
 
 

 

 

 
 

3rd E-Conference Societal Complexity 

Amsterdam 

Book of Abstracts and Papers Volume 39 

 

 

 

Dorien DeTombe, Gerhard-Wilhelm Weber & Cor van Dijkum (Eds.) 

  



3rd E-Conference Societal Complexity 

 

2 
 

 

                       
  

 

 

 
3rd E-Conference Societal Complexity Amsterdam 

Book of Abstracts and Papers Volume 39  

Operational Research EURO MSC / EURO MCDA / EUROPT / EURO ORD / Ethics and OR and Complexity 

Dorien DeTombe, Gerhard-Wilhelm Weber & Cor van Dijkum (Eds.) 

Europe, The Netherlands, Amsterdam; UK, Guilford; North-America, Canada, Montreal: Greenhill & Waterfront,  

ISBN /EAN 978-90-77171-64-6  

Corr.address detombe@nosmo.nl 

Version 001, 43 pages, June 2022 

Nur 916 

Language English 

 Greenhill & Waterfront, Dorien J. DeTombe  
10 Euro 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

3rd E-Conference Societal Complexity 

 

Introduction  

 

This Third E-Conference on Societal Complexity is a continuation of many other conferences on 

societal complexity from 1993 on. In 1993 the EWG Methodology of Societal Complexity (MSC) 

was a part of the International International Research Society on Methodology of Societal 

Complexity (MSC), founded and chaired by Prof. Dr. Dorien DeTombe. The 
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International Research Society on Methodology of Societal Complexity (MSC) and the EWG 

Methodology of Societal Complexity (MSC) has since 1993 organized many conferences in all 

continents all over the world and published many books and articles in scientific journals, see 

http://www.complexitycourse.org 

 

The EWG Methodology of Societal Complexity organizes each year special sessions on this topic 

on the EURO conferences of the EURO Operational Research Conferences together with OR and 

Ethics, or of the IFORS conferences. The research group Methodology of Societal Complexity 

organizes two to three conferences a year often together with other research groups such Operation 

Research, RC33 and  . The conferences take place all over the world such as in Indonesia, Japan 

Europe and USA. By doing this we stimulate researchers all over the world who dedicate their time 

to Methodology of Societal Complexity to work together. 

 

Methodology of Societal Complexity focuses on methodologies, methods and tools for analyzing, 

structuring, guiding and evaluating complex societal problems. Complex societal problems are 

often policy problems that can occur in many fields, like in the Agro-industry (water ground and 

air pollution, fowl and chicken plague), in the Transportation sector, in Healthcare sector (Malaria, 

HIV/Aids, Flu and Corona Pandemic), in Water affairs and in Economy (credit crisis). The field 

focuses on handling local safety problems like large city issues and natural disasters as flood and 

hurricanes and global safety problems like war, pandemics and terrorism. Although many of these 

issues have different causes, they have so much in common that they can be approached for 

handling the policy in the same way by using the Compram methodology, a methodology based on 

the use of experts and actors and the voice of the people in a democratic way.  

 

Complex societal problems, as such, are unstructured, dynamical, constantly changing and have a 

large impact on society on macro, meso and micro level. Handling complex societal problems 

needs a special multi-disciplinary approach. The content knowledge comes from content experts. 

The process knowledge comes from facilitators. The power is in the hand of actors. The attention 

of the research of Methodology of Societal Complexity is on the methods and tools facilitators need 

for guiding these kinds of problems. The facilitators use methodologies specially created for the 

field of societal problems combined with methods and insights derived from fields like medicine, 

law, economics, societal sciences, methodology, mathematics, computer sciences, technology, 

engineering sciences, socio-cybernetic, chaos theory and operational research combined with 

content knowledge. Often a combination of methods is needed as is prescribed by the Compram 

methodology for handling complex societal problems. 

 

EURO Working Groups related to Societal Complexity are: 

EWG OR and Ethics and OR  

EWG EUROPT - EWG on Continuous Optimization  

EWG OR for Development  

EURO MCDA 

  

Keywords: Methodology, Complex Societal Issues, Decisions, Sustainable Development, 

Healthcare, Economy, Environment, Operational Research 

 

Amsterdam, 

Dorien DeTombe, Gerhard Wilhelm Weber & Cor van Dijkum 
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Impact of COVID-19 Pandemic on Leading NSE Listed Pharmaceutical Stocks in India 

                                                 

Dr. R. Venkatamuni Reddy, Professor, Department of Commerce 

Manipal Academy of Higher Education, Manipal, Karnataka – 576 104 

ORCID: https://orcid.org/0000-0001-7808-2139 

Email id: rvm.reddy@manipal.edu 

 

Dr. Geetha R, Associate Professor, OB and HR Area 

School of Business and Management, Christ University, Bangalore, Karnataka –560029 

ORCID: https://orcid.org/0000-0002-1452-6631 

Email id: geetha.r@christuniversity.in 

Abstract  

Globally, even in comparison to the 2007-08 Great Financial Crisis, the Covid 19 pandemic shock 

is alarming. However, the Covid 19 effects on the financial market are also very severe. Chinese 

API shortage worries have hurt the pharmaceutical players in India. Covid 19 concerns in 

pharmaceutical stocks caused a selloff. For the Indian Pharmaceutical industry, which depends 

excessively on china for API and intermediate products (nearly 70% in value) required to produce 

medicines, this shortage along with restrictions for India’s export is an overhang. Research in 

experimental psychology shows that most people appear to “overreact” to sudden and dramatics in 

breach of Bayes’ rule (De Bondt, 1985). This research is intended to investigate how the outbreak 

of Covid the 19 pandemic has impacted the top pharmaceutical stocks listed with India’s National 

Stock exchange. The study selected ten leading NSE-listed pharmaceutical firms, and the selection 

is based solely on the companies’ market Capitalization. The study intended to investigate the 

behavior or investment strategies of the investors based on whether investors will use Contrarian 

Investment strategy (where the investor will overreact to the situation) or Momentum Investment 

Strategy (where the investor will slowly react to the market information) with respect to 

Pharmaceutical stocks listed with NSE to tackle this unpredictable situation of Covid 19 pandemic. 

In other words, if the investors switch according to the general market trend, they can be classified 

under “Momentum Strategy”. While investors who just go exactly the opposite of market moves 

will be classified under “Contrarian Strategy”. The general hypothecation of this study is that the 

pharmaceutical stocks would be heading against the market trend (i.e. Contrarian effect). The data 

is composed of daily price reports from the ten pharmaceutical stocks considered in the study. The 

study period runs from September 2019 to August 2020. During the pre-crisis period, stocks like 

Sun Pharmaceutical Industries Ltd, Cipla Ltd, Aurobindo Pharma Ltd, Lupin Ltd reported six-

month negative returns whereas the other stocks considered for the study reported six-month 

positive returns. The stocks reporting negative returns in the pre-crisis period reversed their 

position and entered into the Positive return pattern during the Covid 19 crisis period. The winner 

stocks during the pre-crisis period reported having a positive abnormal return over the Nifty during 

the Covid 19 crisis period as well. Loser stocks during the pre-crisis period showed a major return 

trend reversal and became winner stocks by reporting a positive abnormal return over the market 

index. This signifies the contrarian strategy associated with these stocks. By observing the analysis 

https://orcid.org/0000-0001-7808-2139
mailto:rvm.reddy@manipal.edu
https://orcid.org/0000-0002-1452-6631
mailto:geetha.r@christuniversity.in
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done and the return trends of the selected top 10 pharmaceutical stocks we can infer that these 

stocks are moving against the benchmarking Index Nifty during the Covid 19 crisis period. And 

the effects of Covid 19 have positively affected the stocks of leading Pharmaceutical companies. 

Keywords: Contrarian strategy, Momentum strategy, COVID-19 Pandemic, NSE, Pharmaceutical 

stocks 
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Variable Structure Economical-Mathematical Problem of Optimal Distribution of 

Investments 

 

Prof Dr Akaki Arsenashvili 

Faculty of Economics and Business, Tbilisi State University, 

Tbilisi, Georgia, akaki27@yahoo.com 

 

 Abstract. 

 For a harmonious and successful development of all sectors of the economy one of the important 

factors is an optimal distribution of the invested capital and also to determine the optimal 

investment periods. The economy should develop against a back-ground of all its mutually 

coordinated sectors. Another factor that should also be taken into account is that the number of 

sectors may vary by investment periods.  

In this paper, we formulate a mathematical model of the interdependence of various economy 

sectors. We take into account the fact that the economic development requires various investment 

periods, while the investment effects become actually appreciable in the course of a long time 

(delay). Such a process of economic development is described in terms of a mathematical problem 

of variable structure optimal control. 

