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 I. INTRODUCTION    

‘University’ comes from Latin Universitas meaning ‘a whole’. It is considered to be an institution of 

research, higher (or tertiary) education and community outreach that confers academic degrees in 

diversified academic disciplines. 77 years have passed since the creation of Pakistan, but no serious effort 

is made to establish top-ranking institutions in this country through public-private partnership. 

The public-sector universities in the city of Karachi are in a state of decline, deteriorating academic 

standards, infrastructure crumbling as well as delay in payment of dues of faculty and non-teaching 

employees — all in the name of lack of funds. The rising tuition and admission fees in these universities 

are deterring academically superior but financially deficient students to either discontinue their education 

or seek admission elsewhere. 

There is an urgent need to uplift standards of these universities, which are replete with potential to 

become excellent institutions of Asia, at the same time make them affordable to the average person of the 

city, for whom these institution were, originally, established. In this paper, some of these issues are 

analyzed and suggestions given make these institutions financially independent. 

II. THE CHALLENGE OF FINANCIAL SUSTAINABILITY 

No matter how important an educational project seems to be, without financial sustainability it cannot 

be put into action [1]. Financial planning is the key to any enterprise. Our neighboring country has been 

able to establish some good educational institutions. However, it could not have been possible without 

solid management accounting practices [2]. Fauzi and co-workers review the financial-management 

system and dynamics of a Malaysian public university [3]. 

III. PUBLIC-SECTOR UNIVERSITIES IN KARACHI 

In this 2 section leading public-sector universities located in the city of Karachi are discussed — 

University of Karachi (UoK1) and Federal Urdu University of Arts, Sciences and Technologies 

(FUUAST2); the superscripts 1and 2 denote ‘endnotes’. 

III-A. University of Karachi (UoK) 

UOK is a one of the largest institutions of the country in terms of student enrolment and number of 

PhDs produced, is located in the heart of Karachi, the financial and the business center of Pakistan, which 

is offering quality education to middle-class families (Fig. 1). UoK offers baccalaureate to doctoral and 

post-doctoral programs in a wide range of subjects. With a purpose-built campus, designed by a French 

architect, spanning over 1200 acres, this university offers a breathtaking view and a pollution-free 

environment if one wants to get away from smog of the city. It is high time that UoK campus should be 

converted into a green campus, with net zero carbon emission. With islands of excellence like the 

International Center for Chemical and Biological Sciences (HEJ Research Institute of Chemistry) and 

theApplied Economic Research Center, UoK has the potential to come among top 5 institutions of Asia, 

provided a serious effort is made to establish research centers in STEM (Science, Technology, Engineering 
 

 
 

Fig.1. Silver-Jubilee Gate of UoK 
 

+ 
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Fig.2. Administration Block of FUUAST in the Gulshan-é-Iqbal campus 

—————————————————————————————————————————————— 

Mathematics) disciplines with a world-class faculty, world-class laboratory equipment and world-class 

research scholars on the pattern of AS-ICTP and Harvard-Smithsonian Center for Astrophysics [4]. This 

university is under the control of Government of Sindh. 

III-B. Federal Urdu University of Arts, Sciences and Technologies (FUUAST) 

FUUAST has 3 campuses, 2 located in Karachi (the Gulshan-é-Iqbal campus and the Abdul Haq 

campus) and another one in Islamabad (Fig. 2). The Gulshan-é-Iqbal campus is focussing on the science 

subjects, whereas the Abdul Haq campus is focussing on the humanities subjects. Established on 

November 13, 2002 under Ordinance No. CXIX of 2002, promulgated by the President of Pakistan, 

FUUAST enjoys the unique distinction of being the first ever university in Pakistan, which ultimately 

aims at using Urdu as the main language of instruction and teaching. This university is under the control 

of Federal Government. 

IV. ECONODYNAMICS: THE FIVE LAWS 

An empirical science, econodynamics studies emergencies, motion and disappearance of value.  The 

author proposed 5 ‘laws of econodynamics’, parallel to the 5 ‘laws of thermodynamics’ [5, 6].  

IV-A. The Zeroth Law  

The statement of this law is the following. Given a system A and a system B, which are in econo-

dynamic equilibrium with a third system C, the system A happens to be in econodynamic equilibrium 

with the system B. 

