speak-
ers Dag Ericsson from the University of Borås, Sweden and Erica 
Klampfl from Ford Research and Advanced Engineering in the USA, who 
presented the plenary papers. 

Dag spoke on the development of OR in Logistics over the past few 
decades. His first paper, which opened the conference, covered the 
evolution of the area, through supply chain management to demand 
chain management, and the change in thinking from ‘Sell what you can 
make’, to ‘Make what you can sell’: i.e. listen to what the customers want. 
He stressed that new mind sets are as important as new heuristics. His 
closing paper carried on from this, and again focused on the business 
models within which OR tools are applicable, addressing aspects such 
as change management and adapting to an increasingly volatile world. 
He emphasised that a ‘chain’ is no longer an adequate model – complex 
networks usually describe the environment more realistically, often 

involving many organisations.

Erica was in South Africa to present 
the INFORMS Prize to the Sasol OR 
team, for their work in the past few 
years in establishing OR as a major 
decision support tool throughout the 
company , and the timing fitted 
perfectly with her and her husband 
joining us at the conference. In her 
paper, she highlighted a series of 
case studies on effective use of OR 
in many aspects of Ford’s business.

There was a wide range of papers 
addressing highly pertinent African 
development topics. The extent to 

which local operations researchers are 
engaging with these is extremely positive. Streams addressed agricul-
ture, water, health, education, energy, poverty relief, OR in Zimbabwe 
and development generally, in addition to other more classical OR areas.

The social side of the conference included a sunset cruise on the 
Zambezi, which 
gave us a close up 
of an elephant and 
countless hippos. 
Warthogs, vervet 
monkeys, impala 
and baboons (also 
seen wandering 
around the fringes 
of the hotel 
grounds and the 
golf course), as 
well as many 
species of colour-
ful local birds. A very pleasant cocktail party took 
place on the Monday evening, with the formal dinner on the Tuesday. At 
both ends of the conference, for delegates who had arrived early or 
stayed late, the activities undertaken included rides on elephants, white 
water rafting on the Zambezi, downstream of the falls, helicopter flights, 
walks along the edge of the Falls, and visits to the local game reserves.

The organizers look forward to on-going liaison and cooperation with the 
OR team at NUST into the future, and the further spread of the effective 
use of OR throughout the region to support delivery in the public sector 
and more effective development.

Operations Research Society of South Africa: 2011 Conference
Dave Evans <DaveE@dbsa.org>

Back row from left to right: Hans Ittmann, Past President of ORSSA and 
Master of Ceremonies; Philimon Nyamugure, NUST and LOC; Edward 
Chiyaka, NUST and LOC Chairman; Jan van Vuuren, ORSSA Vice-President 
and Programme Convenor.

Victoria Falls
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>> Fraumünster Church was founded in 853 by King Louis the German 
and is a masterpiece of the Romanesque architecture. Both receptions at 
the City Hall and at the Dozentenfoyer of the ETH Zurich allowed 
delegates to have a feel for the history of Zurich, including Reformation 
onto half past the 19th century foundation of the ETH. The main building 
of ETH, from the roof deck of which guests enjoyed an evening, was built 
according to the plans of the famous German architect Gottfried Semper, 
who at the same time acted as the first Professor of Architecture at ETH. 
Finally, the Conference Dinner at the Kongresshalle, right next to the 
Zurich Lake, was a fitting cap to the conference, and something that 
convinced a lot of visitors to find a reason to be back. 

The scientific part of the conference featured plenary talks given by 
outstanding OR researchers. Through the efforts of the program commit-
tee headed by Prof. Dr. Karl Schmedders, the lectures showed the full 
range of interests such as: performance analysis in stochastic systems 
and algorithms for solving large dynamic programming problems; airline 
revenue management and the modelling of rare events; optimizing of 
supply chains and analysis of electronic 
negotiations; random methods in convex 
minimization and solving mixed-integer 
and nonlinear programming problems; 
analysis of large-scale biological systems 
and simulation in health care, among 
others. 

The closing session turned out to be the 
real highlight of the conference thanks to 
the entertaining talk of Prof. Dr. William R. 
Pulleyblank on “Optimizing Twenty-First 
Century Decision Making”. He tackled 
new trends and challenges in Operations 
Research, in particular, that of incorpo-
rating risk measurement and risk management and of dealing with 
unprecedented amounts of data in decision making. As a whole, the 
conference gave the participants an overwhelming sense of belonging to 
a dynamic OR community, motivating them to continue their respective 
work in their own OR fields. 

This account would not be complete without acknowledging all the people, 
whose vigor and patience made  OR 2011possible: Hans-Jacob Lüthi, 
Karl Schmedders, Rahel Giger, Friedrich Eisenbrand, Diethard Klatte, 
Luca Gambardella, Andreas Klinkert, Ulrike Leopold-Wildburger, Marco 
Laumanns, Stefan Nickel, Janos, Mayer, Stefan Pickl, Galit Shoham, 
Marion Rauner, Robert Weismantel, Renate Theiss, Marc Widmer and 
Brigitte Werners. Special thanks go to the administration staff and 
students who helped manage the conference successfully. Other informa-
tion on OR 2011 can be found at http://www.or2011.ch/.

W. R. Pulleyblank delivers 
the closing plenary.

The Swiss OR Association (SVOR/ASRO) was 
founded in 1961 under the leadership of Profes-
sor Hans Kuenzi and is celebrating its 50th 
anniversary this year.

This 50 year period has undoubtedly been a 
thrilling one, during which OR developed further, 
received a lot of attention and reached outstand-
ing results in a variety of application areas. This 
success is due to the innovative mindset and the passion demonstrated 
by the OR community, in Switzerland and abroad, combined with the 
impressive development of computers and IS/IT.

To get a better flavour of the achievements of OR and SVOR/ASRO over 
the last 50 years, I invite you to read the last bulletin of our association 
accessible on the following website: www.svor.ch. In this special edition, 
we asked some of the Swiss OR ambassadors to express their views 
about OR, from the pioneering work of Professor Hans Kuenzi until now.
The celebrations of the SVOR/ASRO 50th anniversary took place on 
September 1st, 2011 as part of the OR 2011 conference in Zürich. This 
event was a fantastic opportunity to celebrate the 50th anniversary of our 
association together with our German and Austrian colleagues from GOR 
and OeGOR.

1961-2011 : 50 years of OR 
in Switzerland
Daniel Costa <Daniel.Costa@ch.nestle.com>

The 44th Annual Brazilian Symposium on Operational Research (SBPO) 
will be held together with the biannual XVI Latin IberoAmerican Congress 
on Operational Reserach (CLAIO) from September 24 to 28 in Rio de 
Janeiro. The theme of the Congresses will be the Operations Research 
in the Large Sports Events. The conference will be a special tribute to the 
outstanding contribution to Operations Research of:  Nelson Maculan, 
Andres Weintraub and Hugo Scolnik who are celebrating their 70th 
birthdays.

Annually, the Brazilian Symposium accepts around 400 papers for 
presentation, either in a 20-minute oral presentation or under a poster 
format. This number is expected to increase considerably with the 
presence of CLAIO’s regular participants from other countries. Besides 
paper presentations, plenary talks and tutorials, the Symposia will also 
feature special topic discussions and presentations of research reports 
by undergraduate students. SOBRAPO, the Brazilian Operations 
Research Society, offers a USD 1,000 prize for the best paper presented 
at the Symposium, in honor of the late Roberto Galvão.

Interested parties are invited to submit proposals for tutorials that should 
include an abstract and a list of the main topics to be presented in three 
hours. Submission deadline for full papers (for oral presentation) and for 
tutorial proposals is April 30. On the other hand, short abstracts for poster 
presentations will be accepted until June 30. The texts may be written in 
English, Portuguese or Spanish. All papers must be submitted by the 
JEMS central at https:submissoes.sbc.org.br.

The conference will be held at Fundação Getulio Vargas, located at Rio 
de Janeiro's financial district that is rich in such cultural areas as the 
18thcentury Candelaria Church, Banco do Brasil Cultural Center - 
CCBB, a neoclassical building from 1906, and the Post Office Cultural 
Center, built in the beginning of the last century (1922).

The Brazilian Foreign Office bases its actions on reciprocity; therefore, 
visas are required for visitors of several nationalities, including Australia, 
Canada, Japan and the USA . Scientists, professors, researchers attend-
ing cultural, technological or scientific seminars or conferences should 
apply for a tourist visa at the nearest Brazilian Embassy or Consulate. 
Most international airlines can advise on visa requirements for tourists.

Rio de Janeiro Prepares 
for CLAIO/SBPO 2012
Annibal Parracho Santanna <annibal.parracho@gmail.com>

APORS Council gears up 
for APORS 2015
Degang Liu <dliu@amt.ac.cn>

Celebrating the holding of the IFORS Triennial conference within the 
APORS region, the APORS Council toasted the Australian Society for 
Operations Research (ASOR), host of the IFORS 2011 during its 
meeting held July 12 at the Melbourne Exhibition Centre. >> 

Members of the APORS Council after the meeting, and before the sumptuous lunch 
prepared by the host, ASOR: (standing, left to right): Jae Min (Korea), Bikunth Nath 
(Australia), Jinwoo Park (Korea), Yaxiang Yuan (China), Erhan Kozan (Australia), 
Lee Lo Hay (Singapore), Degang Liu (China), Ilias Mamat (Malaysia) (seated, left to 
right): Sunity Shrestha Hada (Nepal), Tatsuo Oyama (Japan), Elise del Rosario 
(Philippines), Subhash Datta (India), and Andrew Mason (New Zealand). Not in 
photo is Janny Leung (Hong Kong).

News from the Regions
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The Council meeting had as main item on the agenda the APORS2012 to 
be held on July 28 to 30 in  Xi’an, China. Xi’an is one of the birthplaces of 
the ancient Chinese civilization. During Xi’an's 3,100-year development, 
13 dynasties such as Western Zhou (11th century BC - 771 BC), Qin (221 
BC - 206 BC), Western Han (206 BC - 24 AD) and Tang (618 - 907) 
placed their capitals here. Xi’an enjoys equal fame with Athens, Cairo, 
and Rome as one of the four major ancient civilization capitals. The 
cultural and historical significance of Xi’an, as well as the abundant relics 
and sites, help the city enjoy the laudatory title of 'Natural History 
Museum'. 