The problem consists in choosing proportionality coefficients of the invested capital distribution 

among the economy sectors, and in defining time moments at which a change of the invested capital 

structure will occur in order to achieve an a priori planned state of the considered economy sectors 

within the optimal efficiency.   

 
 Keywords: Economy 

 

 

Prepare for Pandemics: use Knowledge Institutes for Complexity  

 

Prof. Dr. Dorien  DeTombe (MSc. Ph.D.)  

Sichuan University, Chengdu, P.R. China  

Founder and Chair International Research Society on Methodology of Societal Complexity  

Amsterdam, The Netherlands, Europe  

Tel: +31 20 6927526  DeTombe@nosmo.nl 

www.doriendetombe.nl 

 

 

Abstract 

Now that in some areas of the world the threat of the SARS-CoV-2 pandemic is mitigated thanks 

to vaccinations and better medical treatment, we should once again reflect the events that took 

place in the heat of the SARS-CoV-2 pandemic 

Looking back to December 2019 when world was confronted with the SARS-CoV-2 virus which 

caused a severe pandemic, we see that during the following years, 2020 and 2021,  the whole world 

and all her societies was held hostage by the threat of the pandemic. The governments demanded 

several periods of half or total isolation and withdraw many private rights of the people. Actually 

mailto:akaki27@yahoo.com
mailto:DeTombe@nosmo.nl
http://www.doriendetombe.nl/


3rd E-Conference Societal Complexity 

 

9 
 

each abuse of private rights would have, in a democracy, demanded many lawsuits to be establish. 

But with the threat and panic of the pandemic, the governments abused human rights of the citizens 

without warning and without consultation. Suddenly businesses, schools and all public live were 

shot down. Only because some elderly obese persons with underlying diseases should be able to 

use the limited intensive care units. The main focus of the policy of the government was to the 

availability of the intensive care units, However, most people would survive the virus without 

treatment. The policy of isolation had a severe negative effect of the well-being of many people. 

One can wonder it is allowed to withdraw the whole population of some of their basic democratic 

rights only to protect a very small amount of people, who could be protected in other ways. Does 

the government has the right to abuse these human rights only because the intensive care units, 

which they reduced themselves before,  could not handle the possible amount of ill vulnerable 

people. 

How could the democracy be overruled in this way? Why was the governments not prepared? 

The government was not prepared, they had the idea of ruling the country like a business with just 

in time and outsourcing not only products but also knowledge. Many good functioning institute for 

instance on epidemiology was, in the years before the pandemic, diminished or closed including 

letting go people who had the knowledge and know-how. Yes the government was warned before 

about pandemics, however they were reluctant to listen to experts who warned to be prepared for 

a pandemic. 

There were many pandemics before, for instance the Plague during many centuries in the Middle 

Ages, and in the 20st century the Flu Pandemic in 1918-1919, but also later on smaller outbreaks 

of the Corona virus occurred before like SARS in 2002, 2003 and MERS in 2021. However as soon 

as these Corona viruses were no threat any more for the population the know-how and people were 

dismissed. This overall short term view of the governments is the cause of many unnecessary deaths 

in the SARS-CoV-2 pandemic.  

Only a few people protested against the government policies and then often out of the ‘wrong’ 

reasons. Many people praised the government on their actions.  

However, the governments should have been and must have been prepared for pandemic and other 

disasters. They should have knowledge and people available when something comes up, and there 

always will be something coming up. 

The field of Methodology of Societal Complexity advocate, supported by the OECD (2006) to have 

Knowledge Institutes for handling complex societal problems. These Knowledge Institutes have 

the experience and the know-how to handle disasters and threats like terrorism, floods and 

pandemics. They can organize on short notice the necessary people, experts and actors, who can 

model the problem and see what effect certain policy measurements will have on the society. 

Compram methodology is one of the methodologies the Knowledge Institutes use to model the 

problem, make scenarios, suggest decisions and support the implementation and take care of 

prevention 

 

Keywords: Knowledge Institutes, Compram methodology, Government, Democracy, Corona 
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For the Future of our Society. The Importance for Education in Advanced System Theory. Illustrated 
with a Case Study: The Spreading of the Covid-19 Pandemic 

 

Prof Dr Cor van Dijkum  

Nosmo Sokrates Consultancy Amsterdam University 

c.j.vandijkum@nosmo.nl 

 
Abstract 

With the climate crisis, the worldwide covid-19 pandemic and an unimaginable and shocking war  

in Europe our world seems to enter a new and dangerous phase of development. A situation in 

which humanity has to mobilize all the knowledge and tools it has accumulated throughout the 

ages to survive situations in the past to outlast this societal crisis. To cope with such worldwide 

problems science became in history gradually more and more important to understand what is going 

on, to see what events are crucial, how they are related, what the underlying factors and causal 

mechanism are and how to handle those situations to prevent disasters. System theory has 

developed a framework and theory to analyze and handle the interwovenness of the factors and 

causal mechanism that creates the crisis. With advances  in system theory the concept of complexity 

shed new light on that difficult to understand interconnectedness of worldwide events. It is then 

not without reason that different authoritative organizations as the OECD make a plea for system 

thinking to address global policy challenges in the 21th century. However to master system 

thinking one needs a thorough education in system theory. Looking to the education practice in our 

western countries a problem emerges. Hardly any course in system thinking can be found for 

instance in Dutch universities. In this context it is no wonder that for example well educated Dutch 

leading policy makers time after time struggle with societal crisis that suddenly seem to pop up. 

One can wonder why system thinking is neglected in the curriculum of our universities. Well there 

are many reasons to think about, but one that could make sense is  offered by Capra & Luisi in their 

book ‘The Systems View of Life’. Their idea is that our education praxis get stuck in an outdated 

and mechanistic worldview. Falsified in system theory but not understood and put into work in the 

practice of western high education.  

In the line of this argument it will be shown that a course in advanced system theory can be 

developed to overcome this outdated mechanistic worldview, applied to easy to understand and 

handle societal events, moreover to shed light on the way the covid-19 pandemic is spread in the 

world. 

 

Keywords: Societal Crisis, System Theory, Complexity, Education, Covid-19 Pandemic 
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Kerkenes Eco-Center Project in Anatolia future chances by Operational Research 

    

Prof Dr Gerhard-Wilhelm Weber 
   Faculty of Engineering Management, Poznan University of Technology 

 

Geoffrey Summers 

Mauritius, and Department of Settlement Archaeology, METU Ankara, Turkey 

 

Francoise Summers 

Mauritius, and Department of Architecture, METU, Ankara, Turkey 

 

Soofia Tahira Elias-Ozkan  

Mauritius, and Department of Architecture, METU, Ankara, Turkey 

 

Abstract 

The Kerkenes Eco-Center Project was initiated in 2002 by Geoffrey and Françoise Summers from 

METU, Ankara, Turkey, with the help of the Australian Embassy Direct Aid Program. By 2003 

the concept of establishing an Eco-Centre devoted to research into and promotion of renewable 

energy and sustainable village life was developing. The aim is to halt, and even reverse, migration 

from rural areas to urban centers. Advocating an environmentally friendly approach to the 

development and improvement of rural settlements, the project works closely with SAH-DER (The 

Sahmuratli Village and Kerkenes Association for Public Relations, Prosperity, Help and Support), 

which was established in 2003 to promote the welfare of the village of Kerkenes (Yozgat, 

Anatolia). 

 

The purpose of the Kerkenes Eco-Center is to promote sustainability through environmental 

studies. It pursues the following objectives: 

- To advocate the use of renewable sources of energy; 

- To act as a stimulus and a catalyst for environment-friendly building with appropriate materials 

and energy efficient designs; 

- To act as a dynamic experimental base for testing designs, materials and activities suitable for 

viable and sustainable village life. 

- To encourage village development and income generating activities that might halt and even 

reverse migration from rural areas to the cities. 

 

In this presentation we discuss about ways how Operational Research could further contribute to 

the Kerkenes Eco-Center Project and, thus, to the living conditions of the people in Turkey's rural 

countryside and in other parts of the world. 

 

Keywords:    OR for Development; Developing countries 
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Toward the Investigation of International Migration Process in Education and Science 

 

Prof Dr Makarenko Alexander, Samorodov Yevgeniy 

Institute of Applied System Analysis of the National Technical University of Ukraine (Igor 

Sikorsky Kyiv Polytechnic Institute) 

Prospect Peremogy 37, Building 35, 03056, Kiev-56, Ukraine 

makalex51@gmail.com, esamor2@gmail.com 

 

Abstract 

Knowledge and creation is one of the main factors [1] and literature there. This problem has many 

aspects. So indicative is the cycle of Schlesinger in American education with a period of 15 years 

[2]. According to his research, the US entrants periodically change their preferences in higher 

education (with curiosity to pragmatic business education in curiosity to study how the world built). 