IV-B. The First Law  

Let ∆M be the money allocated for a project. It is visualized as equivalent to heat extracted from a hot 

reservoir, ∆Q. This money is divided into 2 parts — first one used in infrastructure development, ∆I, 

which may be equivalent as increase in internal energy, ∆U, the second one is spent in giving services 

(for example, community development, education or healthcare) or products (industrial, artificial intelli- 

gence), ∆P, which could be considered as work done by the system, ∆W. The mathematical statement of 

the first law of thermodynamics, ∆Q = ∆U + ∆W, therefore, takes the following form as the first law of 

econodynamics 

 ∆M = ∆I + ∆P (1) 

IV-C. The Second Law  

Money involvement gives one opportunities for getting hands dirty in many forms of corruption (fre-

quently on a mega scale, severely harming economy), it becomes essential to model and to quantify 

corruption. Most of the time, the entire amount, allocated for productive projects (investments), ,INVM is, 

not appropriately consumed. A part of it disappears in the form of corruption, ,CORM could be visualized as 

heat absorbed by a cold reservoir, also, termed as ‘heat sink’. According to ‘the second law of 

econodynamics’, money set aside for projects (visualized as heat taken out of hot reservoir — heat 

source) is used up for the genuine purposes (giving services/making products), ,P&SM only partially, 

whereas the remaining goes into the corrupt hands. Law of conservation of energy, expressed for money 
flow 

thhhbbhe  

https://fuuast.edu.pk/
https://www.ictp.it/
https://www.cfa.harvard.edu/
https://fuuast.edu.pk/
https://fuuast.edu.pk/
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Fig.3. Corruption: mathematical modeling 

—————————————————————————————————————————————— 

flow, takes the shape 

 CORP&SINV MMM   (2a) 

Efficiency of project economy (visualized as efficiency of heat engine) may be defined as 

 
INV

COR1
M

M
Efficiency   (3a) 

This represents the maximum efficiency. Actual efficiency could be much lesser than this value (Fig. 3).  

Let me talk about another form of corruption, called ‘soft corruption’. Soft corruption was first 

mentioned in 1988 by Weisburd, McElroy and Hardyman, when they discussed about community 

policing [7]. In 2005, Holstein mentioned it in contrast to hard corruption in his writing — Office Space: 

Armchair M. B. A. [8], quoting the replies given during an interview by Gabriel Hawawini, Dean of 

Instead (the international business school with campuses in France as well as Singapore), “How do you 

look at your cost of capital and your cash flow when you're operating in a context, where there may be 

soft corruption or hard corruption? In some cases, it may be black and white, but often you have to deal in 

gray areas — and often you don't have an answer.” 

‘Soft Corruption’ is considered to be the corruption, where all rules and regulations are followed [9]. 

However, there is nepotism and the rules are set in such a way as to favor certain individuals or groups.  

Mathematical modeling is required to spot and to isolate such type of corruption. This can be 

accomplished by constructing models of accountability and transparency for all public-policy decisions 

and actions.  

In the following discussion, soft corruption is included in equations (2a) and (3a). The author extended 

economic version of first law of thermodynamics in 2015 [9], invested money, ,INVM is, in part, utilized in 

developing infrastructure, ,INFM and giving services/making products, ,P&SM and, in part, wrongfully 

leaked in soft corruption (absence of fairness), ,STCM and hard corruption (absence of honesty), :HDCM  

 

Military

Government

Judiciary
Civil 

Society

 
 

Fig. 4. Soft corruption could be spotted through three-way, check-and-balance instruments  
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 HDCSTCP&SINFINV MMMMM   (2b) 

This makes the expression of efficiency of a project as one minus the ratio of money lost in corruption 

(soft and hard) to the money invested: 

 
INV

HDCSTC1
M

MM
Efficiency


    (3b) 

In order to minimize soft corruption, the appointment processes of public officials, who are supposed to 

act as functionaries of government, should include plagiarisms, financial corruption and moral turpitude 

screenings. The authorities should ensure entrance legitimacy, according to appointment criteria, as well 

as performance legitimacy, checked through follow-through (monitoring) and follow-up (evaluation) of 

accomplishments and policies. The three-way, check-and-balance instruments for spotting soft corruption 

in government organizations are civil society, judiciary and military (Fig.4). 

IV-D. The Third Law  

Statement of ‘the third law of econodynamics’ may be given as follows. It is not possible to establish a 

system which is devoid of corruption. If there is zero corruption, efficiency of a project economy could 

become 100%, which would violate the second law of econodynamics. 

IV-E. The Fourth Law  

Before stating the fourth law, let me concept of negative corruption. There are tiny, isolated subsystems 

in which, not only, corruption does not exist, but also, these subsystems provide value for social projects 

as well as well-being of environment (animals, ecosystem, humans) without obtaining a monetary benefit 

from them.  

Statement of ‘the fourth law of econodynamics’ is, in essence, say that it is not possible to design a self-

sufficient, economically-viable project, which operates in an environment with negative corruption. 

