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Abstract 

 

This paper examines the development of developing or developed countries with the use 

of operation research’s tools and tactics. The educational and institutional aspects of 

Operation research are also examined and a discussion has been done of the 

methodological aspects of Operation research that work in under developed or 

developing countries Not only this but also the relation of operation research and 

Information Technology has been proved to be complementary to each other in this 

paper.  

Operations research is an advisory function and a structured approach to problem solving. 

Operations research use computers as tools to develop, modify, or update models. 

Operations research analysts use higher mathematics and computer programs to solve 

problems. They may develop and modify computer programs to use as tools in analyses. 

Analysts identify changes in real-world systems, decide how to mathematically represent 

them in simulations, and change computer programs accordingly the management. The 

primary knowledge applied is of modeling techniques and the subject matter of the 

simulation. Computer knowledge is secondary. 

This paper sketches the evolution of operation research as a scientific discipline in the 

international context i.e. the transformation of society to a developed society, since 

operation research techniques facilitate the planning and implementation of several 

projects/activities/policies with the help of information technology. Operations research 

analysts study financial and resource problems using the scientific approach and a variety 

of mathematical and statistical techniques. 
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Introduction                                                                                                               

Operations research is also called operations research/systems analysis, operations 

analysis, and systems analysis. Operations research analysts work on issues related to 

many functions of the Federal government such as research and development, resource 

and cost analysis, and policy analysis. They study systems, processes or operations and 

help decision makers find the best courses of action, often within the context of limited 

resources. Operations research analysts occasionally produce principles, such as Search 

Theory. More often they adapt methods from other areas of science, such as Chaos 

Theory. Similarly, professionals in other fields may use the operations research approach 

to solve problems in their disciplines. Operations research involves developing analytical 

methods as well as adapting and modifying techniques from other scientific, technical, 



 2 

and analytical disciplines. Most operations research work involves either (l) methods 

development and assessment, or (2) problem solving. Operations research analysts who 

develop problem solving methods are experts on the methods associated with particular 

class of problems. They may specialize in one or more areas such as queuing theory, 

optimization methods, simulation, or artificial intelligence. 

They advise other operations research analysts, scientists, or engineers on techniques best 

suited for analyzing their problems. Analysts who work directly on systems, process, or 

operations problems are experts in the methods of problem solving or, for recurring or 

long term problems, problem management. An example of a recurring problem is the 

various strains of influenza that appear each year. An example of a long term problem 

would be a disease like cancer. 

Analysts apply operations research techniques as well as methods borrowed from other 

fields. They usually deal with a variety of broad issues, subjects, and problems. Each 

assignment presents a different question. Analysts may work in many subject areas. They 

acquire knowledge needed for problem solving from subject matter experts and the 

literature. 

Over time analysts may gain considerable knowledge of some specialty fields. For 

example, an analyst studying alternatives to the use of scarce minerals becomes quite 

knowledgeable about the minerals. In modeling the world market to examine alternatives, 

the analyst learns about properties of minerals, their uses, their sources, their 

availabilities, and possible substitutes for them. The analyst acquires subject matter 

knowledge by asking questions of experts, reading technical journals, and Examining 

mineral data. After several years, the analyst has acquired substantial knowledge of the 

subject. 

Operations research is an advisory function and a structured approach to problem solving. 

It is a rigorous process of scientific inquiry and analysis, applied to one-of-a-kind or 

recurring problems that confront decision makers. It is the systematic examination and 

development of alternative courses of action to define and clarify available choices and 

their advantages and disadvantages. A key requirement of an operations research analyst 

position is the ability to work across disciplinary boundaries and to develop multi-

disciplinary solutions to complex problems. For example, an analyst may be asked to 

evaluate the capability of a specific high performance fighter/bomber for attacking 

selected power plants in enemy territory. The analyst defines and quantifies the factors 

affecting the ability of aircraft to reach the target, destroy it, and survive the mission. The 

problem may involve issues relating to aeronautical, electrical, electronics, and 

mechanical engineering, and scientific fields such as physics, mathematics, and 

economics. 

 

RELATIONSHIP TO OTHER OCCUPATIONS 

Operations research work shares many similarities with other kinds of scientific and 

Analytical work, such as (1) mathematics and mathematical statistics, (2) engineering, 

(3)budget analysis, (4) management and program analysis, (5) computer science, 

(6)information technology management, and (7) economics. 