Other problems relate to the issues of optimization of the learning process, finding new forms (for 

example, distance education during a coronary pandemic, as well as after, in the post-Modern 

society). Also, questions are also adjacent to the behavior of individuals taking into account their 

mentality. Models for their study are described, for example, in [3]. 

But there are many important tasks, and fundamental. But among the various tasks here we 

distinguish one of the tasks that is of great importance, namely, the issue of migration of students, 

postgraduates and scholars abroad (as well as within the country). Note that the problem of 

migration is an important component of the general problem of sustainable development of the 

education system and science. For example, if all scientists and educated students and graduates 

will go abroad, then the education system will fall into collapse. But migration has positive aspects. 

They relate to the exchange of scientific knowledge with developed countries. Zero migration is 

also not desirable because it leads to isolation. Therefore, there is an optimal migration rate. This 

question, as well as many others, can only be solved by mathematical modeling. In general, this is 

a very difficult problem in this area. Therefore, in this article we offer a review of some possible 

models and problems of tasks, local and global [4, 5]. Thus, summing up, we can say that in the 

proposed article outlines the ways of studying the important scientific problem of educational 

migration in various aspects. 

 

Keywords: Migration of Students, Migration of Scientists, Review of Models, Mathematical 

Modeling, Cellular Automata, System Dynamics, Global Knowledge 

 

REFERENCES 

1. Makarenko A. Sustainable development and principles of social systems modeling. Generis 

Publisher, 2020. 173 p. ( https://www.generis-publishing.com/product/sustainable-developmnt-

and-principles-of-social-systems-modeling/ ) 

2. Schlesinger A.M. The cycles of American History. Houghton Mifflin Company. Boston, 1986. 

688 p. 

3. Makarenko A. Toward the Mentality Accounting in Social Systems Modeling. Proceedins Int. 

Conf. SAIC-2020. October 08-10, Kyiv. 5 p.  

4. Gaeta M., Iovane G., Makarenko A. Information theory and possible mathematical descriptions 

of economical and social systems based on real physical phenomena, System 

Research&Information Technologies, 2005. N. 4. pp. 52 – 64. 

https://www.generis-publishing.com/product/sustainable-developmnt-and-principles-of-social-systems-modeling/
https://www.generis-publishing.com/product/sustainable-developmnt-and-principles-of-social-systems-modeling/


3rd E-Conference Societal Complexity 

 

13 
 

5. Makarenko A. Toward the methodology for considering mentality properties in eGovernment 

problems. In: Intellectual systems and information technologies. ed. Y. Gunchenko. Vienna: 

Primier Publishing, 2021. pp. 155-168. 

 

 



3rd E-Conference Societal Complexity 

 

14 
 

Time to Confront Bad Governance  
 

Prof Dr Cathal Brugha 

Cathal.Brugha@ucd.ie 

University College Dublin, Ireland.  
President, Analytics Society of Ireland 

Abstract 

Governance has always been resource-driven, shaped by rulers, whether corporate or 

autocratic, who direct and take resources for their own ends. Then agencies, whether 

educational or democratic, connect and bring forward what rulers have taken, 

developing their potential usefulness.  

Next institutions, whether state or bureaucratic, project and make something of what agencies 

have developed: hospitals, schools, housing, industry.  

The intention, then, is that society, whether voluntary or panocratic, would protect and give what 

institutions have made, to benefit the people. Except this doesn’t happen. There is no panocracy, 

no reflecting governance of, by, and for all the people.  

 

The alternative is where the people themselves drive and shape governance.   

It starts with society, whether voluntary or panocratic, that protects people’s interests and gives 

benefits and services to people.  

Then institutions, whether state or bureaucratic, project and make useful services from what 

society has given.  

Next agencies, whether educational or democratic, connect and bring to people what institutions 

have projected.  

Finally, rulers, whether corporate or autocratic, direct and take the resources needed for what the 

agencies have connected. Except none of this happens.   

Resource-driven governance by autocrats and bureaucrats has depleted the planet’s air, energy, 

cannot cope with pandemics. Goal-driven governance needs both democrats and panocrats, and 

we as governance experts should develop this future.      

    

mailto:Cathal.brugha@ucd.ie


3rd E-Conference Societal Complexity 

 

15 
 

Cyberwarfare and the Theory and Methodology of Societal Complexity  

 

Drs. Daphne D. DaPonte MSc. 

Department of Safety and Security Management Studies 

Faculty of Business, Law and Safety & Security 

University of Applied Sciences The Hague, the Netherlands  

Tel.: +31 641 980 013, d.d.daponte@hhs.nl 

 

Abstract 

Looking at cyberwarfare through the lens of the Theory of the Methodology of Societal Complexity 

and the Compram methodology showed that cyberwar is an ill-defined, dynamic, interdisciplinary 

concept, with incomplete, uncertain and contradictory data (DeTombe, 2015). The question of the 

existence of cyberwarfare remains unanswered in academic discourse (Farwell & Rohozinski, 

2011; Gartzke, 2013; Van den Bosch, 2019; Kaiser, 2014; Chandra & Snow, 2020; Van Wie 

Davies, 2021).  

By applying the Compram methodology a definition of cyberwar might be ‘a political act of 

violence in or through a computer, its related technology and/or the networked system in which it 

functions’ (derived from the definition by Chandra & Snow, 2020, pg.: 4). We argue that there is 

a need to apply the theory of societal complexity in order to understand and handle problems 

regarding cyberwarfare as part of missing a monodisciplinary field and defining framework of 

cyberspace and cybersecurity , as a problem of international governance and regulation, as a 

problem of global human handling and value systems and as part of its tendency to undermining 

democracy through its technological infrastructure and architecture.  

 

Keywords: Complex Societal Problems, Handling Societal Complexity, Compram methodology, 

Cyberwarfare, Cybergovernance, Cybersecurity, Democracy 
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The impact of COVID-19 on Tunisian university’s teaching digitalisation strategy : 

Opportunities and challenges 

 

Dr Sana Essaber 

LEGI- Polytechnic School of Tunisia – University of Carthage 

ISCAE- University of Manouba   

 

Dr Ibticem Ben Zammel 

RIGUEUR Laboratory 

ISCAE- University of Manouba  

 

Abstract  

The pandemic of COVID-19 has transformed the way education has been dispensed and has 

certainly accelerated the process of digitalization of higher education in Tunisia. Even if several 

Tunisian universities attracted by the advantages of e-learning in terms of knowledge acquisition 

have engaged in e-learning projects, its use remains marginalized compared to conventional modes 

of teaching. The e-learning experience following the COVID-19 pandemic in Tunisia started with 

an official ministerial initiative to provide blended learning via e-learning platforms. The efforts of 

the government were directed towards supporting the technological infrastructure of universities 

and providing free connection to the model platforms for students.  

E-learning is considered as a privileged mode of learning drawing on technological 

innovations and covers all learning formulas, assisted by computer, and designed to be used on an 

internet, intranet or extranet ( Lee, J., Lee, W. ,2008 , Syed Mustapha et al 2017, Sousa and Rocha, 

2019; Al-Fraihat et al 2020 ). The decision to use this mode of learning at the University level is 

motivated by the time and effort saving advantages it offers. It is a particular teaching method 

relying on the access of electronic content to the students. Thus, it enables lifelong learning, 

individually tailored to the student's needs, independent of spatial and temporal constraints It makes 

possible a permanent learning, responding to the student's needs, in just-in-time  and without spatial 

constraints (Sousa and Rocha, 2019). 

Tunisia has been committed to e-learning since 2002 with the launch of the Tunisian Virtual 

University (UVT). The field has been prepared by training students to technologies. Thus, e-

learning could be an effective solution to avoid tremendous infrastructure charges to the state and 

a great solution for the students who cannot move for several reasons (disability, high cost of 

schooling,..) and makes possible to have equal chances between the learners. Several Tunisian 

institutions have started this experience and have opted for its perpetuation in view of its merits by 

taking advantage of the State support in the process of its digitalisation strategy (e-government 

project). However, this sudden shift to online teaching has disturbed the educational system in 

Tunisian universities: teaching pedagogies, technological and management frameworks, and 

emphasis on the active role of the student in the e-learning process.  Nevertheless, the pandemic 

has allowed the different actors of higher education (teachers, ministry, universities, students, 

unions) to become aware of the effectiveness of e-learning in transmitting and sharing knowledge.  