V. MEASURES TO ACHIEVE FINANCIAL STABILITY 

Karachi is the financial powerhouse of Pakistan (Fig. 5) as 

well as gateway to key economic air and sea routes of Asia and 

Africa (Fig. 6). Therefore, there are ample opportunities to get 

in touch with the business community of this metropolis so that 

they can invest in educational and welfare projects, which 

would ultimately produce and train workforce to enhance their 

enterprises. The following measures are suggested to make the 

public-sector universities of Karachi financially independent:   
 —————————————————— 

V-A. Complete Knowledge of Available Financial Resources 

The very first step is the complete knowledge of available financial resources in terms of the number of 

accounts operated by university authorities and the funds available in each of these accounts. In addition, 

the assets available with the university should be accounted for and documented.  
             

 
 

Fig. 6. Maps of Karachi  

 

Fig. 5. Mazar-é-Quaid (Jinnah mausoleum), 

a landmark of Karachi 
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V-B. Regular Periodic Audits: Internal and External 

The next step is separating accounts in different heads and having regular periodic audits (say, twice-a- 

year), both from internal auditors as well as reputable external-auditing firms. There should be a separate 

head established to cover fees for external audits. 

V-C. Income Generation from Resources on Campuses 

The university leadership should proactively look for possibilities of income generation from resources 

on campuses, which may include construction of a convention center (by the side of Center for Plant 

Conservation on UoK campus) as well as a 5-star hotel (by the side of ISST Observatory on UoK campus, 

where visiting delegates could stay), which could be used for academic activities, conferences, 

convocations and seminars. These facilities could, also, be rented out to private parties for their 

gatherings. In addition, there should be a day-care center, a preschool, a school and a college on each of 

the campuses (UoK and FUUAST), which would provide internship opportunities to relevant 

departments, at the same time quality education to children of faculty, employees and graduate students. 

UoK Clinic should be upgraded to a hospital and a medical school to be established on each of the 

campuses (UoK and FUUAST). This should save funds on medical bills paid to other hospitals.  

UoK and FUUAST should sign MoU3 to use facilities on each of their campuses on a shared basis. 

With such an arrangement, there is no need to duplicate these facilities on each campus. 

V-D. Reducing Admission and Tuition Fees 

Instead of increasing admission and tuition fees, the public-sector universities should reduce these fees. 

This would attract brilliant students to public-sector universities, which would enhance their image and 

ranking diverting funds and resources to these institutions. Further, a serious effort should be made to 

increase efficiency (proper maintenance and display of attendance through attendance-tracking system4, 

course flyer with weekly breakdown of topics covered5, monitoring teams to ensure timely conduct of 

classes and laboratory sessions, coverage of the entire syllabus as well as arrangement of review 

sessions6, solving of sample-exam paper7 in class as well as final-exam paper8 in ZOOM session, after the 

conduct of final exam) and effectiveness (interfacing with slow, medium, bright, over-smart9 and trouble-

making10 students, inculcating creative thinking and critical analysis11, training in the art of questioning 

and out-of-the-box thinking12, soliciting frank opinion of students about the course13, after the result is 

declared) of teaching and research. There should be a comprehensive teachers’ training program at the 

time of induction and refresher courses throughout the teaching career, arranged in collaboration with 

HEC14 and SHEC15. There should be a zero semester before the start of each baccalaureate program, 

which focuses on written and spoken functional English as well as essential mathematical-statistical 

techniques (both of these customized for the specific undergraduate discipline). Physical education 

(designed to eliminate depression and keep the students fit for taking up the burden of academics) should be 
 

What?

Research

Problem

How?

Why?

(benefits to 

society)

Indigenous

Problem

Research 

Protocols

Statement

of the Problem  

The anatomy of a research problem
 

Fig. 7. The anatomy of a research problem 
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mandatory in each semester. Research emphasis should be to propose solutions of indigenous problems 

through a systematic handling of what, how and why of a research problem in a thoughtfully-prepared 

research proposal16. It is believed that a problem well-defined is half done (Fig. 7). 

V-E. Dialog with HEC, SHEC and Donor Agencies 

HEC, SHEC and donor agencies (both national and international) should be contacted to support 

specific development projects, for which PC-1s should be prepared by competent research groups taking 

the help of financial experts. Once funds are received, timely progress (including detailed statement of 

utilization of funds at each stage) and completion (both internally and externally audited) reports should 

be prepared and submitted in order to keep the channel open for future grants. 

V-F. Local and International Funding from Alumni and Philanthropists 

Alumni are a source of pride for every institution. It is imperative to prepare updated lists of alumni, 

with their current addresses, e-mails and contact numbers, so that the university may update them on the 

state of affairs and developmental projects started on the campus. Yearly Alumni Reunion on the campus 

should be organized (should have the option to participate virtually) and a fund-raising drive should be 

conducted during this activity. Some funds would be collected from the sale of dinner cards. In addition, 

they would come to know of the arrangements to give to their Alma metre throughout the year by letting 

them know the bank-account numbers and online-transfer mechanisms as well as in the form of gifts, 

goods and scholarships. 