The Museum of Terra Cotta Warriors and Horses is praised as 'the eighth 
major miracle of the world', Mausoleum of Emperor Qin Shi Huang is 
listed on the World Heritage List, and the City Wall of the Ming Dynasty 
(1368 - 1644) is the largest and most intact Ming Dynasty castle in the 
world. Against such a backdrop, APORS 2015 looks forward with the 
theme Innovation and Development. The Program Committee has set 
broad themes for this conference to allow OR/MS professionals and  
practitioners to share their knowledge, insights, and experiences on 
theory, methodology and innovative applications of operational research 
and management science to those issues of sustainable development 
and other vital concerns to the global community. 

Call for papers, committee, and fee information are available at 
http://apors2012.csp.escience.cn. Deadline for abstract submission is 

February 15. Previous APORS triennial conferences were held in Seoul 
(1988), Beijing (1991),Japan (1994), Melbourne (1997), Singapore 
(2000), New Delhi(2003), Manila (2006), Jaipur (2009) and Penang 
(2010).

Another item taken up during the Council meeting was APORS 2015. An 
early bid was presented by the Malaysian OR/MS/OR Society 
(MSORSM) through its President Ilias Mamat, who proposed Sarawak as 
APORS 2015 venue. Other bids from member societies, specifying 
venue and budget, will be accepted until August 2012. The business 
meeting touched on the funding of APORS, which unlike the other 
regional groupings does not maintain a fund. Several alternatives such as 
revenue sourcing from each APORS triennial conference, membership 
fee, and IFORS subsidy, were discussed as potential sources for 
expenses for the newsletter, a secretariat, website creation and mainte-
nance and journal.
 
It was assessed that work on the APJOR, the regional journal currently 
being published by the OR Society of Singapore, is still  necessary to 
make it more a regional, rather than a society journal. Meanwhile, work 
on the APORS website will be started by the newly elected secretary, 
Chang Won Lee of the Korean national society. Sunity Shresha Hada, 
representing the Nepal OR society (ORSN), invited everyone to the 
Conference it is orgnaizing in February 2012. Membership of ORSN, at 
the time of the meeting, is still being voted on by the IFORS membership. 

The relevance of Operational Research (OR) 
in developing countries has increasingly 
engaged the attention of operational research-
ers in both the industrialised and less 
developed countries over the last 50 years. 
With this, there has been a considerable 
amount of interest in the potential for using OR 
in developing countries. This note will highlight 
the contribution OR is making towards most 
people’s perception of the range of attributes 
which characterise development, in particular 
the Millennium Development Goals (MDG). In 
this regard, one significant initiative worth 
mentioning was the meeting in December 1992 
of the first International Conference on OR for 
Development (ICORD) held in Ahmedabad, 
India. The participants emerged with their 
recommendations on how OR could best be 
advanced in developing countries. This 
became known as the Ahmedabad Declaration 
calling for a range of actions from IFORS (and 
other OR societies) to support and strengthen 
OR in developing countries. The declaration 
contained the conviction that OR can make 
significant contribution to the process of 
development in general and to developing 
countries in particular.  Thus, the interest of this 
note is not so much on the technical achieve-
ments of OR in developing countries, -of which 
there are many good examples, but to highlight 
the application of OR as they relate to the 
problems of development, which is expressed 
in terms of the MDG.

The main aim of the OR and developing 
countries initiatives (particularly through 
IFORS) appears to be to promote the increase 
in the use of OR as a practical tool for problems 
in developing countries. The relevance of OR 
in developing countries has increasingly 
engaged the attention of operational research-
ers in both the industrialised and less 
developed countries. It has been an important 

strand of work for a number of professional 
societies and has been a constant presence as 
a theme for major conferences.  In a recent 
review (White et al, 2011) it was highlighted 
that there is a healthy set of activities and 
applications.  

OR methods originally designed for developed 
countries are being increasingly applied in the 
developing countries. Here we give a flavour of 
the methodologies commonly employed in the 
developing countries (Table 1). 

Optimisation methods are well represented in 
the literature of OR for developing countries. 
The optimisation techniques of locational 
analysis are frequently used in the service of 
developing countries. The optimal locations for 
new facilities are often under consideration in 
both urban and rural areas where public and 
private services are lacking. DEA, which 
compares efficiencies of units producing either 
services or goods, is applicable in situations 
where new industries or institutions are being 
developed. There are examples in the 
literature of applications of DEA in India. Again 
in India, Sathye (2003) applies DEA to efficien-
cies of banks. In a 
broad application, Lu 
and Lo (2007a) 
extend DEA 
techniques in consid-
ering regional 
economic perfor-
mance, taking 
environmental factors 
into consideration. In 
situations where a 
multitude of compet-
ing interests prevent 
an easy optimisation 
of resource use, the 
technique of System 

Dynamics (SD) is able to shed light on areas of 
complexity.  For example, in a Taiwanese case 
study (Jan and Hsiao, 2004), SD was used to 
model the efficiency of growth of car production 
industries in developing countries. Another 
example of such usage is given by Chen and 
Jan (2005), who apply SD to the development 
of the semiconductor industry in Taiwan over a 
25-year period. Finally, it has been argued that 
“Soft” OR methods, which were developed 
mainly in the UK, are well suited to the 
problems of developing countries (Bornstein 
and Rosenhead, 1990, White, 1994). Lewis et 
al. (2003) use soft OR with rapid appraisal 
techniques in the Hillbrow community of South 
Africa. Also in South Africa, a soft OR method 
is employed in education planning by 
Phahlamohlaka and Friend (2004). It must be 
said, however, that application of ‘soft OR’ in 
developing countries has been limited. >> 

OR for Developing Countries: 
Tackling the Millennium Development Goals
Leroy White, University of Bristol

DEA (Saranga, 2007; 2009; Sathye, 2003; Lu 
and Lo, 2007a, 2007b)

Systems Dynamics (Chen and Jan, 2005; Jan and Hsiao, 
2004)

Optimisation (Doerner, 2007; De Angelis et al., 2007 
Ahmed & Alkhamis, 2009) 

Locational analysis (Rahman & Smith, 2000; Galvão et al., 
2002; Pizzolato et al., 2004; Yasenovskiy & 
Hodgson, 2007; Smith et al., 2009)

“Soft” OR methods (Lewis et al., 2003; Phahlamohlaka & 
Friend, 2004)

Table 1: Developed countries methodologies used in developing countires
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>> In sum, the methodologies developed in the 
developed world and used in developing 
countries range from optimisation techniques 
and Data Envelopment Analysis (DEA) to 
System Dynamics (SD) and ‘Soft’ OR 
methods. 

While there has been a number of reviews of 
applications of OR methods originally designed 
for developed countries applied in the develop- 
ing countries, the  focus of this note is to look at 
applications of OR in the developing countries 
that meet most people’s perception of the 
range of attributes which characterise develop-
ment. These include: widespread poverty, poor 
health and health care, high levels of 
unemployment, urban squalor and shanty-
towns, reliance on a single crop or product for 
export, poor governance (particularly adminis-
trative and political institutions), poorly 
developed financial institutions, and political 
instability. The application of OR to develop-
ment and to the alleviation of poverty will be 
explored through attempts at tackling the 
Millennium Development Goals (MDGs). Most 
of the poorest people in the world are still to be 
found in the developing countries, particularly 
in the rural regions. Although there is a long 
history of development, most of the contempo-
rary dialogue on poverty alleviation is now 
seen in the context of the MDGs. By way of a 
short background, the Millennium Declaration 
was adopted by the world leaders in 2000 (i.e 
by 189 nations and signed by 147 heads of 
state). It summarised the conditions that beset 
developing countries and was a pledge to "free 
all men, women, and children from the abject 
and dehumanizing conditions of extreme 
poverty." The declaration contained the MDGs, 
which are a set of goals and targets to reduce 
global poverty and improve living standards in 
developing countries by 2015. The goals aim to 
stimulate progress by 2015 in tackling the most 
pressing issues facing developing countries – 
poverty, hunger, inadequate education, gender 
inequality, child and maternal mortality, 
HIV/AIDS and environmental degradation. 
They are arguably the most ambitious develop-

mental undertaking ever embraced by the 
international community. The goals provide a 
useful summary of the critical issues facing a 
number of developing countries. But how and 
on which of the goals have OR or OR people 
tackled?  Below is a summary of recent 
published OR work relating to the MDGs (Table 
2).
It is clear from the table that in relation to the 
priorities to reduce poverty, applications of OR 
on the priority areas in developing countries is 
scarce. The reasons for this are too compli-
cated to review in this note, but may simply be 
as a result of the types of methods often 
associated with OR, which development 
experts view as inappropriate to the MDGs. 
The dearth of application to poverty alleviation 
and other themes should be addressed by the 
OR community. Having said this there are a 
number of studies in the literature which may 
not directly address the MDG but are close 
enough. In particular the most prominent area 
of application is in the field of healthcare and in 
particular in addressing HIV/AIDS. The MD 
goals 3-7, relating to gender, health and the 
environment, seem to offer the most promising 
areas of applications. Some examples are 
given below

Empowerment of women 
Women’s microfinance savings groups or 
self-help groups have in many developing 
countries been found to be effective ways of 
bringing small businesses to needy areas. 
Gutiérrez-Nieto et al. (2009) construct 
measures of efficiency of microfinance institu-
tions in both economic and social terms, 
including impact on women and a poverty 
reach index. Smith et al. (2009) optimise 
numbers of village health workers that can be 
supported by self-help groups.