It contributes to equal opportunities and to the fight against social and territorial inequalities in 

school and educational success. The problem that we raise in our research is to find out how to 

bring the different actors involved in higher education to value e-learning and to grasp its potential 
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benefits. For this, our work focuses on the triptych technological infrastructure / pedagogical 

approach and the learner's motivation to successfully implement an effective e-learning scheme in 

the Tunisian university.  The question is then to know how to strengthen the acquired learning and 

to promote an efficient e-learning, that contribute to the achievement of SDG 4. Based on our 

empirical and theoretical investigations, we develop a conceptual model. The empirical validation 

of the model would be carried out on the basis of data treatment of a sample of learners inscribed 

in e-learning programs.  

This work aims to consider which factors influence the implementation of a digitalization 

strategy of the Tunisian university. It is structured as follows: In the first section, we present a 

definition of e-learning and put it in a logic of changing teaching methods. Then, and in a second 

section, we detail the main factors allowing the knowledge acquisition via this new teaching 

process. This study will be complemented by a quantitative investigation, whose results will be 

discussed in the third section. The conclusion explains why this mode of learning constitutes a 

complex societal problem. 

 

Keywords: E-learning, Student,  Digitalisation 
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AbstractOperational Research (OR) is considered to be one of the foundational disciplines of 

Information Systems IIS). Systems Thinking is considered closely linked to OR and many scholars 

worked in both fields. The application of OR to societal problems intertwines with the use of 

systems thinking and information systems. Hence all this leads to the question about the strength 

of the relationship between systems thinking and IS as a factor for improving the potential of IS to 

assist   in making this world better and safer for all. Historically, this relationship may have had 

some promise in the early days of IS in the 1980s but that dwindled by the start of the 21st century. 

Allen Lee, Editor in Chief of MIS Quarterly at the time, recommended in 2000 and in 2004 that IS 

should practice more systems thinking. Independently of that, Steven Alter, another distinguished 

IS scholar, raised in 2004 the alarm that there is little application of systems ideas in the field of 

Information Systems. He developed a promising sociotechnical approach, specifically for IS, 

named the work system method and it is evolving since 2003 up to the present. An interest in 

systems analysis and design, an important sub-field of IS which has been practically neglected by 

IS researchers was revived in 2006 as a side-effect of the design science fashion trend in IS. A new 

journal on Information Technology and the systems approach, IJITSA, was started in 2008 by IGI 

Global. One of the papers in its inaugural issue was by the second coauthor. It presented a detailed 

review of the challenges and opportunities to incorporate systems thinking in IS and software 

engineering. There was hope by 2010 for greater use of the systems approach for creating better 

and more effective information systems. Naturally, that leads to the question about the status of 

the relationship between the fields of systems thinking and information systems fifteen years after 

the start of IJITSA. This paper outlines briefly the current status of the inclusion of systems 

thinking in the official published IS curriculum guidelines for undergraduate and masters’ 

programs at universities, the characteristics of papers appearing between 2008 and 2022 that are 

related to systems thinking and information systems or software engineering according to library 

databases and Google Scholar as well as an analysis of features of the papers published by IJITSA 

in the same interval. The conclusion is that the goal of increasing the impact of systems thinking 

on information systems and information technology implementation is far from being achieved 

yet. However, we might be reminded of Churchman's statement that the systems approach needs 

to be practiced in a heroic mode and that is the challenge for the next generation of IS scholars and 

practitioners trying to use in a better way technology for societal progress. 

Keywords: System Thinking, Education  
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Abstract 

Physics started with Newton’s Laws: 

1.  Inertia – an object at rest (or moving in a line) remains at rest (or moving in a line) unless 

disturbed by a force. 

2. Force is equivalent to mass times acceleration. 

3. Action equals reaction.  Surprisingly, throwing out hot gas with sufficient force is able to 

send a rocket to the moon. 

In cybernetics we have Ashby’s Laws: 

1.  LRV – The amount of regulation that can be performed is limited by the amount of 

information available, or, the variety in a regulator must be at least as great as the variety 

of the system being regulated.  For example, if one basketball team is missing a player, 

probably the other team will win. 

2. Ashby’s theory of adaptation.  A system capable of adaptation must have two feedback 

loops, one inside the other.  The first feedback loop operates frequently and makes small 

corrections, for example a person learning how to drive from home to office.  The second 

feedback loop makes less frequent but more fundamental corrections.  For example, a driver 

learning a new route to the office when the road used earlier is under construction.  In other 

words, when the environment changes, engage in learning again.  The first feedback loop 

enables learning.  The second enables adaptation. 

3. Ashby’s principle of self-organizing systems.  In a system containing numerous parts or 

actors, every isolated, dynamic system obeying unchanging laws will develop “organisms” 

adapted to their “environments.”  Change the interaction rules governing the actions of the 

parts and the system will move to a different equilibrium.  The rules can be descriptions of 

how species in a forest interact, the way employees in a company interact, or the way 

citizens in a society behave.  Other examples are the way iron ore and coke interact in a 

furnace in order to produce steel and slag; the way a teacher and students in a classroom 

interact with the result that students learn to read and write. 

Hence, we have a beginning for a science of control and communication similar to our science of 

matter and energy. In physics there are laws of electro-magnetism and pressure, volume and 

temperature.  In cybernetics we now have a multi-disciplinary theory of how to change social 

systems (ideas, groups, events, variables).  In both physics and cybernetics adding the observer to 

previous considerations created a fundamental change in the science. 

 

Keywords: Physics, Cybernetics, Multi-Disciplinary Theory, Social Systems 
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According to a recent report published by IEA1, India’s achievements in its energy sector in recent 

years have been outstanding. The Government of India is implementing reforms aimed at achieving 

a secure, affordable and sustainable energy system that can power robust economic growth. These 

reforms particularly aim at providing access to electricity and clean cooking, deploying renewables 

on a major scale and significantly improving energy efficiency. The country has made huge strides 

to ensure full access to electricity, bringing power to more than 700 million people since 2000. It 

is pursuing a very ambitious deployment of renewable energy, notably solar, and has boosted 

energy efficiency through innovative programmes. As one of the world’s fastest-growing major 

economies, India will be vital for the future of the global energy markets. Looking ahead, the 

government has laid out an ambitious vision to bring secure, affordable and sustainable energy to 

all its citizens. In this context, this paper aims to: 1) explore the factors influencing the energy 

policy initiatives undertaken by the Government of India 2) to understand and categorize the input 

and output behavioural variables and evaluate their contribution to energy efficiency and 3) to 

provide a novel behavioural OR approach using Data Envelopment Analysis to calculate energy 

efficiency. 
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Abstract  

Globally, even in comparison to the 2007-08 Great Financial Crisis, the Covid 19 pandemic shock is 

alarming. However, the Covid 19 effects on the financial market are also very severe. Chinese Active 

Pharmaceutical Ingredients (API) shortage worries have hurt the pharmaceutical players in India. Covid 19 

concerns in pharmaceutical stocks caused a selloff. For the Indian Pharmaceutical industry, which depends 

excessively on china for API and intermediate products (nearly 70% in value) required to produce 

medicines, this shortage along with restrictions for India’s export is an overhang. Research in experimental 

psychology shows that most people appear to “overreact” to sudden and dramatics in breach of Bayes’ rule 

(De Bondt, 1985). This research is intended to investigate how the outbreak of Covid the 19 pandemics has 

impacted the top pharmaceutical stocks listed with India’s National Stock exchange. The study selected ten 

leading NSE-listed pharmaceutical firms, and the selection is based solely on the companies’ market 

Capitalization. The study intended to investigate the behavior or investment strategies of the investors based 

on whether investors will use Contrarian Investment strategy (where the investor will overreact to the 

situation) or Momentum Investment Strategy (where the investor will slowly react to the market 

information) with respect to Pharmaceutical stocks listed with NSE to tackle this unpredictable situation of 

Covid 19 pandemic. In other words, if the investors switch according to the general market trend, they can 

be classified under “Momentum Strategy”. While investors who just go exactly the opposite of market 

moves will be classified under “Contrarian Strategy”. The general hypothecation of this study is that the 

pharmaceutical stocks would be heading against the market trend (i.e. Contrarian effect). The data is 

composed of daily price reports from the ten pharmaceutical stocks considered in the study. The study period 

runs from September 2019 to August 2020. During the pre-crisis period, stocks like Sun Pharmaceutical 

Industries Ltd, Cipla Ltd, Aurobindo Pharma Ltd, Lupin Ltd reported six-month negative returns whereas 

the other stocks considered for the study reported six-month positive returns. The stocks reporting negative 

returns in the pre-crisis period reversed their position and entered into the Positive return pattern during the 

Covid 19 crisis period. The winner stocks during the pre-crisis period reported having a positive abnormal 

return over the Nifty during the Covid 19 crisis period as well. Loser stocks during the pre-crisis period 

showed a major return trend reversal and became winner stocks by reporting a positive abnormal return over 

the market index. This signifies the contrarian strategy associated with these stocks. By observing the 

analysis done and the return trends of the selected top 10 pharmaceutical stocks we can infer that these 

stocks are moving against the benchmarking Index Nifty during the Covid 19 crisis period. And the effects 

of Covid 19 have positively affected the stocks of leading Pharmaceutical companies. 