1. Mathematics (including mathematical statistics): Mathematics is one of the most 

useful tools of the operations research analyst. Mathematical models, often computerized, 

show the relationship of important factors in the operations research project. Models 
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permit testing factors to detect the effects of changing variables. Operations research 

analysts use mathematical techniques such as calculus, statistics, numerical analysis, 

probability theory, linear and dynamic programming, design of experiments, queuing 

theory, and game theory. They are concerned with the entire range of analytical, 

scientific, and nonscientific areas that affect a particular problem. 

2. Engineering: Professional engineering involves the application of the principles and 

practices of engineering. Industrial engineers use these concepts in arriving at 

engineering conclusions concerning industrial operations, work flow, facilities layout, 

and system improvement. Other engineers apply knowledge of engineering principles to 

understand how a system or process is designed, how its parts work together, and how the 

system's mechanical or physical forces are affected if the system is changed. Engineers 

use mathematical techniques such as finite element analysis for modeling systems such as 

machines, bridges, or buildings. Operations research analysts are concerned with the 

operation of a total system rather than the engineering aspects of a system or operation. 

They must learn enough about the system and how it operates to understand cause/effect 

relationships, to represent the system symbolically, and to examine alternatives for using, 

operating, or supporting the system. For example, an operations research analyst 

conducting a cost effectiveness study of a fleet of trucks must know enough about how 

trucks are designed and built to recognize factors in the manufacturing process that drive 

costs up or down, and why. Unlike engineers, operations research analysts are not 

expected to apply a detailed knowledge of engineering principles. 

3. Budget analysis: Budget analysis work requires a detailed knowledge of the planning, 

programming, and budgeting system, and knowledge of laws, constraints, and 

reprogramming rules. Operations research analysts study financial and resource problems 

using the scientific approach and a variety of mathematical and statistical techniques. 

4. Management and Program Analysis: Management and program analysts evaluate the 

effectiveness of government programs or operations, or the productivity and efficiency of 

management practices. They serve as staff analysts, evaluators and advisors to 

management on the effectiveness and efficiency of agencies and their components in 

carrying out assigned programs and functions. Although the work requires analytical 

skill, it does not require professional knowledge of scientific principles, application of 

rigorous methods of scientific inquiry, and the use of mathematical methods that are 

typical of operations research work. 

5. Computer science: Computer science involves scientific inquiry into computer 

hardware, software, and information structures. The computer scientist is concerned with 

problems arising from the use of computers. Operations research analysts use computers 

as tools to develop, modify, or update models. 

6. Information Technology: Information technology management specialists apply 

knowledge of computer hardware, software, or information structures to perform a 

wide variety of functions to establish or maintain computer systems. The computer 

system is the focus of their work. 

Operations research analysts use higher mathematics and computer programs to solve 

problems. They may develop and modify computer programs to use as tools in analyses. 

Analysts identify changes in real-world systems, decide how to mathematically represent 

them in simulations, and change computer programs accordingly. The primary 
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knowledge applied is of modeling techniques and the subject matter of the simulation. 

Computer knowledge is secondary. 

7. Economics: Economists study economic phenomena and analyze and interpret 

economic data. They prepare special or continuing reports on economic facts and 

activities. They adapt and use specialized methods for quantifying, measuring, and 

understanding economic relationships. The field of econometrics involves application of 

mathematical methods to economic problems. Operations research is less demanding in 

the requirement to understand economic phenomena and more demanding in the 

requirement to be able to move from one category of project, e.g., physical, social, or 

economic, to another.  

 

THE ANALYSIS PROCESS 

Three key concepts are important in understanding the analysis process. These concepts 

are (1)system, (2) relationship, and (3) model. 

1. A System is a group of interrelated, interacting or interdependent elements forming a 

complex whole. A process or operation may be a system. In this standard the term system 

refers to the system, process, operation, or other subject being analyzed. 

2. A Relationship is a statement about the similarities, differences, or interactions of two 

or more quantities or measurements called variables. For example, a tall person probably 

weighs more than a short person. The two measurements of height and weight are related 

variables. There are other variables related to weight, such as the person's bone structure 

and body type. A relationship can be established between a person's height and any of 

these other variables. Much of the work of operations research lies in identifying the 

proper variables and true relationships for use in solving a particular problem or 

evaluating alternatives. 

3. A Model is a useful representation of the relationships that define a system or situation 

under study. It may be a set of mathematical equations, a computer program, a hand 

played game, a written scenario, an experiment, or other type of representation ranging 

from verbal statements to physical objects. Models permit the manipulation of variables 

to determine how a process, object, or concept would behave in different situations, 

without the time, risk or expense of actual real world implementation. 