Healthcare needs: reduction of childhood 
and maternal mortality and community 
health
The reduction of childhood and maternal 
mortality is a priority in areas of deprivation and 
poverty. Smith et al. (2009) consider the 

sustainability of 
community health-
care facilities in 
rural regions of 
India, demonstrat-
ing the usefulness 
of optimisation 
techniques in 
planning the 
location of such 
facilities. The 
effect of distance 
in accessing 
health facilities in 
a rural district of 
Ghana is 
discussed by Buor 
(2003), in relation 
to other factors 
such as travel 
time, cost and 
level of education. 
Ahsan and 
Bartlema (2004) 
analyse perfor-
mance of primary 
h e a l t h c a r e 
facilities in 
Bangladesh. The 

effect of healthcare users in developing 
countries by-passing close lower level facilities 
to use more distant higher level facilities is 
modelled by Yasenovskiy and Hodgson 
(2007). A hierarchical location-allocation model 
is proposed, based on spatial choice.
Mobile health facilities are well suited to 
supplying medical care to rural villages at a 
distance from hospitals or community health 
centres. Optimisation of mobile health facility 
routes is considered in case studies in Ghana 
(Hodgson et al., 1998) and in Senegal 
(Doerner et al., 2007).

Combating HIV/AIDS, malaria, and other 
diseases
In recent years, the majority of OR work on 
infectious diseases in developing countries has 
concentrated on HIV. This is one of the major 
issues of the 21st century and so perhaps this 
comes as no surprise. Lasry et al. (2007) 
consider the general problem of resource 
allocation for HIV where they compare an 
equity-based allocation of resources with the 
optimal allocation. More recent work looks at a 
more practical application (Lasry et al., 2008), 
where a decision support tool named S4HARA 
is described.
 
There has been a considerable amount of 
modelling of HIV since the early 1990s when it 
was first really recognised as being a serious 
problem. In fact, the number of modelling 
studies that repeat the same research 
suggests that it may even have been 
over-worked. One of the most successful 
models of the HIV epidemic is STDSIM. This 
was first described by van der Ploeg et al 
(1998), where it was applied to data from 
Kenya. The aim was always to develop a 
general model that could be used for decision 
support in developing countries. The model 
has since been reused to model the HIV 
epidemics in Botswana and India (Nagelkerke 
et al., 2002), the results of a large community-
based trial of STI treatment (Korenromp et al., 
2000) and to determine how best to focus 
condom distribution (van Vliet et al., 2001). In 
recognition of the importance of social 
networks and individual behaviour in the 
transmission of HIV, the majority of models 
employ some form of discrete event simulation 
(DES). Two other well-known and well-used 
models for HIV are described in Bernstein et 
al.(1998): the US Interagency Working Group 
AIDS Model or iwgAIDS; and SimulAIDS.
 
It is hard to determine how much of an impact 
OR and related techniques have had on policy 
decisions related to HIV in developing 
countries, as policy makers tend to be 
influenced by a range of different information 
and rarely list what this is. >>
 

MDG Applications
1. Eradicate extreme poverty and 
hunger,

(Bornstein and Rosenhead, 1990; 
Schweigman et al., 1990; Datta, 1993; 
Hyden, 2007)

2. Achieve universal primary educa-
tion

(Durstine and Davis, 1969; Walsham, 
1978; Laverack et al., 1997; 
Phahlamohlaka & Friend, 2004)

3. Promote gender equality and em-
power women

(Bertrand, 1991; Datta, 1993; Sharma, 
1996; Fiedler and Day, 1997; Smith et 
al., 2009)

4. Reduce child mortality, (Adetoro et al., 1991; Sircar et al., 
1991)

5. Improve maternal health, (Adetoro et al. 1991; Berg, 1995; 
Fiedler and Day, 1997)

6. Combat HIV/AIDS, malaria, and 
other diseases

(Sharma, 1996; Porter et al., 2002; 
Harper and Shahani, 2003; Zulu et 
al., 2004; Abayomi et al., 2006; Barr, 
2007; Lasry et al., 2007)

7. Ensure environmental sustainability (Papageorgiou, 1994; Sudhir et al., 
1996; Daniel et al., 1997; Kunsch et 
al., 2007; Gavrilescu, 2008; Zavads-
kas, 2008; White and Lee, 2009)

8. Develop a global partnership for 
development

(Porter et al., 2002)

Table 2: MDG and OR practice

"…it can be seen that OR 
is not used to address the 
MDGs in any signi�cant 
way. However, this is not 
to say there are no appli-
cations."
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>> For example, descriptions of large-scale 
HIV intervention programmes such as Avahan, 
the Indian AIDS initiative (Wilson and Halperin, 
2008) suggest that OR has had little part to 
play where it could be most useful in counter-
ing the HIV epidemic and there is a need for 
more awareness among policy-makers in the 
developing world of what OR can do. 

Natural disasters, humanitarian logistics
Natural and man-made disasters particularly 
afflict those living on the poverty line, bringing 
immediate needs of food supplies, clothing, 
shelter and medical aid. Development itself is 
delayed or destroyed until immediate needs 
can be satisfied. A recent survey (Altay & 
Green III, 2006) notes the lack of OR literature 
in the area of disaster planning: the lack of 
research specifically applied to developing 
countries is thus even more pronounced. 
Routeing and scheduling of food aid planes in 
Angola is optimised by De Angelis et al. (2007). 
Yi and Özdamer (2007) provide a dynamic 
formulation of disaster relief modelling, with 
relocation of scarce medical resources, 
emergency vehicle flows and location of 
temporary medical centres. Earthquake relief 
in Istanbul is described as a case study. Other 
relevant studies include Datta (1993) and 
Peters et al. (2007).

Conclusion
The contemporary view of development as 
poverty alleviation is in the context of the 
MDGs. It seems clear that OR can make 
important contributions to achieving the MDGs 
in developing countries, but there are a range 
of obstacles that have to be borne in mind. 
From this note it can be seen that OR is not 
used to address the MDGs in any significant 
way. However, this is not to say there are no 
applications. Indeed, there are a number of 
publications addressing health, the most 
significant area being HIV/AIDS. But there 
seems to be a lot more problems for which OR 
would be of immense use in a great many of 
the developing countries.
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The INFORMS Annual Meeting took place this year in Charlotte North 
Carolina in mid November. For those readers who have never been to an 
INFORMS conference, it is an awe-inspiring experience. I was told there 
were 4000 people there, but then the Treasurer of IFORS Peter Bell said 
the number was 5000. They wouldn’t stand still long enough for me to 
count, but there were certainly a lot, filling out the vast Charlotte Conven-
tion Center. The conference, by the way, is a powerfully professional 
activity with, it seems, every detail thought of in advance and 
implemented without glitches.

There is not a lot to say about Charlotte except that i) it seems to be the 
heartland of NASCAR (the National Association for Stock Car Auto 
Racing); and ii) it is the second US financial centre after Wall Street. But 
possibly you would wish 
me in any case to 
concentrate on 
INFORMS rather than 
Charlotte.

It is in the nature of such 
meetings that a high 
proportion of those 
4-5000 
attendees gave papers 
at the meeting, elsewise 
their organisations 
would not have funded 
them to come. By far the 
majority of those present had academic affiliations. By observation I 
would say that there was a very substantial bulge of doctoral students (if 
one can judge age by appearance). I noticed a large number of overseas 
participants – it was common to hear conversations in French, in 
Spanish, in English with a UK accent, in languages I didn’t recognise. 
INFORMS is principally the annual convention for the US community, but 
it is also a major international OR event. The conference powerfully 
amplifies the influence of US academic practice and priorities round the 
world.

With all those papers to deliver there are a powerful number of parallel 
streams – 69 to be precise. (Sorry – ‘streams’ is the UK parlance. In the 
US it is ‘tracks’.) And there were 17 sessions of 1 1/2 hours each with 
typically 4 speakers per session. (Arithmetical note – 17x4x69 = 4692.) 
And there are the plenary presentations as well.

The topics of the plenaries were predominantly technical, though they did 
include talks on how to transform the US health care system, and on the 
application of OR to electricity markets. But there was nothing in the 
plenaries of particular relevance to someone whose interest was in (say) 
the role of OR in developing countries. So how about the other 4692 
papers?

Well you will not be surprised to hear that I did not go to all of them. In fact 
I went to very few of them. Attending a conference is not just about 
attending the papers. There is the catching up with colleagues who one 
hasn’t seen since the last conference; meeting and making new friends; 
re-encountering one’s ex PhD students now doing well, and so on.

But that wasn’t the only reason I attended few sessions. I found it very 
hard to find material which corresponded with my interests. It is not that I 
am a narrow specialist. I am involved in, and have publications about, OR 
for development, community OR, OR in health services, problem 
structuring methods, risk,  the history of OR… (Indeed I must mention 
that there was one very interesting session on the history of OR, led by 
Saul Gass and Arjang Assad.)

You will get a sense of the meeting when I tell 
you that there were 102 sessions (sessions, 
not papers) on Optimisation. But this is 
pushed into second place by the 120 
sessions on Operations Management 
(backed up by 29 on supply chains and 18 on Scheduling and Project 
Management). And so on.

Looking for material with special relevance to development or developing 
countries, my eye was caught by two sessions under the auspices of the 
INFORMS International Activities Committee. But closer inspection led to 
disappointment. Both sessions were organised by non-US academic 
journals. One of these was the Asian Journal of Industrial Engineering, 
with speakers from Hong Kong and Taiwan on resolutely technical topics 
such as quality control and product design. The other was the European 
Journal of Operational Research, which included some interesting 
papers. But unsurprisingly they had no immediately obvious relevance to 
development.

Undaunted I looked elsewhere. There were two sessions with the 
attractive title of ‘Doing Good with Good OR’. This was the name of a 
competition, and the papers were those of the finalists. Here as I hoped I 
found practical applications in the area of public programmes – to do with 
the prevention and treatment of HIV, reducing congestion in hospital 
emergency departments, a more tailored approach to breast cancer 
screening programmes. And one on the management of food banks in a 
hunger relief programme. 
Surprisingly this programme 
was not in a poor third world 
country, but in the US state of 
Illinois!

My richest pickings came in 3 
sessions on ‘Community-
based Operations Research’. 
Once again the applications 
were US-based, but included 
satisfying hunger need through 
equitable food distribution, 
managing the fallout from 
families losing their homes 
through mortgage default (two 
papers), and designing how to 
make public transit more 
affordable by the poor. In these 
sessions the technical gloss 
presented in most of the 
conference presentations was 
parted by some glimpses of 
the current economic travails 
of the US, and indeed of 
significant parts of the 
developed world.

I didn’t attend all these 
sessions. But based on those I 
managed to catch, and the 
abstracts of the others, it 
seems that there was a 
developmental element in the 
INFORMS conference. You 
just had to look rather hard to 
find it.