Keywords: Contrarian strategy, Momentum strategy, COVID-19 Pandemic, NSE, Pharmaceutical stocks 

 

Introduction 

The effect of the corona virus pandemic and the lockdown it caused on financial markets are clearly visible. 

Global Pandemic has affected industries across the globe. The outbreak of corona virus has hit India’s 

pharmaceutical sector by increasing the prices of key ingredients. Also, the industry is affected by facing 

delays due to prolonged closures of factories in China. The Indian pharmaceutical industry has been a world 

leader in generics, both internationally and in domestic markets, substantially contributing in volume to the 

global demand for generics. India has seen growing competition from china, which it has been able to 

leverage due to its inherent cost advantage, producing intermediates and APIs at a much lower cost than 

those in India, leading to a steady rise in API imports from China to India. India’s drug producers rely 
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heavily on Chinese imports of their APIs. Due to the lockdowns and closures, slow production of APIs 

resulted in less availability and higher costs for the materials needed for generic production. India’s high 

import reliance on China (around 70% by value) has become a major threat to India’s manufacturing of 

healthcare and the global supply chain (Economic times, 2020). This over-reliance on China has increased 

the nation’s health security threat, as some of these vital APIs are crucial to mitigating India’s increasing 

burden of disease. 

This global Pandemic influenced the change in stock prices of these pharmaceutical companies. Initially, 

when first case of Covid 19 was reported in China during December 2019, India’s benchmarking stock 

index, the Nifty appeared to be steady or positive as China’s crisis was probably going to strengthen the 

domestic business. Gradually, when the virus started to spread across all the countries, the Nifty slowly 

started to decline as the count of reported cases of corona virus in the country rapidly increased. 

This analysis is based on the theoretical model proposed by (Fama, 1970). According to this theory, Market 

information plays an important part in influencing investment decisions. He also claims that “markets are 

rational and, efficient investors over react to both good and bad news”.  

The movement of stock prices are subject to fluctuations, as the market information changes on a daily 

basis. If someone is referring to an efficient capital market, this means that all available information 

represents the stock prices/ the behavioral action taken by the investor towards market information will be 

either rational or irrational. Generally, the volatility of long-term stock prices is driven by rational inputs 

and irrational inputs causing short term volatility. The irrational behavior of the investors towards 

information could produce some short-term volatility in the stock market and in the long term the market 

will correct these movements. A volatile market situation is the result of such irrational behavior by 

investors; several strategies to address these irrational market behaviors have been developed. 

Two common investment strategies: Contrarian Strategy and Momentum Strategy tackle these 

unpredictable circumstances. According to the Contrarian Investment Approach, changes in stock price is 

due to over reaction of investors to the information, while investors respond gradually to market information 

according to the Momentum Strategy. 

In the Contrarian approach, the general idea is that the market is irrational, so when the correction takes 

place, the investors will benefit. So, investors will just do exactly the opposite of market movements under 

the Contrarian strategy. For example: investors will buy stocks with a history of loss, or will sell stocks with 

a history of profit. Momentum strategy is a result of the investors’ belief in the market, and they typically 

behave in line with the general market trend. Under this strategy, stock markets are believed to respond 

rationally to information and thus further strengthen the market. Therefore, stocks with a history of profit 

will be purchased more, and stocks with a history of loss will be sold. 

This theoretical postulation is on the ground that we need to test how the investors responded to 

pharmaceutical stocks during Covid 19 pandemic. The Mathematical testing of this work will be performed 

on the basis of the model proposed by (Anshu Singh, 2018). This study’s primary objective is to explore the 

existence of the Momentum and Contrarian effects on the NSE listed pharmaceutical stocks. Forgetting a 

clear perspective, we divided the period of research into the pre-crisis period (August 2019 to December 

2019) and the Crisis period (January 2020 to May 2020). 

Objectives of the Study 
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 To identify how investors, respond to the stocks during a crisis situation. 

 To examine the presence of Momentum and Contrarian effects on the NSE-listed Pharmaceutical 

stocks. 

Literature Review 

Every individual tries to park his/her hard-earned savings in various investment avenues depending on 

her/his goals or objectives. And the stock market is considered to be one of the most lucrative avenues of 

investment among the various investment alternatives. The risk associated with such a return, too, is high 

when the anticipated return is high. The risk-return characteristics of those securities and those sectors in 

which he/she plans to invest should therefore be understood before investing in the equity market. In this 

context, a study of the risk-return relationship of selected companies in the Indian stock market 

Pharmaceutical industry was undertaken which says that India’s pharmaceutical industry ranks 3 rd in the 

world in terms of volume, and 14th in value terms. For a lot of investors, the pharma industry is said to be 

the desired market (Gopalkrishnan and Vijay, 2017). And this place is believed to be achieved due to 

liberalization and foreign Institutional investment. It was proposed that these investments would directly 

benefit the capital markets by increasing the investor base and indirectly by pushing local officials to 

develop the system of trading (Rao, 1999). 

Corona Virus is known to have been transmitted from animals to humans and was first reported in Wuhan, 

China on December 20, 2019, when three adult patients were admitted to Wuhan Hospital suffering from 

serious Pneumonia (Kothai and Arul, 2020). India imports nearly 70% (by value) of API (Activated 

Pharmaceutical Ingredients) from China. And this large reliance on China for these ingredients to 

manufacture medicines has become a major threat to India’s manufacturing of healthcare and global supply 

chain. Though Indian pharmaceutical players have gradually migrated up the value chain over a period of 

time to concentrate on higher-margin value-added formulations, this over-reliance on APIs from China has 

increased the threat to India’s health security as some of these vital ingredients are crucial to mitigating 

India’s increasing disease burden in this pandemic situation. As an impact of this Pandemic situation, the 

pharmaceutical industry faced a serious supply disruption of API (Economic Times, 2020). We may say 

that the investors or market is very sentimental or emotional and any latest piece of information affects it 

(Fama, 1970). And the stock market experienced a massive panic sell off of stocks when India reported its 

first Covid-19 positive case which then kept on increasing gradually. 

According to the behavioral finance framework the combined effect of individual decision makers’ 

psychological bias can cause stock prices to be provisionally overpriced or reduced compared to their real 

economic value (Shiller, 1993). In support to this, investors have been shown to sometimes overreact, by 

aggressively summoning down a stock price after hearing any dismissive news. The market as a whole 

appears to overreact to dismissive news, stocks of certain firms gets provisionally undervalued and therefore 

representing buying opportunities. (De Bondt and Thaler, 1985) continued this belief by suggesting that 

investors not only exaggerate to bad news but also exaggerate to good news, which results in inflated stocks. 

Due to these patterns, contrarian investors often anticipate that stocks which dropped in worth to recover 

and stocks which have hiked in value to fall. Therefore, a classic Contrarian investor purchases stocks out 

of favor and vend the stocks which are popular. 

Another market phenomenon which may contemplate the influence of individual investor’s psychology is 

the observation of positive serial correlations in stock prices, also known as the “Momentum Effect” 
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(Jagadeesh and Titman, 1993). This phenomenon was described from a social psychological viewpoint, in 

which a herd like attitude affects stock valuations beyond those driven by fundamental economic factors. 

The presence of positive serial correlations means that in the next cycle, if a stock price has recently hiked 

(or declined), it is probable to hike (or decline) than drop (or hike). Thus, momentum investors usually 

purchase growth stocks, whose value have risen because of prevailing market movements, while vending 

off loser stocks, whose value is fallen. 

A research was conducted to evaluate a selection of investment strategies to assess the Performance and 

Trading impact on the Canadian Market based on the past market information. Where it was calculated if 

the experience of trading adds value to the efficacy of such strategies. It was found that there exists a good 

evidence to support the Momentum Investing Approach, which means buying previously winner stocks and 

vending off previously loser stocks. Whereas this proof did not support the strategy of Contrarian 

Investment, which places investors overreacting to both positive and negative news. Portfolios of winners 

outperform portfolios of losers (Assogbavi,2005). 