The primary purpose of analyses is to provide decision makers with sound, scientific, and 

quantitative bases for making decisions. These decisions are often made under conditions 

of uncertainty arising from a lack of current experience and knowledge, conflicts in 

objectives, the variety of possible alternatives, and/or the failure of current systems to 

meet their goals. 

The analytic process begins with defining problems, usually in the form of A what-if@ 

questions. In formulating problem statements, analysts examine the objectives and 

criteria of systems to make sure they are studying the right problems. They determine the 

context of problems to identify (1) the principal decisions to be made, (2) the relevant 

variables and true relationships, as well as the irrelevant variables, (3) the alternative 

choices, (4) the measures of effectiveness, or success, that distinguish among the 

alternatives, and (5) the constraints. 

The analysts develop models of the important factors and their relationships representing 

selected features of the real world. Models permit experimentation. They augment and 
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extend the evaluation of system performance and reliability beyond the scope of practical 

testing. 

Analyses done with models may be the only means to forecast performance for certain 

kinds of systems such as the world economy or combat. 

The use of models leads to the discovery of cause/effect relationships that may otherwise 

go unnoticed. Analysts develop or select models with which they can experiment to 

develop and explore choices or hypotheses. They determine if the models describe the 

systems under study and test their reality by measuring their sensitivity to various values 

of appropriate variables. After showing that a model is a fair representation of reality, or 

that its limitations are acceptable for the current study, the model can be used for 

analyses. 

The main hypotheses are tested and possible courses of action are investigated. The 

analytical process involves successive integration of analogies, patterns and relationships, 

and usually involves feedback and further restructuring. For new types of problems, 

analyses constitute a continuous cycle of formulating problems, selecting the objectives, 

designing better alternatives, collecting data, building new models, weighing cost against 

performance, questioning assumptions and data, reexamining objectives, and identifying 

new alternatives. 

Some problems cannot be solved with mathematical models. These problems usually 

include intangible characteristics that cannot be expressed in quantitative terms. Foremost 

among such characteristics is the presence of the human element. 

The end results of analyses are usually predictions of future events or explanations of past 

events. Analysts recommend the best alternatives, if they can be found. They present the 

various alternatives and their tradeoffs and limitations so that managers can  

make informed choices or take appropriate action. 

In most types of organizations, operations research skills can be used to improve 

decision-making in significant ways, leading to reduction in costs, improved profits 

and a better understanding by decision-makers of the consequences of alternative 

actions. In some industries, however, OR skills are recognized as essential for 

competitive success. These include: 

• transportation (e.g., yield management and crew rostering in airlines and, 

increasingly, in rail transport), 

 
• hotels and leisure (yield management), 

 
• financial services (e.g., the development and use of credit and risk 

scorecards for lending decisions), 

 
• data-based marketing (e.g., data mining), and 

 
• logistics (e.g., global optimization of manufacturing and the supply chain 

becoming possible). 

Sometimes the necessary OR skills have become institutionalized within the management 

structure such that not all of the staff engaged in the analytical work see themselves as 
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belonging to the OR community. This is a major challenge for national OR societies. 

OBTAINING-OBJECTS 

Operations research is a form of expertise that is not widely understood by many 

decision-makers, and so it is important to generate awareness among potential clients, not 

only of the capability of the OR expertise but also in its effectiveness. Capabilities 

include the skills used, such as OR techniques, statistical analysis, model building 

generally and perhaps alternative methodologies too. In other words, what unique skills 

does the consultant possess compared to the decision-maker's own staff? Secondly, how 

effective has the consultant been in undertaking projects for other clients with similar 

problems? The marketing of OR needs to address these issues. 

A key finding in our research, which covered 43 in-house OR groups, was that all groups, 

including the most successful ones, felt that the marketing of their services could be 

improved. In fact, poor marketing was given as a major reason for the closure of several 

groups. Marketing can take many forms, including the use of brochures and leaflets 

publicizing general and specific services, making formal presentations to potential 

clients, and holding informal meetings so as to understand the client's problem better. 

Any marketing, however, should be sensitive to the culture of the client's organization. 

Thus, it helps to cultivate "OR Champions" in the client organization, i.e., those who 

understand and appreciate the value of OR and who might advise on the best manner of 

interacting with the organization's culture. 

In geographically dispersed organizations, some in-house OR groups "outstation" staff 

from the central group in order to be close to the decision-makers and to facilitate an 

understanding of the local work culture, current issues and problems being faced. 

In terms of a consultant's effectiveness, it is usually helpful - and sometimes essential - to 

seek endorsements from previous clients on the successes of OR when applied to the sort 

of problems similar to those of a potential client. A successful and validated track record 

can be a very helpful way of persuading a prospective client to commission a study. 