Karachi being the financial center of the country, there is a unique opportunities to contact industrialists 

and philanthropists to support the teaching, learning and research environment in their city. Open houses 

and other activities as industry-university collaborative conferences may achieve this goal. 

Another very important source of support is the Armed Forces of Pakistan. There has been a presence of 

troops on UoK campus since 1989. Special programs for the Armed Forces of Pakistan may be initiated 

on each campus, which may include specialized training and research in war-readiness strategy as well as 

development of advanced-weapon systems. ISST17 as well as Departments of Applied Physics, 

Biotechnology, Chemical Technology, Chemistry, Geography, Mathematics and Physics may play an 

important role in this endeavour. Further, the Armed Forces of Pakistan may be asked to contribute to 

infrastructure on campuses (roads, buildings and other facilities, which could be named after their 

martyrs). Another venture could be establishment of Department of Aerospace Engineering as well as 

Department of Aeronautics and Astronautics (on the pattern of a similar department at MIT18) in 

collaboration with the Pakistan Air Force. Such ventures, already, exist in the West. For example, 

Applied Physics Laboratory at the Johns Hopkins University19 is operated through the United States 

Department of Defence. Some faculty members (who have relevant security clearance) are, already, 

collaborating in such programs in their individual capacity20. 

V-G. Balanced Budget and Long-Term Planning  

In the long term, no institution can survive on borrowed money and bail-out packages. There is a need 

for long-term planning to establish a steady source of income, which could run the affairs of the 

universities. Fiscal budget should be balanced (or better still, surplus) by application of tools of 

Department 

System

Modeling

Environment
Sources of 

Error

Modeling of system, environment and sources of error
 

 

Fig. 8. Modeling of system, environment and sources of error to produce a balanced budget 
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operations research21. The very first step should be modeling of the system (financial resources of the 

university), the environment (influences) and the sources of error (unexpected ripples in the financial 

market, not predicted by the trend) to come up with a mechanism of balanced budget year after year 

(Fig..8).  

VI. CONCLUSION 

In this paper, the author has given practical suggestions to make the public-sector universities 

financially independent, so these streams of learning continue to provide beacon of hope to the smart 

students, who are children of not so wealthy parents. Once completing their formal education, they be 

absorbed in gainful professions in order to make them useful for the society. Lack of employment 

opportunities would force these youngsters to go abroad and benefit their societies with the knowledge, 

training and experience gained by them through the money of taxpayers of Pakistan. It is through 

improving standards of education of the Pakistani children that the dream of making this nation a regional 

power could be realized. Our focus should shift from Gross National Wealth to Gross National 

Happiness. 

ACKNOWLEDGEMENTS 

The author would like to thank Dr. Syed Shameel Ahmed Qadri of Department of Political Science, University of Karachi 

for useful suggestions to generate income by utilizing resources of public-sector universities. 

ENDNOTES  
11

https://uok.edu.pk 
 

12
https://fuuast.edu.pk 

13
Memorandum of Understanding 

14
https://www.ngds-ku.org/Attendance/Attendance_Tracking_System.pdf 

15
https://ngds-ku.org/M685-6/MATH685_14.pdf 

16
https://www.ngds-ku.org/PHY680/PHY680_24.pdf 

17
https://www.ngds-ku.org/PHY680/Solution_Sample_Paper_680_24.pdf 

18
https://www.ngds-ku.org/PHY680/Solution_Final_Paper_680_24.pdf 

19
https://www.ngds-ku.org/Presentations/Over-Smart.pdf 

10
https://www.ngds-ku.org/Presentations/Trouble_Making.pdf 

11
https://www.ngds-ku.org/Papers/C24.pdf  

12
https://www.ngds-ku.org/Papers/J39.pdf 

13
https://www.ngds-ku.org/PHY680/Final_Paper_680_24.pdf 

14
Higher Education Commission https://www.hec.gov.pk/english/Pages/default.aspx 

15
Sindh Higher Education Commission 

16
https://www.ngds-ku.org/Industrial/Res_Prop.pdf 

17
Institute of Space Science and Technology, University of Karachi https://uok.edu.pk/research_institutes/isst/index.php — 

see my presentation: https://www.ngds-ku.org/Presentations/Astromathematics23.pdf 
18

https://www.mit.edu/ 
19

https://www.jhu.edu/ 
20

Author has the highest security clearance by virtue of his work in advanced-weapon design at SUPARCO (Plant); 

SUPARCO stands for Pakistan Space and Upper Atmosphere Research Commission 
21

The tools to analyze, construct and optimize systems are called Operations Research (British: Operational Research — 

American spelling is used in this paper); operations research makes use of computer science, control theory, mathematics and 

statistics, along with a basic knowledge of the system to be dealt (Fig. 8) 
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