According to (Lynch, 2019) Pharmaceuticals contribute a significant percentage to the overall volatility in 

the stock market. (Pandya, 2017) tried to document the market behavior and the individual decision-making 

psychology. It was undertaken to examine the possibility of overreaction for a selected time interval. And 

based on NSE’s monthly return results, it was found that the market follows the Contrarian investment 

movement. And also, he suggested that a Contrarian Investment strategy can make investors gain more 

profit both in the short and long run. (Aravind, 2016) investigated the Contrarian and momentum strategies 

with regard to sector-wise portfolios in NSE considering the sectoral indices provided by NSE of Auto, 

Bank, Energy, Finance, FMCG, IT, Media, Metal, Pharma, PSU, and Reality sectors. And these sectoral 

indices were selected on the notion that portfolios of such indices are created with high-quality stocks from 

the concerned sector. Through this study, he points out that the momentum strategy tends to be more 

appropriate for pharmaceutical stocks based on short-term information, while for long-term investment 

decisions Contrarian strategy may generate more profits to the investors. (Morrin, 2002) conducted a study 

on New York Stock Exchange Listed pharmaceutical stocks. He reported that there are more Contrarian 

investors than Momentum investors for the pharmaceutical sector. 

(Firoozabadi, 2019) studied the effect of herding on the buy and hold momentum and contrarian strategies 

in Tehran Stock Exchange considering 20 different sectors listed with the exchange under the study. And 

the two terms that are Strong Herding and Weak Herding were added. Strong herding takes place when the 

sectoral returns intersect with market returns and when there is weak herding increase in the return 

dispersion of market components is expected. And he also stated that Strong herding had a dismissive impact 

on the Pharmaceutical sector’s return at all times except during the bust periods.  

With respect to the theoretical postulation of this study, it can be said that contemporary news can affect the 

movement of pharmaceutical stocks in the short term (Ellison and Mullin, 2001). (Schumaker and Maida, 

2018) Investigated the movements of stock prices from the minutes of financial news reports, company 

updates, and updates from media sources, release times, an opinion in the article, and also how the sentiment 

of the investors also influenced this movement. And a similar inference was stated that the withdrawal of a 

popular drug from the product portfolio would lead to a drop in the stock price of that Pharma Company. 

(Hwang, 2013) evaluated the effect of research and development proclamation on the financial performance 

of major United States pharmaceutical firms, applying event analysis technique to connect a novel dataset 
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of findings from research compound clinical trials with every day stock market returns. And the findings 

were that both good and dismissive news result in statically notable changes in total abnormal returns on 

the day of the proclamation. Also, in-performance stock returns due to dismissive events are greater in extent 

and last longer as compared to abnormal returns because of the positive news. In the context of our study, 

Covid 19’s unfortunate news should positively impact Pharmaceutical stocks. 

(Kebriaeezadeh, 2014) has studied the Fundamental and stock return in pharmaceutical companies where it 

is stated that stock return is contemplated to be affected by both the financial ratios of the firm and the 

economic variables. The fundamental approach assumes the stock returns are not linked exclusively to the 

stock market. Most of the result comes from the state of the company, the situation of the industry, and the 

economy as a whole. And it was verified that the return on pharmaceutical stocks depends on several factors 

such as the net profit margin, operating cycle, working capital, rate of inflation etc. This study, however, 

remains silent on details about the variable market information. (Masoumi, 2019) studied the economic and 

non-economic factors of Iranian Pharmaceutical firms’ financial performance. This work aimed at 

investigating the impact of several parameters such as internal components generated by the financial facts 

of each economic unit and external components including vital economic and non-economic variables on 

the return on 34 pharmaceutical stocks listed on the Tehran Securities Exchange Market. The outcome of 

this analysis says that positive shock to the variables, that is currency rate, quest collection, time and health 

care price, contributes to a decline in Pharmaceutical firms’ returns. Contrarily, a positive shock to variables 

like Gross Domestic Product, and monetary supply usher to rise in stock return of Pharmaceutical firm. 

(Kim, 2009) investigated the articulation of a success model in Pharmaceutical Research & Development. 

And also underlined the significance of R&D in Pharmaceuticals stating that as regards the creation of 

copyrights over time, R&D be the heart of the pharmaceutical sector. This legislative incentive scheme is 

related to monetary incentives such as retaining of profits and stopping rivals from collecting information 

or imitating knowledge. Hence, for the pharmaceutical industry, the best sustainable model is to develop 

productive R&D to manufacture innovative products and keep additional products in the pipeline. The rapid 

pace of change, appropriate line corrections, and good policy interventions are critical to driving the future 

growth of India’s pharmaceutical Industry. 

Research Methodology 

This research covers the everyday returns of 10 major NSE-listed pharmaceutical firms. They are Sun 

Pharmaceutical Industries Ltd, Dr. Reddy’s Laboratories, Divis Laboratories Ltd, Cipla Ltd, Aurobindo 

Pharma Ltd, Torrent Pharmaceutical Ltd, Biocon Ltd, Lupin Ltd, Abbott India Ltd, and Cadila Healthcare 

Ltd. And this selection is based solely on the companies’ market Capitalization. Secondary data of the daily 

return data of these 10 selected pharma stocks from August 2019 to March 2020 will be duly considered for 

this study. Likewise, the Nifty return for the above time period will also be considered. 

For a better representation of results, the performance of these stocks from September 2019 to February 

2020 will be considered as Pre-crisis period while the performance of these stocks from March 2020 to 

August 2020. 

 The entire study will be conducted in 2-time frames – The pre-crisis period the and Crisis Period. 

 Daily returns for the Nifty as well as Pharmaceutical stocks will be calculated. 

 Beta coefficients of each and every stock will be determined using regression. 
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 Pharmaceutical stocks that offered an abnormal gain over nifty before the crisis period will be 

considered as Winner Stocks. 

 While the stocks which offered an abnormal loss over the nifty before the crisis period will be 

considered as Loser stocks. 

 If the winner stock yielded significant positive returns and the loser stocks generated a notable 

negative return, then the Momentum strategy is used there. 

 But, if there exists a major reversal of the trend in the form of winner stocks becoming loser stocks 

or loser stock becoming the winner stocks during the test period, then the Contrarian Strat tends to 

be applicable. 

 

Computation of Returns: 

The day-to-day return data of the Nifty index along with the top 10 Pharmaceutical stocks considered in the 

study will be calculated by using the following formula. 

Rp = (P1 – P0)/P0*100 

In the above equation, P1 denotes the day’s closing price and P0 denotes the closing price of the previous 

day. Rp stands for the daily returns of the individual stocks. This will give the daily returns of these 

considered pharmaceutical stocks prior to the Covid 19 pandemic crisis and also during the crisis period. 

Computation of Beta: 

Beta is a statistical indicator of a stock’s volatility against the overall market. it is commonly used both as a 

systematic risk indicator and as a measure of performance. The market is set out to be having a beta of 1. 

The beta for a particular stock explains the extent of fluctuation in the price of the stock in correspondence 

to the market. Beta quantifies the return sensitivity of these stocks in accordance with the entire market 

returns. When a stock has beta more than 1, it is considered to be more volatile than the market as a whole.  

The beta values for the pharmaceutical stocks considered in the study were calculated using the following 

formula. This will give the better scenario of the beta coefficients of these pharmaceutical stocks returns 

with Nifty return. 

β = {(n∑xy) – (∑x. ∑y)}/ {n∑x- (∑x)} 

In the above equation, “n” signifies number of observations, “x” signifies independent value that is index 

returns of Nifty and “y” signifies dependent variables that is returns of the individual pharmaceutical stocks 

considered for the study. And β indicates the results of regression of returns of pharmaceutical stocks with 

the benchmarking index Nifty’s returns. 

 

Computation of Abnormal Returns: 

An abnormal return is a concept which is used to characterize the returns that a particular portfolio generates 

over a period of time that is distinct from the expected rate of return. The expected rate of return is the 

calculated return, using a long-term historical average, based on an asset pricing model. A generalized index 



3rd E-Conference Societal Complexity 

 

28 
 

is usually used as a standard for calculating anticipated return on a portfolio. Put differently, abnormal 

returns are the risk-adjusted performance of a security or portfolio as compared with the overall market. 

Simply stated, the difference between actual returns and expected returns can be known as Abnormal 

Returns. 

Abnormal gains/losses of every single stocks as compared to the Nifty index will be calculated from the 

following formula. 

p = Rp – (β * Rm) 

Where p abnormal gains or losses, Rp signifies stock return and Rm signifies the overall market return. 