INFORMS at Charlotte - a case of under-development?

Jonathan Rosenhead <J.Rosenhead@lse.ac.uk>
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At the forefront of interdisciplinary research in 
the fields of Operations Research, Econom-
ics, Systems Engineering, Statistics and 
Computer Science in China is the Key 
Laboratory of Management, Decision and 
Information Systems (MADIS) of Chinese 
Academy of Sciences (CAS). Founded in 
May 1988, MADIS engages in both academic 
researches and application-oriented studies 
to support decision-making within the 
Chinese central government. Its high quality 
studies have been published in such 
distinguished journals as Management 
Science, Operations Research, Mathematics 
of Operational Research, Journal of Econo-
metrics. Two of their outputs have won the 
IFORS Prize for OR in Development. Some 
of the policy studies related to important 
issues in stabilizing the fast development of 
the Chinese economy are described in this 
article. 

Energy. China is facing a great challenge 
posed by increasing energy consumption and 
greenhouse gas emission. Urbanization and 
the fast development of real estate industry 
have greatly increased energy consumption, 
to the extent that residential buildings in 
urban areas accounted for 20-27% of China’s 

annual energy consumption. The implementation of the Building Energy 
Efficiency Standards (BEES) has been offered as a means of saving 
energy. The Chinese government has turned to MADIS to ascertain the 
economic and environmental impact of adopting BEES on a large scale. 

A MADIS team built a model to evaluate both the direct and indirect 
economic and environmental impacts of the BEES implementation 
through the use of 12 indicators in two scenarios. The model used four 
direct economic impact indicators (energy consumption, expenditures on 
energy consumption, intermediate use of construction, primary input of 
construction), five direct environmental impact indicators (the sulfur 
dioxide, carbon dioxide, nitrogen dioxide and soot emissions, the water 
saved due to electricity savings) and three indirect economic indicators 
(the sector output, total output, total value added) to determine the impact 
of BEES on 34 sectors and the whole Chinese economic system. 

The most important finding of this research is that the implementation of 
building energy efficiency standards can reduce a large amount of 
pollutant emissions while simultaneously increasing the GDP.  Main 
results of this research were published in Energy and Buildings, and 
reported during the 18th International Input-output Conference. The State 
Council of China in its 11th Five-Year Plan adopted policy suggestions 
based on the research. The research garnered the Science and Technol-
ogy Award of China Construction (2011). Currently, the MADIS group is 
doing a follow-up research on related issues.

Water resources. Water shortage in the northern part of China is a big 
threat to development. Water resources management has to deal with 
setting water prices, making water shadow pricing a key issue. A MADIS 
group proposed a water conservancy input-occupancy-output model, 
which includes water input sectors and water conservancy sectors. By 

using this model, the team compiled water conservancy 
input-occupancy-output tables of China’s nine major river basins. The 
team combined input-output analysis with linear programming. The linear 
programming model accounted for the restrictions on the final demand, 
total output, trade balance and water availability while two nonlinear 
models relate the ratio of the water used to the total water resource 
available with the shadow prices. A Gauss-Newton nonlinear simulation 
method was used to solve these models. The MADIS group estimated 
water shadow prices for industrial water and productive water for the nine 
Chinese major river basins in 1999, and predicted shadow prices of 
industrial water and productive water in 2020 and 2030 in China and its 
nine major river basins.

Policy suggestions about how to adjust the industrial water price for 31 
provinces in 2009 were adopted by the State Council of China. The 
research is the major part of the “Research on Coordinated Development 
of Water Resources and the National Economy” funded by the Ministry of 
Water Resources. The project was awarded with Dayu Water Science 
and Technology Award First Prize (2009), and the Second-class National 
Science and Technology Progress Award (2011). 

Housing. China’s National Bureau of Statistics shows that the average 
prices of houses have tripled from 2005 to 2010. In response to this 
situation, the government launched a program to increase the availability 
of welfare housing from the current coverage rate of 8% to 20% of urban 
households by 2015. One of the policies is to build 36 million units of 
government-subsidized welfare housing during 2011-2015, for the 
low-income households who cannot afford commercial housing. 

 

Interdisciplinary OR: Helping Shape National Policy in China
XG Yang and SY Wang

Degree of output change for 34 sectors with BEES implementation 

Drainage areas of nine major river basins, China

Construction boom in residential housing

Prof. XG Yang, Director 
of MADIS and ORSC 
Board Member

Prof. SY Wang, ORSC 
Vice President and 
Former MADIS Director
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The plan raised concerns about depressing housing prices 
at the same time that it was thought to be an overly 
ambitious project costing at least half a billion RMB. MADIS 
initiated a research to deal with these two issues through 
the use of both qualitative and quantitative analyses. 

The quantitative analysis involved a dynamic general 
equilibrium model to evaluate the effect of different levels of 
welfare housing completions on the economy. Three types 
of housing considered are: low-income welfare housing, 
commercial housing and luxury housing. The main results 
show that: (1) Entire completion of 3.6 million welfare 
housing units will effectively cool down the housing price 
boom and curb inflation. Under this scenario, the supply of 
housing will be sufficient, and economic growth will be 
promoted. (2) At 80% completion of the 3.6 million welfare 
housing unit target, supply of housing will be able to meet 
basic needs of urban households. (3) At 50%, housing 
prices will continue to rise at a relatively high rate while a 
partial shortage in the country’s housing supply will occur.

Based on above results, MADIS strongly suggested the completion of the 
welfare housing program in the 12th Five-Year Plan. MADIS presented a 
series of policy suggestions in land supply, financial support and 
management of welfare housing. The policy report got approval from 
Premier Jiabao Wen. The central government pushed for the implemen-
tation of the welfare housing program. The ratio of the number of welfare 
housing under construction to the number planned has gone from 30% in 
April 2011 to 98% at the end of September 2011.

Economy. While policy reports are important, it is equally important to put 
decision-support tools in the hands of policy makers as they perform their 
duties. With the rapid increase of international capital and trade flows, 
national economies are more likely to be impacted by the world economy, 
as the recent financial crisis had demonstrated. The complexity of today’s 
economic system is a huge challenge, making efficient tools to support 
policy making in government indispensable. The macroeconomic early 
warning system (MEWS) is such a tool. 

MEWS integrates the whole policy making process: monitoring, forecast-
ing and policy simulation. Multiple methods including leading indicator 
approach, signal lamp, and business cycle tracer are contained in the 
monitoring module. The forecasting module is composed of various 
econometric models, such as time series, structure, and panel data 
models. Policy simulation uses dynamic stochastic general model, 
structure model, computable general equilibrium model and input-output 
table to evaluate policy effects. Finally, an integration algorithm is 

designed to integrate the results of different models and modules.

As shown, information is 
exchanged freely among 
modules, making the 
m o n i t o r i n g - f o r e c a s t i n g -
simulation process seamless. A 
knowledge base is incorporated 
into the framework to support 
the economic early warning and 
policymaking support process. 
Integration reports, including 
current economic status, future 
trend prediction, policy-making 
suggestions, external informa-
tion and expert opinions can be 
generated. MEWS consists of 
two sub-systems. One is for 
analysts, which allows process-
ing large volume of data as well 
as setting rules in the knowl-
edge base. The other 
sub-system is for decision-
makers who are presented with 
a choice of reports to view. 

To-date, MADIS has developed 
several MEWSs for China’s top two 
important economic management 
bodies, the Commission of Develop-
ment and Reform, and the People’s 
Bank of China (China’s central bank), 
as well as for several provincial 
governments. 

The works listed above are just a few 
of the body of work that MADIS has 
produced. Other crucial issues that 
have used OR methodology include 
forecasting of economic indices such 
as GDP growth rates, CPI, exports 
and imports; policy orientation for 
low-carbon economy; evaluation of 
carbon tax; and assessment of 
sudden crisis, to name a few. Indeed, 
MADIS has helped shaped policies in 
China with the use of powerful 
decision-making support tools which 
rely on Operations Research and its 
related disciplines. 

MADIS has 
helped shape 
policies in China 
with the use of 
powerful 
decision-making 
support tools 
which rely on 
Operations 
Research and its 
related 
disciplines. 

Fig.1: The architecture of a typical MEWS

Fig.2: An interface of MEWS for the central bank of China
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I used to work for the US Postal Service. They move parcels and mail 
between hubs via trucks and airplanes. How should USPS purchase its 
transportation services? USPS could solve an optimization problem to 
minimize the cost of transportation, with constraints to ensure that the 
transportation satisfied demand for material flow between hubs. The 
optimization model needs the cost data, so USPS has to ask the carrier 
companies for it. “How much would you charge to move 10 truckloads 
from Chicago to Peoria this Thursday afternoon?”

We can think of this problem as an auction. USPS could set up a web 
page where carrier companies enter such offers as, “I will charge 
$500/truckload to ship from Chicago to Peoria…” Then USPS would have 
the data to solve the optimization, and the results of the optimization 
would tell USPS which bids to accept. USPS could even do a little better 
if they posted provisional results, and let the carriers change their bids. 
They could do better still if they let the carriers put in multiple complex 
offers, such as “I will charge $500/truckload to ship from Chicago to 
Peoria. But I will charge only $750 for the round trip.” Allowing bidders 
flexibility in how they bid can let the optimization take advantage of the 
bidder’s economies of scope and scale.

Thus, batch procurement of a big buyer can be viewed as a one-sided 
reverse auction. When cleared with an optimization model, it’s a smart 
market. Simply sorting bids from lowest to highest wouldn’t solve the 
problem at all, any more than we could solve an integer program only by 
sorting the variables by their objective coefficients.

The problem could be turned around. A big carrier could be selling 
transportation to small companies. The big carrier could post a web page 
where the small companies would bid to buy services, “I will pay you $480 
to move one truckload from Chicago to Peoria on Thursday.” 
Then the giant carrier could solve an optimization problem to 
maximize its profit, and could post provisional results to let 
buyers change their bids. A batch sale of a big seller is a 
one-sided auction. When cleared with an optimization model, it’s 
a smart market.