 

CARRIYING OUT ROJECT 

The research identified two major potential weaknesses in OR staff in carrying out 

projects: consultancy skills and project control. These weaknesses were acknowledged by 

both clients of OR and by managers of OR groups. Consultancy skills include the ability 

to: 

• interact sensitively with client management at all levels, 

 
• write effective reports and give effective presentations, 

 
• gain a rapid understanding of the complexities of the client's problems and the 

prevailing organizational culture, and 

 
• be aware of when short-term pragmatism dominates the value of longer-term 

detailed modeling. 
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Most OR managers recognized the importance of consultancy skills in selecting recruits 

and most groups provided some training in consultancy skills while acknowledging that 

more could be provided. 

Project control involves the development of a plan to ensure that the project is completed 

within the timescale agreed with the client. For major projects, this would include 

milestones along the way at the agreed cost. Most OR groups in the survey had some 

form of project control but often this was informal, which could lead to difficulties when 

unexpected situations arose, such as key information not being made available on time. 

While external consultants were thought to be better at formal project control, many of 

the in-house OR managers in our survey stressed the importance of close and regular 

contact (informal and formal) with the client. Some aimed to deliver useful benefits as 

early as possible (and also under-promising and over-delivering) so as to help in 

developing good client relationships. 

 

IMPLEMENTING SOLUTIONS 

In research, all OR managers rated "satisfied clients" as the most important factor 

influencing the ongoing success of an OR group. This is perhaps because implementation 

of the results of an OR study is often outside the control of the consultants involved. A 

satisfied client is one who is likely to request further projects and all OR groups believe 

that it is cheaper and easier to generate repeat projects from an existing client than a 

project from a new client. 

Implementation is, of course, vitally important to project success, and a few OR groups 

use formal problem structuring approaches that aim to improve the chances of effective 

implementation (such as Soft Systems Methodology, see Rosenhead [1988] for a 

description of the more popular ones). The use of such approaches can also help to 

identify everyone involved in the problem (some of whom may be remote from the main 

client) as well as aid the management of client expectations. 

 

WORLDWIDE RELEVANCE 

While our research has concentrated on internal OR groups in the U.K. only, we believe 

that some of the key results have relevance to worldwide OR consultancy. In terms of 

setting up international OR projects, it is important that both the capability (the unique 

OR skills) and effectiveness of the OR resource is understood by potential clients. It is 

imperative that the culture of the client organization - and, of course, that of the country 

in which it is based - is understood, so that any marketing or selling activity is sensitive to 

that culture. Thus, consultants should explore ways of understanding the culture, which 

might include developing partnerships with locally-based personnel and encouraging 

"OR Champions" in the organization concerned. Endorsements by clients will almost 

always be effective. 

In terms of finishing international projects, involved staff members need to possess 

strong consultancy skills as well as competent OR technical skills, so that, again, they can 

interact sensitively with the organization's (and country's) culture. Project control (i.e., 

ensuring that the project activities are carried out at the agreed time and cost) is also 

important, and consultants should inform the client immediately if departures from the 

plan are likely to occur. 
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Ideally the OR staff should maintain close contact with the client, both formally and 

informally, to ensure that unpleasant surprises do not occur. (You are, of course, allowed 

pleasant surprises that "delight" the client!) 

Finally, implementation of project recommendations is often outside the control of an OR 

consultant. Since implementation starts when the project starts, it can be helpful if all the 

stakeholders involved in the study problem can be identified early, as some may be 

remote from the direct client. Problem structuring approaches can often be helpful. Any 

actions that lead to client satisfaction, such as delivering useful benefits as early as 

possible, are likely to facilitate implementation. 

 

CONCLUSION 

The most important reason for promoting use of operation research in general and in 

particular, in undeveloped countries is that the general lack of resources, particular 

financial, imposes the urgent need for using them more efficiently. While a relatively the 

rich country may afford measures of waste in the use of its resources, absorb more easily 

the planning errors in investment decisions and tolerate duplication of efforts. This is 

certainly not in the cases of poor nations. A single mistake can have catastrophic effects 

that last and are felt for many years. In terms of setting up international OR projects, it is 

important that both the capability (the unique OR skills) and effectiveness of the OR 

resource is understood by potential clients in context of information technology. 

Today, we need a responsive and accountable government to foster a positive 

environment of OR applications for a nation to be developed. Consequently sustained use 

of operation research would be a regular feature in the decision-making process of the 

government, industry and the society. Thus the use of operation research techniques is 

highly required for the development of nation.  
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