Pharmaceutical stocks which offered an abnormal gain over nifty before the crisis period will be considered 

as Winner Stocks. While the stocks which offered an abnormal loss over the nifty before the crisis period 

will be considered as Loser stocks. 

If the winner stock generates notable positive returns and a significant dismissive return is generated from 

the loser stocks then the Momentum strategy was used there. But, if there exists a major reversal of the trend 

in the form of winner stocks becoming loser stocks or loser stock becoming the winner stocks during the 

test period, then the Contrarian strategy tends to be applicable.  

Data Analysis and Interpretation Nifty 

Fig 1: showing a trend of Nifty price during Pre-crisis period 

 

Fig 2: showing trend of Nifty price during Crisis period 

 

The Nifty started falling drastically during the crisis period and touched the lowest mark of 8000 which 

created the most disturbance in the return of the Nifty. But since May when the lockdown restrictions were 

loosened in the country and the economy restarted, the benchmark Index Nifty started gradually increasing 

but failed to give significant returns. 
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Sun Pharmaceutical Industries Ltd 

Fig 3: showing trend of Sun pharma stock price during Pre-Crisis period: 

 

Fig 4: showing trend of Sun pharma stock price during Crisis period: 

 

Stock price of the Sun Pharmaceuticals Ltd is observed to be more volatile during pre-crisis period but the 

investors remained their trust with the company. Despite the fall in the stock price since February to April, 

it started rising thereby and maintained the momentum throughout the crisis period. Sun Pharmaceutical 

was unable to give significant returns during the pre-crisis period but was turned into winner stock by giving 

the returns of 34%.  

Dr. Reddy’s Laboratories 

Fig 5: showing trend of Dr. Reddy Laboratories’ stock price during Pre-Crisis period: 

 

Fig 6: showing trend of Dr. Reddy Laboratory’s stock price during Crisis period: 
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During the Pre-crisis period, stock price of Dr. Reddy Laboratories Ltd was observed to becoming the 

winner stock by steady increase in the stock price which was able to give the return of 14%. Investors 

remained their trust with the brand and the stock price raised further.  

Divis Laboratories Ltd 

Fig 7: showing trend of Divis Laboratories stock price during Pre-Crisis period: 

 

 

 

 

 

 

 

Fig 8: showing trend of Divis Laboratories stock price during Crisis period: 

 

There is a steady rise in the stock price of Divis Laboratories Ltd. Though there was seen much volatility 

during February to March but that did not make any much difference and the company maintained its 

momentum by giving significant returns.  

Cipla Ltd 

Fig 9: showing trend of Cipla Ltd stock price during Pre-Crisis period: 

 

Fig 10: showing trend of Cipla Ltd stock price during Crisis period: 
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Stock price of the Cipla Ltd is observed to be more volatile during pre-crisis period but the investors 

remained their trust with the company. Despite the fall in the stock price since February to April, it started 

rising thereby and maintained the momentum throughout the crisis period. Cipla Ltd showed negative 

returns during the pre-crisis period but was turned into winner stock by giving the returns of 57%. 

 

 

 

Aurobindo Pharma Ltd 

Fig 11: showing trend of Aurobindo Ltd stock price during Pre-Crisis period: 

 

 

Fig 12: showing trend of Aurobindo Ltd stock price during Crisis period: 
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Aurobindo was not an investor pick during the crisis period but it instead turned into a winner stock when 

the stock prices of Aurobindo Pharma Ltd started gradually increasing and maintained the steady price by 

gaining the attention of investors.  

Torrent Pharmaceutical Ltd 

Fig 13: showing trend of Torrent Pharmaceutical Ltd stock price during Pre-Crisis period: 

 

 

 

 

 

 

Fig 14: showing trend of Torrent Pharmaceutical Ltd stock price during Crisis period: 

 

There is a steady rise in the stock price of Torrent Pharmaceutical Ltd. Though there was seen a fall during 

March to April but that did not make any much difference and the company maintained its momentum by 

giving significant returns.  

Biocon Ltd 

Fig 15: showing trend of Biocon Ltd stock price during Pre-Crisis period: 
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Fig 16: showing trend of Biocon Ltd stock price during Crisis period: 

 

 

Biocon always maintained a steady position in the stock market by giving significant return with slowly 

rising prices. The fall of benchmark Index Nifty did not make any difference to the stock prices of Biocon 

Ltd. 

 

 

 

Lupin Ltd 

Fig 17: showing trend of Lupin Ltd stock price during Pre-Crisis period: 

 

 

 

 

 

Fig 18: showing trend of Lupin Ltd stock price during Crisis period: 
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Stock price of the Lupin Ltd is observed to be volatile during pre-crisis period but the investors remained 

their trust with the company. Despite the fall in the stock price since February to April, it started rising 

thereby and maintained the momentum throughout the crisis period. Lupin Ltd showed negative returns of 

-14% during the pre-crisis period but was turned into winner stock by giving the returns of 38%. 
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Abbott India Ltd 

Fig 19: showing trend of Abbott India Ltd stock price during Pre-Crisis period: 

 

 

Fig 20: showing trend of Abbott India Ltd stock price during Crisis period: 

 

 

Abbott India Ltd was seen to be maintaining the steady growth in its stock prices during pre-crisis period. 

But the phase of Crisis period brought a much volatility in the stock price. Despite the fall during March, 

the brand regained its momentum and again the Abbott India became the investors pick and became the 

winner stock by giving significant returns. 

Cadila Healthcare Ltd 

Fig 21: showing trend of Cadila Healthcare Ltd stock price during Pre-Crisis period: 
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Fig 22: showing trend of Cadila Healthcare Ltd stock price during Crisis period: 

 

Stock price of the Cadila Healthcare Ltd is observed to be volatile during pre-crisis period. Despite the fall 

in the stock price since February to April, it started rising thereby and maintained the steady momentum 

throughout the crisis period. Cadila Healthcare Ltd showed significant returns of 12% during the pre-crisis 

period but was turned into winner stock by giving the returns of 40%. 

Table 1: Returns of Pharmaceutical stocks during Covid 19 crisis 

Source: Computed daily returns of selected pharmaceutical stocks 

The daily returns of different pharmaceutical stocks considered for the study prior to the Covid 19 crisis 

period and during the crisis period are shown in table 1.  

Interestingly, the short-term return pattern of pharma stocks prior to the crisis of Covid 19 was not much 

promising. Before the crisis time, though there were stocks which gave much higher returns like Abbott 

India Ltd which fetched a six months positive return of 50.93%, most of the other stocks managed to give 

some significant returns. But the stocks like Sun Pharmaceutical Industries Ltd, Cipla Ltd, Aurobindo 

Stock Prior to Crisis Period 
(September 2019 to February 
2020) 

Crisis Period 
(March 2020 to August 2020) 

   

Nifty 3.67% 2.26% 

Sun Pharmaceutical 

Industries Ltd 

-16.40% 34.22% 

Dr. Reddy’s Laboratories  14.47% 38.37% 

Divis Laboratories Ltd 25.09% 39.24% 

Cipla Ltd -15.51% 57.39% 

Aurobindo Pharma Ltd -17.98% 49.18% 

Torrent Pharmaceutical 

Ltd 

22.71% 22.41% 

Biocon Ltd 24.13% 28.58% 

Lupin Ltd -13.91% 38.71% 

Abbott India Ltd 50.93% 6.19% 

Cadila Healthcare Ltd 12.74% 39.48% 
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Pharma Ltd, Lupin Ltd gave six months negative returns of 16.40%, 15.51%, 17.98% and 13.91% 

respectively. 

However, all of the stocks reversed their position entered into the Positive return pattern during the Covid 

19 crisis period with the highest six-month return being 57.39% from Cipla ltd followed by Aurobindo 

Pharma Ltd and so on.  

We can observe that the stocks which reported a six-month negative return during the pre-crisis period were 

able to report the highest six-month positive returns during the Covid 19 crisis period. Abbott India Ltd 

which reported the highest six-month positive return of 50.93% during the pre-crisis period, was seen to be 

decreasing and reported the lowest six-month positive return of only 6.19%. 