What if many companies sell transportation services, and many 
companies need to buy such services? We could open a small 
office with a web page, which invites combinations of bids, some 
from carriers and some from firms needing carrier services. The 
optimization model matches supply to demand, by truck type, 
route, and any other complication you can imagine. The solution 
to the optimization model would be a good way to move materi-
als. What should be our objective? We should maximize the 
money we get from the buyers, minus the money we have to pay 
to the sellers. That would maximize our profit. We would not 
accept a money-losing deal. The solution, which maximizes our 
profit, would also maximize benefit to the region, assuming a 
competitive market (lots of buyers and sellers). This two-sided 
auction, with many buyers and many sellers, is a smart market, 
too. The optimization model can find solutions that would be 
impossible if done manually, or if done only between pairs of people.

This isn’t a mere thought experiment – people are already making money 
with the idea – see for example Moore (1991), Brewer and Plott (2002), 
Ledyard et al. (2002), Andres Figliozzi et al. (2003), Caplice and Sheffi 
(2003), Song and Regan (2003), and Sheffi (2004).

What is a smart market? A smart market is an auction cleared by optimi-
zation. A market manager, who clears the market with an optimization 
model, operates the smart market. EBay.com and Qxl.dk don’t need 
optimization models to clear their auctions, so those are not smart 
markets by this definition. Furthermore, trades are not between pairs of 
people, but rather to or from the market manager. EBay.com and Qxl.dk 
match pairs of buyers and sellers, so those web sites are not smart 

markets by this definition either.

Advantages of a smart market. The smart 
market simplifies trading complex goods 
and services. Buyers and sellers know 
where to go to find each other, and are 
usually assured of competitive prices. The 
market manager can set and enforce rules on who is allowed to trade, so 
traders can be more confident that the trade will actually happen. So the 
market is orderly and transparent. When something goes wrong, rules 
are in place to resolve the problem (McCabe, Rassenti & Smith 1991).

Smart markets are now possible due to the combination of optimization 
and the internet. Increased computation power lets the market manager 
solve problems that before would have been impossible. The internet lets 
traders bid easily.

Most of us can accept the idea of a big company using an auction to 
purchase services like transportation from other businesses. Some of us 
do not like the idea of using markets for services such as fresh water 
(which I’ll discuss below). As operations researchers, we specialize in 
finding good allocations of resources. Well-regulated honest markets 
allocate resources extremely well! Smart markets tend to be highly 
regulated, as they are centralized, and the market manager usually pays 
a lot of attention to the behaviour of participants.

A general formulation. This formulation assumes that the market has 
both buyers and sellers.

Each trader i can have multiple bids, modeling a piecewise linear demand 

function (the idea that one piece of cake is great, a second piece of cake 
is okay, and I don’t really need the third piece of cake).

Why maximization? Buyers pay and sellers get paid. To maximize your 
profit, you would want to serve buyers with high bids while sourcing from 
the suppliers with the lowest offers. 

For the transportation problem mentioned above, the (A, d) matrix 
corresponds to demand for transport across the transportation network, 
possibly with conservation of flow constraints, truck capacity constraints, 
and so on. The bid subscripts b could be from-to pairs of hubs rather than 
“serving” quantities.

A Tutorial on Smart Markets
John F. Ra�ensperger <john.ra�ensperger@canterbury.ac.nz>

Over the past thirty years, governments and companies have implemented smart markets for 
a huge range of goods and services. This essay gives a brief tutorial on how they work.
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Model SM is written as a “net pool market,” in 
which the model has the initial rights as an 
input, and calculates all the buying and selling. 
Surprisingly, perhaps, we can usually write a 
simpler formulation for model SM, in which we 
pretend that everyone is a buyer (a “gross pool 
market”). Then we just calculate trades based 
on the initial positions after we know the final 
allocation. We have to assume that partici-
pants are willing to trade sufficient quantities to 
allow feasibility.The gross pool market will tend 
to be mathematically feasible, but could have 
an unacceptably high cost in the optimal 
objective value, should buy bids be too low 
compared to sell bids. The difference between 
these two formulations is usually only algebraic, as the two market formu-
lations are economically equivalent by the Coase theorem (that the final 
optimal allocation doesn’t usually depend on the initial rights).

Pricing. Given the primal result to model SM, at what price should we 
charge or pay trader i? We have some options, depending on the 
problem. Most obviously, we can charge them their price as bid. Trader i 
offered to buy up to 5 units at $1/unit, and the optimal solution is to give 
her 4 units, so we can reasonably charge her $4. In this case, trader i will 
be nervous about bidding. She will be tempted to bid a little lower than her 
true reservation price, hoping to save some money, in which case she 
may not get as much as she really wants. She will also be tempted to 
sneak around the other bidders, trying to find out what they would bid. 
This problem has been studied thoroughly in the auction literature.

Many smart markets allocate divisible goods such as electricity and 
natural gas, and can be cleared with ordinary linear programming. If our 
smart market model SM is a linear program, we can use the dual prices 
pi on constraint 2 to charge or pay trader i the amount pi(∑b buyqtyi,b – 
∑b sellqtyi,b). If trader i buys more than she sells then she pays; 
otherwise she gains. (We need finalqtyi to be free to avoid degeneracy, to 
make sure pi is correct.) This marginal cost pricing provides many nice 
economic results due to the LP optimality conditions. For example, facing 
price pi, trader i will be satisfied with finalqtyi. Trader i is assured that she 
will be given a “market price,” which everyone faces. So she is more likely 
to feel comfortable bidding her true reservation price. Every seller is 
guaranteed to receive at least as much as was bid and possibly more. 
Every buyer is guaranteed to pay no more than was offered, and possibly 
less. We also get useful “resource” prices from the technology constraints 
(A, d), such as the value of additional capacity.

A combinatorial auction is a smart market in which goods are indivisible. 
Those markets must be cleared with integer programs. If model SM is an 
integer program, then we have the elementary problem that integer 
programs, like all non-convex models, do not give good dual price 
information. We could use the price-as-bid approach. Alternatively, 
Rassenti, Smith and Bulfin (1982) found ranges of good prices by solving 
pseudo-dual models. O’Neill et al (2005) first solve the integer program, 
and then solve an auxiliary linear program to get good prices. Pricing in 
non-convexity will always be difficult, which helps keep operations 
researchers in business! An entire issue of Management Science (vol. 
51, no. 3, March 2005) was devoted to this 
topic. See also Pekec and Rothkopf (2003).

Initial rights.  Model SM has the parameter 
Initiali. To have a market, traders need to know 
who owns the right at the start of the auction. 
For a company buying transport services, of 
course the carrier firms own the rights, and the 
buyer has to pay for the service. That makes 
complete sense. You could also imagine that 
the buyer pays the carrier for work to be done 
next month, and then the buyer changes her 
mind and sells that contract to someone else.

But initial ownership is not always clear. A few 
years ago, the U.S. government tried to 
implement a trading system for take-off and 
landing slots at Kennedy Airport in New York. Implementation would have 
solved a lot of problems and made everyone better off! But as far as I can 

tell, they failed because they could not get 
agreement on the initial rights. The airlines 
said, “We’ve been taking off and landing all this 
time, so those rights are ours.”  The Port 
Authority said, “We own the land, so we own 
the rights.” The Federal Aviation Administration 
said, “We actually give permission to take off 
and land, so we own the rights.” What a mess! 
The problem is even more complicated when 
the quantity available is uncertain, as with 
fresh water.

Some examples: Financial trading.  Most 
smart markets are “spot” markets, in which 
goods or services are traded and delivered 

immediately.

A spot market could be cleared by simple pair-wise trading (as for a 
grocery store). A spot market could be cleared by a simple many-to-many 
auction (as for some water markets in Australia). A spot market could also 
be “smart” and multi-lateral (as for a modern electricity market).

A smart market could be run as a one-off for long-term rights, such as 
radio spectrum. I don’t think this would be considered a spot market, 
simply because it isn’t active enough. By contrast, modern smart markets 
for electricity are run as spot markets, with trades clearing every few 
minutes, and power generated and delivered immediately.

Much more interestingly, someone could observe a spot market operating 
for a while, and be fearful that the price may spike in the wrong direction. 
So this person could make a side deal, outside of the smart market, as 
insurance or hedging, based on the spot price sometime in the future. Of 
course, anyone can make a deal like this based on any market. Such 
deals are especially frequent in the electricity markets.

A big factory may worry that the price of power might go high, so the 
factory manager could make a deal with a generator to “buy” power at a 
fixed price. “Factory F will pay generator G a price of $0.50/megawatt for 
7 megawatts of power on 1 Sep 2011.” Of course, the generator cannot 
really sell power directly to the factory, because G’s electrons scatter to 
all parts of the power grid as soon as G generates them, and because the 
spot trade must go through the smart market. But on 1 Sep 2011, factory 
F can demand 7 megawatts from the market manager, and pay the going 
price, say, $0.60/megawatt. To resolve the deal, G now has to pay F 
$0.10/megawatt for 7 megawatts. If in fact the spot price of power were 
only $0.55/megawatt, then G gets to keep $0.05/megawatt for the 7 
megawatts. Consequently, G has an incentive to keep the spot price of 
power low, thus stabilizing prices. Meanwhile, the factory manager F got 
what she wanted – lower risk from more reliable prices.

Radio frequency auctions. The spectrum auction is a one-sided smart 
market cleared by an integer program (McCabe et al 1991, Chakravorti et 
al 1995). Participants purchase radio spectrum licenses from govern-
ment. These combinatorial auctions are cleared as bid, rather than at 
prices based on dual variables.

The problem is combinatorial due to radio 
spectrum interference. If I get the license for 
frequency 980MHz in Copenhagen, I don’t 
want the government to give someone else 
the license for 980MHz in nearby Lyngby. I 
want the whole area around Copenhagen. So 
this could be a set packing problem, with the 
rows corresponding to regions: the sum of the 
accepted bids for Copenhagen must be less 
than or equal to 1.

Furthermore, I might offer the government a 
premium to get licenses in several big cities, 
and I might even want to put in some compli-
cated and/or bids like, “I’ll bid X kroner for 
Copenhagen and Aarhus, or Y kroner for 
Copenhagen and Odense.” This is easily done 

with integer programming.

Kennedy Airport, NYC
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Electricity. High-voltage power, which goes across large regions, 
requires a lot of coordination to ensure that generation matches demand 
and that power flows do not exceed network line capacities. The security 
and reliability requirements are very high. This coordination can be done 
extremely well by linear programming. Before the smart market, this 
coordination was done with linear programming, but the line operator, 
generators, and distributors were usually part of a monopoly. With a 
smart market, these could be different parties, thus creating improve-
ments through competition. The first market of this type was implemented 
in New Zealand in 1996 (Alvey et al 1998, Hogan et al 1996), and this 
design is now copied all over the world. These markets clear every few 
minutes, with a lot of money changing hands each time.

The modern electricity market is an important example of a two-sided 
smart market. Generators are the sellers, offering to supply power at a 
range of prices. Wholesale power firms (those that sell to homes) and big 
industrial firms are the buyers, who bid to buy power at a range of prices. 
To clear the market, the market manager solves a linear program in which 
the decision variables are how much power to accept from each genera-
tor, the flow of power on each line, and how much power to provide to 
each distributor.

The flow-on-the-power-line variables appear in constraints which ensure 
balance of flow at each power line connection (node), like ∑node i flowi,j 
– ∑node k flowj,k = 0 for each node j. Picture one of those industrial-
looking places with lots of transformers and high tension wires – that is 
probably a node in this model. The dual price pj on this constraint is the 
“nodal price” at j. If a generator were willing to put in another megawatt of 
power there, the market manager should pay the generator pj. If a whole-
saler or factory were to take another megawatt of power there, the market 
manager should charge them pj. By clearing the market based on the 
dual prices, participants are charged on marginal values, rather than as 
bid.

Natural gas.  Natural gas, 
transported over cross-
country pipe networks, is 
sometimes managed with 
a smart market (McCabe, 
Rassenti & Smith 1990), 
as in Australia. The 
system operator serves as 
the market manager. The 
market manager has to 
match gas supply to 
demand, while ensuring 
that flows do not exceed 
pipe capacities. Gas suppliers offer to sell a range of quantities at a range 
of prices. Distributors bid to buy a range of quantities at a range of prices. 
To clear the market, the market manager solves a linear program in which 
the decision variables are the gas to accept from each supplier, the flow 
of gas on each pipe segment, and how much gas to provide to each 
distributor. As with electricity markets, after solution, the primal variables 
prescribe the optimal flows, and the dual variables provide the market 
clearing prices.

Airplane take-off and landing slots.   The term “smart market” appears 
to have been first used by Rassenti, Smith, and Bulfin (1982), who 
proposed a combinatorial auction for airplane take-off and landing slots. 
(Asking a jumbo jet pilot low on fuel how much he’s willing to pay to land 
probably wouldn’t work too well!) The idea is that airlines would bid cj for 
a “package,” which means at a minimum a take-off at one airport and a 
landing at another airport. But a package can be more complicated than 
just a take-off and landing pair. An airline would want to route its planes 
out of its home hub and eventually back to its home hub. Constraints 
included capacity at each airport, and routing logic for each airline.

Is this a one-sided or two-sided auction? It would be one-sided if the 
government decided that it owned all the rights, like radio spectrum, and 
the airlines had to pay for every package. But the airlines would think that 
was too risky, and would want to buy contracts where they bought contin-
ued rights for a long time, say 5 years, or permanently. It could then be 
two-sided, because an airline could sell its right to another airline. See 
also Jaikumar (1980).

And more. . .   The Chilean government uses a smart market to choose 
caterers for school meal programs (Epstein et al 2002). Their market 

rules included strict requirements for participating, which raised the 
professionalism and quality of the bidders.

The University of Chicago’s Booth School of Business uses a smart 
market for course registration (Graves, Sankaran & Schrage 1993). The 
system ensures that the class seats go to those students who most want 
them, while ensuring that the number of students in each class stays 
within the room capacity.

Smart markets are now being proposed for environmental services, 
including water (Murphy et al. 2000, Raffensperger et al. 2009).

In conclusion, smart markets are a “hot” area in operations research. I’ve 
left out a lot of applications! Often, the models are not particularly compli-
cated, nor are their solutions. Rather, the difficult bits are the market 
rules, defining what is actually traded, and making sure that the prices 
give the right incentives to participants. The process of determining the 
initial rights can be politically charged, and sometimes causes the whole 
project to fail. When implemented, however, society can enjoy enormous 
gains from much better allocation of complex resources.

Acknowledgement. Thanks to E. Grant Read who tutored me in smart 
markets.
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Bioinformatics, as the name suggests, is 
an interdisciplinary area covering 
biology and informatics. Its two major 
goals are to: (i) develop computational 
methods and tools to analyze various 
kinds of biological data, and (ii) discover 
new biological knowledge through the 
use of these tools. To achieve the former 
goal, various computational techniques 

have been applied and developed. Combinatorial optimization plays an 
important role here since many problems in bioinformatics can be formal-
ized as combinatorial optimization problems [1, 2]. In this article, I briefly 
review how operations research optimization techniques have been 
applied to bioinformatics and discuss future developments.

It is well-known that genetic information is stored in DNA sequences in 
almost all organisms, where a DNA sequence is represented by a string 
of four characters (A, C, G, T) and a gene corresponds to a part of a DNA 
sequence. Genetic information stored in DNA is translated into amino 
acid sequences, with each sequence represented by a string of 20 
characters or more. Analysis of DNA and amino acid sequences is a key 
area of bioinformatics. Measuring the similarity between two DNA 
sequences or two amino acid sequences is fundamental because genes 
or proteins having similar sequences very often show similar biological 
and chemical properties.

The similarity of two sequences is usually measured through sequence 
alignment [2]. A sequence alignment is a superposition between two 
sequences obtained by appropriately inserting gap symbols denoted by 
‘-’ to both sequences so that the resulting sequences have the same 
length. Suppose that we have two DNA sequences, ACGTTGCAACGT 
and ACGGTTGAACCT. Then, the following is an example of an 
alignment:

A C G - T T G C A A C G T
A C G G T T G - A A C C T

where the letters in the same column correspond to each other. There is 
an exponential number of possible alignments (i.e., the number of ways 
of inserting gap symbols is exponential). In order to measure the similar-
ity between two sequences, we need to compute an alignment which 
maximizes the score. Although various scoring schemes have been 
proposed, we consider here the  simplest one in which +1 is assigned to 
each column consisting of identical letters and -1 to other columns and 
the score is given by the sum of scores of all columns. Then, the score of 
the above alignment is 1 + 1 + 1 − 1 + 1 + 1 + 1 − 1 + 1 + 1 + 1 − 1 + 1 = 
7, which is optimal. A naive algorithm that examines all possible 
alignments will take exponential time. However, this problem can be 
solved in O(n2) time by a dynamic programming algorithm using a 
two-dimensional table, where it is assumed that both input sequences 
have length O(n). Dynamic programming techniques have been applied 
to many combinatorial optimization problems in bioinformatics, which 
include prediction of RNA (secondary) structures, comparison of phyloge-
netic trees, and estimation of the parameters in some probabilistic model 
(e.g., hidden Markov model).

Although an O(n2) time algorithm is enough for comparing short 
sequences, it is not efficient if used to compare very long  sequences 
(e.g., comparison of genome sequences) and to search for a similar 
sequence in a database. In such a case, it is impossible to obtain an 
optimal solution and thus various heuristic techniques, which include a 
kind of hash functions, have been developed and used. In some cases, it 
is required to compare multiple sequences simultaneously. Sequence 
alignment is therefore generalized to k sequences, which is called 
multiple alignment. Multiple alignment can be solved in O(nk) time by 
dynamic programming using a k-dimensional table, but is known to be 
NP-hard (i.e., computationally intractable) if k is not fixed. Although there 
has been no significant improvement on the worst-case time complexity 

in over 30 years, many heuristic and practical algorithms have been 
developed for multiple alignment. Due to recent rapid progress of the 
DNA sequencing technology, a huge number of DNA sequences are 
being produced. Therefore, how to manage and analyze these huge data 
is an urgent research topic, which needs very efficient optimization 
techniques.

Analysis of other types of data, which include three-dimensional protein 
structures, metabolic networks, and gene expression data, is also 
important in bioinformatics. Analysis of biological networks and gene 
expression data is also an important topic in the field of systems biology 
[1]. Many problems on these data are NP-hard. In my experience, most 
problems in bioinformatics can either be: efficiently solved by dynamic 
programming or NP-hard. There are several ways to cope with 
NP-hardness. One practical way is to use meta-heuristics such as 
evolutionary computing and simulated annealing, Although such an 
approach is often very useful, the optimality of a solution is not guaran-
teed. In order to guarantee the optimality, use of the branch-and-bound 
technique is a good choice because the size of protein sequences and 
the size of relevant subnetworks are usually not too large (e.g., less than 
one thousand). Furthermore, in many cases, problems can be formalized 
as integer linear programs [1]. Once a problem is formalized as an integer 
linear program, we can employ efficient and practical solvers, thanks to 
operations research. This approach has the following merits: (i) it is often 
easy to write a program to translate an original instance to an integer 
program, and (ii) improvement of a solver directly leads to improvements 
in the solution of many problems. 
One disadvantage of this 
approach is the great variation in 
the time to reach an optimal 
solution. A solution may be 
reached rather quickly for a 
problem while a problem of 
similar size may not be obtained 
at all.  Another approach is to 
develop exact algorithms. For 
example, suppose that we can 
develop an O(1.05n) time 
algorithm for some problem, 
where a constant factor hidden 
in O notation should not be too 
large. Then, the algorithm would 
work for instances of n ≈ 500. 
Although this approach is not 
generally applicable, it is worth 
trying for important problems.

Apart from optimization type 
problems, there are many 
prediction type problems in bioinformatics. Machine learning techniques 
have been extensively applied to these problems. Since learning tasks 
are often formalized as continuous or combinatorial optimization 
problems, optimization techniques again play an important role. 

As shown, various kinds of optimization techniques have been 
extensively applied to bioinformatics. However, rapid increases in biologi-
cal data call for improvements of optimization techniques. The bioinfor-
matics community looks to OR in its quest for more efficient optimization 
techniques. In turn, bioinformatics continues to be a source of novel 
optimization problems to the operations research community. Therefore, 
collaboration between both communities is clearly mutually beneficial. 
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The UK Society grew out of the Operational Research Club, which was 
set up in 1948, and is the world's oldest-established learned society 
catering to the Operational Research (OR) profession. It is also one of the 
largest in the world, with around 2600 members in 53 countries. It was a 
founder member of both IFORS (together with France and the USA) and 
EURO.

The Operational Research Club
The Club came about when, in the autumn of 
1947, a group of distinguished pioneers of OR 
met for an informal dinner at the Athenaeum 
Club in London. At this dinner, a momentous 
decision was made - to form an Operational 
Research Club. Those at the dinner included 
such luminaries as Sir Charles Goodeve, 
Professor P.M.S. Blackett (later Lord Blackett), 
Dr C. Gordon and Sir Charles Tizard. The OR 
Club, the world's first body set up to cater for 
the Operational Research profession, was duly 
inaugurated, in April 1948, with an initial 

membership of fifty. The chair was held by Sir 
Charles Goodeve, with Mr J.A. Jukes as the 
first secretary. Lord Blackett is regarded as the 
founding father of OR in the UK an annual 
prestigious scientific lecture is held in his 
honour 

The ORS archives contain a wealth of informa-
tion about the originators of OR and some 
most interesting quotes: for example, one from 
Lord Blackett which is of a very practical 
nature was “Specialist knowledge appropriate 
to the field of application is desirable, but is 
usually acquired on the job. A high degree of 
intelligence and enthusiasm for the work are 
important.  Above all, the right personality is 

vital, so that during the investigation the operational research worker can 
obtain the confidence of the men on the job and, at the end, can put his 
conclusion across to the executive.” 

The OR Society (ORS) proper came into being 
some 5 years later.  Its first chairman was Sir 
Owen Wansbrough-Jones, and the first honor-
ary secretary at that time was Pat Rivet who 
later pioneered academic OR in the UK.

By 1955 interest in Operational Research had 
spread to most western countries. Membership 
levels of ORS grew steadily - the original fifty 
had swelled to a total of around 1250 members 
in 1964, and reached around 3,000 in the early 
seventies.

The Operational Research Society today 
The charitable objects of the OR Society today are quite simple: the 
advancement of knowledge and interest in Operational Research; and 
the advancement of education in Operational Research. To achieve 

these aims, the OR Society 
continues to be an innovator 
and leader in its field. 
Members receive a wide 
range of services and 
benefits, including: a compre-
hensive O.R. training 
programme, an annual 
conference, other specialist 
conferences such as ones on 
Simulation and Knowledge 
Management, and its 
biannual and popular Young 

OR conference.  Young members are also 
supported through an accreditation system 
(with mentors) so they can develop their skills 
and experience to become Fellows of the 
Society

The Society produces a number of publica-
tions including:  the Journal of the Operational 
Research Society, which was established as 
the OR Quarterly in 1952 and is the oldest OR 
journal in the world; Inside OR, which is a lively 
monthly magazine, carrying news, features on 
OR methods, personalities and events, debate, and a comprehensive 
notice board section providing information on 
what's happening in the OR world; OR Insight, 
which contains practical accounts of O.R.in 
action, providing interesting reading for 
practitioners and excellent case material for 
teachers. Other, more recent, journals include: 
the European Journal of Information Systems, 
Knowledge Management Research and 
Practice, and the Journal of Simulation. Other 
new journals (eg Health Sytems) are currently 
in the pipeline. 

The ORS also supports a number of special 
interest groups (eg OR in Health) and regional 
societies; organises an annual Open Day & 
Jobs Fair for students; makes a number of 
awards (such as the President’s medal for 
best practical application of OR presented at 
the annual conference, the Beale medal and 
Companionship for outstanding service to OR, 
awards for best paper in the various journals, 
and the best PhD and Masters dissertations). 
The ORS is also represented on a number of 
UK bodies (eg the Joint Mathematical Council 
and the Council for Mathematical Sciences) to 
try to influence national matters such as maths 
education and to consider budgetary 
pressures which may affect maths/OR 
courses. It has recently set up an ‘OR in the 
third sector’ special interest group to encour-
age and support members in carrying out 
projects for charities and similar bodies.

The Society supports an official OR Archive, 
maintains a comprehensive library of OR 
publications, and has sponsored the world’s 
first history of OR.

Running the society
The Society is managed by a Board of 
Directors (up to 11 in number), supported by a 
representative General Council of around 36 

members, which together decide on the 
strategic direction of the Society. A range of 
committees such as publications, 
events/meetings and education/research looks 
after on-going activities. Practitioner interests 
are the responsibility of the Heads of OR 
Forum. An office of 10 staff (some part time), 
headed by a Secretary/General Manager, carry 
out the required administrative tasks. A compre-
hensive website provides general information 
on OR matters plus a members-only section 
which contains a variety of useful support 
material. Its current president is Richard Eglese 
(of Lancaster University) whose two-year term 
of office ends in December: >> 

The OR Society- still �ying the �ag for OR! 
Sue Merchant <suemerchant@hotmail.com>, John Ranyard, ex-presidents ORS
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Richard Eglese
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Book Review
OR History Through Its Pioneers
Hans W Ittmann <hittmann01@gmail.com> 

Almost five years old, the Operational 
Research Society of Nepal (ORSN) was 
established on February 1, 2007 by a team 
that consisted of: founding President Prof. 
Dr. Sunity Shrestha, Vice Peresident Prof. 
Pushkar Kumar Sharma General Secretary 
Govinda Tamang, Secretary Basant Dhakal, 
Treasurer Krishna Nakarmi. Kabita Bade 

Shrestha, Sunil Amatya, Raju Manandhar and Binod Manandhar.  These 
officers officially registered ORSN with the Office of the Nepal Govern-
ment in Kathmandu. The current executive committee is composed of 
eleven members with  Gopal Thapa acting as auditor. 

A non-profit, public welfare, and social institution, ORSN has the follow-
ing objectives:  

• To increase knowledge about Operational Research among the different 
sectors within Nepal; 
• To systematically and effectively collect and publish materials relating to 
the discipline;
• To contribute to the enhancement of competency among Operational 
Researchers by organizing national and international studies, 
researches, trainings, discussions, seminars and workshops; 
• To provide consultancy services to institutions in the education, 

management, industry, business and other sectors; and
• To contribute to the development of operational research in Nepal 
through linkages with various international institutions.

ORSN members number 50 at the moment. To qualify, applicants must 
have a master’s degree in disciplines such as, Mathematics, Statistics, 
Management, Engineering, Economics, and others. The membership 
types are life-member, ordinary member, institutional member and honor-
ary membership. 

Over the years, ORSN has conducted lot of activities, which include talk 
programs, training cum workshop, seminar and conferences. Since 
2010, it has also organized World Statistics Day jointly with the Central 
Department of Statistics, Tribhuvan University, Nepal. Annually, February 
1 is designated as ORSN day when members gather to present their 
papers. ORSN 2012 will be celebrated with a conference from February 
1 to 2 in Kathmandu. This also coincides with the launching of the first 
issue of the International Journal of Operations Research-Nepal 
(IJORN). More details can be found in its website, www.orsn.org.np. 

ORSN applied for IFORS membership in March 8, 2011 and received its 
letter of acceptance just last November 29. In the long term, ORSN plans 
to establish an “Institute of Operations Research” in Nepal. 

>> his successor, the current president elect, is Geoff Royston (whose career was in the Department of Health).

Current Issues
Publicising OR to the wider public and business communities is a constant challenge to OR societies. The ORS employs a 
marketing consultant for this purpose and, in conjunction with INFORMS, has established the ‘Science of Better’ initiative, 
which aims to inform business leaders of OR achievements in specific areas via regular circulars and a website (see below). 
Education in OR is supported by the ‘Learn About OR’ initiative, which has led to the production of a prize-winning DVD (see 
below).  A full time member of staff whose role it is to promote OR in schools and higher education is employed.  Although the 
ORS has always maintained a practical focus and has a high proportion of practitioner members, many of whom attend the 
annual conference, there has always been the concern that much analytical work is carried out without the OR label. Thus, 
in common with INFORMS, an initiative to reach out to the wider analytical community is underway.

More information about ORS can be found at 
www.theorsociety.com; www.learnaboutOR.com  and www.thescienceofbetter.co.uk .  
The prize-winning movie ‘what is OR’ is at http://www.learnaboutor.com/learn/flash/flash_video.htm 

Geoff Royston

Operational Research Society of Nepal (ORSN)
Sunity Shrestha <Sunity.shresthahada7@gmail.com>

Profiles in Operations Research – Pioneers and Innovators written, 
compiled and edited by Arjang A Assad and Saul I Gass, 2011, 
Springer Science+Business Media, New York, USA, pp 867. ISBN: 
978-1-4419-6281-2, 95.72 US dollars.

 “At one meeting I finally summoned up the courage to approach him to 
mention my interest in the history of OR. He listened carefully and 
remarked the amount of time and effort a good account of the subject 
would require. As an example, he cited one of his earlier articles on the 
subject and remarked that he had put more effort into that paper (on a per 
page basis) than some of his technical papers.” This quote by Michael 
Rothkopf, reflecting on a discussion with Hugh Miser, in essence 
summarises the impression one gets when reading Profiles in Operations 
Research.

Describing and capturing the lives and contributions of 43 eminent OR 

pioneers and innovators, this massive 
volume is a priceless contribution to the 
history of OR. Profiles on each of the 43 
individuals not only give a glimpse into 
their personal lives but also give a fairly 
detailed outline of their contributions to 
the field of OR. The book provides an 
additional benefit by structuring the 
chapters from the first pioneers, and 
their valuable contributions to the military origins of OR, to the more 
recent pioneers and their contributions to managerial planning, decision 
making and complex problem-solving. It sketches the development of this 
new discipline, from the time when British scientists joined to address 
“operational wartime problems”, to the current scientific field that is 
applied in almost all business and industrial problem areas. 



On Friday, 15th July, 2011, the 83 members of the Scientific Programme 
Committee breathed a collective sigh of relief as the 19th Triennial 
Conference of IFORS concluded successfully in Melbourne. The work to 
put together the scientific programme had started three years earlier. 
With the IFORS conference located in Australia for the first time, there 
was concern if presenters will make the long journey to Melbourne. 
Looking back, our 3-year long effort can be summarised by three Chinese 
idioms:

                               “Let a hundred flowers blossom”
In recognition of the 50th anniversary of IFORS, the Scientific 
Programme Committee was put together to be as representative as 
possible --- the 83 members are from 38 of the 51 member societies. The 
conference theme of “World OR: Global economy and sustainable 
environment” was also selected to encourage submissions from the 
entire spectrum of topics of interest to IFORS, in the end attracting over 
1400 submissions. 

                             “A thousand unpredictable changes”
Of course, the 1400+ submissions did not come in steadily. We endured 
many nail-biting months of worry over, among others: the initial trickle of 
submissions followed by the last-minute deluge of abstracts; rooms at the 
venue; the seemingly endless timetabling requests; change notifications, 
cancellations, late submissions; re-scheduling requests coming right up 
to the Tuesday after the conference started! 

                            “Not one less . . .”
Thankfully, with the co-operative effort of the entire Scientific Programme 
Committee, we managed to put together a timetable that minimized time 

clashes for speakers 
and audience. All 21 
rooms available in the 
Melbourne Convention 
Centre were fully 
utilized for the 4 
meeting days of the 
conference. By and 
large, we were able to 
accommodate all of 
the dozens of schedul-
ing requests, although 
it was not an easy task 
to put together the 
sessions so that the 
talks in each session 
are related, whilst 
respecting scheduling 
concerns of the speak-
ers, session chairs, 
stream organisers and 
the 1000 conference participants. 

In the end, the conference programme of over 900 talks in over 250 
sessions in 56 streams proceeded smoothly --- all thanks to the hard 
work of all the Scientific Programme Committee members and stream 
organizers! They deserve a big THANK YOU!

IFORS 2011: A View from the Scienti�c Program Chair
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The idea of recounting the history of this new field 
through its pioneers and innovators is indeed novel. 
Selected contributors were asked to profile a number 
of the most eminent individuals who had a seminal 
influence on OR over the past 70 years. In total, 43 
profileswere included in the book. Sources of informa-
tion ranged from historical and technical articles, 
autobiographies, biographies as well as personal 
stories, tales around the individuals, achievements, 
honours, and pictures gathered from interviews of 
friends, relatives, colleagues, and when possible, of 
the profiled pioneers themselves.

The comprehensive accounts show the huge amount 
of time and research that each contributor put into the 
work. The end result is a volume of 867 pages, which 
will remain a very rich source of information for many 
years to come.

Each of the 43 chapters has a similar structure. 
Profiles on people such as Ackoff, Beale, Beer, 
Bellman, Blackett, Churchman, Dantzig, Goodeve, 
Kantorovich, Kuhn, Miser, Morse, Riaffa, Rivett, Roy, 
Tucker and Von Neuman, to name but a few, are 
included. It makes for an interesting read and one gets 
to know more of the individuals as human beings. They loved their 
families; they followed and played sport, someone played blind-fold 
chess; loved music; all the things ordinary mortals do. Over and above all 
their achievements and the huge range of honours bestowed on them, 
they remained people, like you and me, proving that “human-ness” 
remains the biggest asset of a scientific discipline.

It will be unfair and impossible in this review to highlight aspects of all 
those profiled. A few people who stand out for this reviewer are Egon 
Balas, who spent two years in solitary confinement in his home country; 
Richard Bellman, a very active person and sportsman disabled by a 
benign tumour. Unable to talk for almost a year, he planned the entire 
content of a new book in his head! The final person to be singled out by 

this reviewer is Bernard Roy who was able to contrib-
ute considerably to the OR discipline despite being 
visually impaired from an early age. 

For each profile, technical contributions are described 
comprehensively without going into deep technical 
detail and jargon. It will be impossible to read and 
remember all that is presented in each of the chapters, 
making this massive volume such an incredibly rich 
source of historic contents. The diversity of topics 
cover the entire range:  the first military applications of 
OR, the history around the development of linear 
programming and related techniques and methods, 
dynamic programming, systems theory and analysis, 
AHP, non-linear programming, integer programming, 
diverse practical applications as well as the application 
of OR to public policy, crime and criminal justice, 
among others. The technical achievements of all those 
profiled would leave readers awed and amazed. The 
comprehensive reference list of papers, books, etc. at 
the end of each chapter captures the published work of 
the pioneer as well as many related papers and books. 

Those pioneers profiled are from many countries and 
regions covering the USA, the UK and Europe. Most of 

them trained as mathematicians but got exposed to the new area of OR 
and decided to move into and work in this area. The achievements of the 
pioneers and innovators of OR have been impressive, recounted so well 
in Profiles in Operations Research. This work enables operations 
researchers to be “up close and personal” with a name that may be 
associated with a method or technique. 

This book is a significant contribution to the fascinating literature on the 
history of OR. After their first book: An Annotated Timeline of Operations 
Research: An Informal History. Assad and Gass deserve much credit for 
again offering to the OR community this  work on the origins, develop-
ments and accomplishments of those who shaped this wonderful applied 
science called Operations Research. 

Those pioneers 
pro�led are from 
many countries 
and regions cover-
ing the USA, the UK 
and Europe. Most 
of them trained as 
mathematicia ns 
but got exposed to 
the new area of OR 
and decided to 
move into and 
work in this area. 

Janny M.Y. Leung <jleung@se.cuhk.edu.hk>
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IFORS Survey of Global OR Practice: 
Summary of Final Results

Overview
The results of the global OR practice survey were presented at IFORS 
2011, together with six individual country presentations, which were 
based around the survey responses and local knowledge of OR practice. 
(USA, UK, Philippines, Australia, New Zealand, South Africa)

This article summarizes the main results from the global survey and the 
key points from the country presentations, leading to suggestions on how 
IFORS might better support OR practice and OR practitioners. The final 
report on the survey has now been presented to the sponsor and a paper 
for ITOR based on the detailed survey results is being prepared.

Comments on the Survey
Just over 250 completed questionnaires were received from 28 of the 49 
member countries of IFORS but most countries returned just a handful of 
responses. 

Figure 1: Questionnaire Responses by IFORS Region

The completed questionnaires are dominated by the USA (73 returns) 
and UK (80), which have well developed – and well known – practice 
communities. Four countries (Australia, Canada, Philippines and South 
Africa) provided 8 or more returns. Twenty-one countries did not provide 
any responses and several countries provided just one or two. Thus 
much care needs to be taken in interpreting the results.
 
There is a good balance in responses from public, private, consultancy & 
academic organisations but a low response from small & medium private 
companies. No understanding of OR-type practice outside the OR 
community was gained from the survey.

Some Key Results from the Survey
Personal Experience of OR: OR Practitioners are highly qualified 
academically and professionally: 85% have postgraduate qualifications; 
69% belong to the local OR Society; and 49% belong to other OR and 
professional societies. Fifty five percent of respondents have more than 
10 years in OR (average 12 years) but nearly 50% have 5 years or less 
in their current organisation (average 8.5 years).

OR Practice: OR is applied across all functions of client organisations 
with strategic planning & logistics being the most common. Many OR 
techniques are used regularly, particularly spreadsheets and statistics 
(both at the basic and advanced levels), as can be seen in Figures 2 and 
3 but the use of OR software is more limited, except for Excel and 
statistics packages. On-the-Job training is commonplace, particularly for 
the use of software packages and the development of consultancy skills. 
In some countries a significant amount of OR consultancy practice is 
carried out by academics.

The term ‘Operational Research’ is rarely used in an OR group’s name, 
with more meaningful alternatives such as Decision Support or Business 
Analysis preferred. Key barriers to the wider use of OR include an 
organisation’s lack of awareness of OR and potential clients’ lack of 
understanding of OR.

Local Knowledge of OR Practice in Six Countries (USA, UK, Philip-
pines, Australia, New Zealand, South Africa): These presentations 
largely supported the survey results – particularly the difficulty in promot-
ing OR - as well as providing many examples of the positive impact of OR 
practice in each country. Additional points included:

- Little networking amongst OR practitioners is carried out

- Collaboration between academics and 
practitioners is patchy. 
- Only the USA and UK are reaching out to 
the wider analytics’ community

Reflections on the Survey 
It is clear that many IFORS Country Representatives have limited knowl-
edge of OR practice or contact with OR practitioners and this has 
severely restricted the number of responses to the survey. Thus the 
results must be interpreted with care.

OR practice is successful where it is established and OR practitioners are 
highly qualified. However the survey responses and the six country 
presentations, all pointed to a lack of awareness of the value of OR and 
a lack of understanding of OR by potential clients as the main problem 
limiting the use of OR. In fact, because the meaning of the term ‘opera-
tional research’ is not widely understood, few OR groups use it in their 
name. Also, much OR-type work is being undertaken outside the OR 
community. (INFORMS and the UK OR Society are considering rebrand-
ing OR to include ‘analytics’ and are reaching out to the wider analytics 
community.) Academics provide a significant amount of OR consultancy 
in some countries and also provide training for practitioners. The results 
from this survey will help them to identify key training needs in their 
country.

Supporting OR Practice and OR Practitioners
IFORS could encourage support for practitioners and help to promote OR 
practice in a number of ways:

a) Stimulating local OR societies to identify and engage with practitioners
b) Publicising successful OR projects that have made an impact on client 
organisations in the IFORS News.
c) Promoting high profile OR practice streams at IFORS conferences, 
based on practice in the host country and supported by local organisa-
tions with successful OR activities
d) Ensuring that practice-based plenary talks are included in IFORS 
conferences
e) Participating in the current discussions about rebranding OR to include 
analytics, with the aim of disseminating the value of our discipline more 
effectively.

John Ranyard <jranyard@cix.co.uk>

Region Member countries/ Re-
sponding Countries

Responses Received

11/9 35     (14%)
ALIO (South and Central America) 6/4 12       (5%)
EURO (including Turkey, South 
Africa)

30/13 121   (47%)

NORAM (USA and Canada) 2/2 86     (34%)
Total 49/28 254 (100%)

Figure 2: Personal Understanding and Use of OR Techniques – Top 8

Figure 3: Understanding and Use of OR Techniques – next 8 Most Popular