 

Fig 23: Showing returns of pharmaceutical stocks during Covid 19 

Table 2: Regression Analysis result of Pharmaceutical stocks with Nifty 

Stock Prior to Crisis period Crisis period 

 F-value β p-value F-value β p-value 

Sun Pharmaceutical Industries 
Ltd 

22.09 0.6171 0.00 50.69 0.5938 0.01 

Dr. Reddy’s Laboratories 16.04 0.4973 0.04 34.97 0.4418 0.00 

Divis Laboratories Ltd 8.57 0.3268 0.00 45.15 0.5455 0.04 

Cipla Ltd 24.91 0.6309 0.01 18.08 0.3972 0.00 

Aurobindo Pharma Ltd 17.56 
 

1.3215 0.05 50.28 0.9196 0.05 

Torrent Pharmaceutical Ltd 8.03 0.4318 0.00 12.08 0.3336 0.00 

Biocon Ltd 11.37 0.5456 0.01 42.37 0.5238 0.01 

Lupin Ltd 28.92 0.6468 0.04 5.29 0.2313 0.05 

Abbott India Ltd 13.20 
 

0.5676 0.00 38.38 0.5003 0.00 

Cadila Healthcare Ltd 22.23 

 

0.6096 0.00 13.19 0.3659 0.01 

Source: Data Analysis 

-50,00%

0,00%

50,00%

100,00%
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Here ’β’ shows the regression results of selected pharmaceutical stocks returns with the return of the 

benchmarking Index NIFTY. It is evident from table 2 that the probability values of the test statistics fall 

below the critical value of 0.05 at the level of 5 percent. (p values < 0.05). it is this inferred that measured 

beta values are statistically significant and can therefore be used explicitly for further analysis. 

The market is set out to be having a beta of 1. The beta for a particular stock explains the extent of fluctuation 

in the price of the stock in correspondence to the market. Beta quantifies the return sensitivity of these stocks 

in accordance with the entire market returns. When a stock has beta more than 1, it is considered to be more 

volatile than the market as a whole. 

All the stocks considered for the study are having the β value less than 1 during both Pre-crisis and Crisis 

period, which means the stocks are less volatile than the market as a whole. Except the β value of the stock 

Aurobindo Pharma Ltd which is having the β value of 1.32 during the pre-crisis period which is higher than 

the market β value of 1, which indicates the stock Aurobindo Pharma ltd is more volatile than the market as 

a whole and posed a higher risk prior to the Covid 19 crisis period. However, the β value of the same stock 

was decreased to 0.91 during Covid 19 crisis period which is less than the market volatility as a whole.  

Table 3: Return trend and direction of movement 

Stock Prior to Crisis period Crisis period Movement 

 Stock 

return 

(%) 

Abnormal 

Return to 

Index (%) 

Stock 

return 

(%) 

Abnormal 

Return to 

Index (%) 

 

Sun Pharmaceutical 

Industries Ltd 

-16.40 -18.66 34.22 32.87 Contrarian 

Dr. Reddy’s Laboratories 14.47 12.64 38.37 37.38 Momentum 

Divis Laboratories Ltd 25.09 23.89 39.24 38.01 Momentum 

Cipla Ltd -15.51 
 

-17.82 57.39 56.49 Contrarian 

Aurobindo Pharma Ltd -17.98 -22.83 49.18 47.10 Contrarian 

Torrent Pharmaceutical Ltd 22.71 21.13 22.41 21.65 Momentum 

Biocon Ltd 24.13 22.12 28.58 27.39 
 

Momentum 

Lupin Ltd -13.91 -16.28 38.71 38.19 

 

Contrarian 

Abbott India Ltd 50.93 
 

48.84 6.19 5.06 Contrarian 

Cadila Healthcare Ltd 12.74 10.50 39.48 38.65 Momentum 

Source: Data Analysis 

The Pharmaceutical stocks that offered an abnormal gain over Nifty prior to the Covid 19 crisis period were 

considered as winner stocks while the stocks offering an abnormal loss over Nifty during the pre-crisis 

period were classified as loser stocks. From table 3, it is evident that the companies like Dr. Reddy’s 

Laboratories, Divis Laboratories Ltd, Torrent Pharmaceutical Ltd, Biocon Ltd, Abbott India Ltd and Cadila 
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Healthcare Ltd reported a six-month positive abnormal return over the market index and therefore these 

stocks can be categorized as winner stocks during the pre-crisis period.  

Whereas the other stocks like Sun Pharmaceutical Industries Ltd, Aurobindo Pharma Ltd, Cipla Ltd and 

Lupin Ltd reported a six-month negative abnormal return over the market index and therefore these stocks 

can be categorized as loser stocks during the pre-crisis period. 

The general expectation is that the previous pattern will also repeat itself in the future. If so, momentum 

strategies are deemed to be ideal. The winner stocks during the pre-crisis period such as Dr. Reddy’s 

Laboratories, Divis Laboratories Ltd, Torrent Pharmaceutical Ltd, Biocon Ltd, and Cadila Healthcare Ltd 

reported to have a positive abnormal return over the Nifty during the Covid 19 crisis period as well and the 

loser stocks during the pre-crisis period such as Sun Pharmaceutical Industries Ltd, Aurobindo Pharma Ltd, 

Cipla Ltd and Lupin Ltd showed a major return trend reversal and became a winner stocks by reporting a 

positive abnormal return over the market index. This signifies the contrarian strategy associated with these 

stocks. Hence, we can easily infer that the brand name and investor trust, interest and good supply chain 

management really saved the stock return of above firms. 

 But Abbott India which reported a highest positive abnormal return of 48.84% over the Nifty during the 

pre-crisis period failed to give the significant returns and it fell to positive abnormal return of 5.06% during 

the crisis period which is the lowest of all the stocks considered for study. In other words, investors 

considered investment in Abbott India as risky and redirected their investment to alternative stocks during 

the Covid 19 crisis period. 

Therefore, by observing the analysis done and the return trends of the selected top 10 pharmaceutical stocks 

we can infer that these stocks are moving against the benchmarking Index Nifty during the Covid 19 crisis 

period. And the effects of Covid 19 has positively affected the stocks of leading Pharmaceutical companies. 

Findings 

 The short-term return pattern of pharma stocks prior to the crisis of Covid 19 was not much 

promising. 

 During the pre-crisis period, stocks like Sun Pharmaceutical Industries Ltd, Cipla Ltd, Aurobindo 

Pharma Ltd, Lupin Ltd reported six-month negative returns whereas the other stocks considered for 

the study reported six-month positive returns. 

 The stocks reporting negative returns in the pre-crisis period reversed their position and entered into 

the Positive return pattern during the Covid 19 crisis period. 

 The stocks which reported a six-month negative return during the pre-crisis period were able to 

report the highest six-month positive returns during the Covid 19 crisis period. 

 Abbott India Ltd which reported the highest six-month positive return of 50.93% during the pre-

crisis period, was seen to be decreasing and reported the lowest six-month positive return of only 

6.19%. 

 All the stocks considered for the study are having a β value of less than 1 during both Pre-crisis and 

Crisis periods, imply that the stocks are less volatile than the market as a whole. 

 The β value of the stock Aurobindo Pharma Ltd had a β value of 1.32 during the pre-crisis period 

which was higher than the market β value of 1, which indicates that the stock  of Aurobindo Pharma 

ltd is more volatile than the market as a whole and posed a higher risk prior to the Covid 19 crisis 
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period. However, the β value of the same stock was decreased to 0.91 during Covid 19 crisis period 

which is less than the market volatility as a whole. 

 Dr. Reddy’s Laboratories, Divis Laboratories Ltd, Torrent Pharmaceutical Ltd, Biocon Ltd, Abbott 

India Ltd, and Cadila Healthcare Ltd reported a six-month positive abnormal return over the market 

index and therefore these stocks can be categorized as winner stocks during the pre-crisis period. 

 Stocks like Sun Pharmaceutical Industries Ltd, Aurobindo Pharma Ltd, Cipla Ltd, and Lupin Ltd 

reported a six-month negative abnormal return over the market index and therefore these stocks can 

be categorized as loser stocks during the pre-crisis period. 

 The winner stocks during the pre-crisis period reported having a positive abnormal return over the 

Nifty during the Covid 19 crisis period as well. 

 Loser stocks during the pre-crisis period showed a major return trend reversal and became winner 

stocks by reporting a positive abnormal return over the market index. This signifies the contrarian 

strategy associated with these stocks. 

 Abbott India which reported the highest positive abnormal return of 48.84% over the Nifty during 

the pre-crisis period failed to give significant returns and it fell to the positive abnormal return of 

5.06% during the crisis period which is the lowest of all the stocks considered for the study. 

 It was observed that the pharmaceutical stocks are moving against the benchmarking index Nifty 

during the Covid 19 crisis period. And the effects of Covid 19 have positively affected the stocks 

of leading Pharmaceutical companies. 

Conclusion 

This study signifies that the top 10 pharmaceutical stocks are moving against the general market trend and 

the benchmarking index Nifty during the Covid 19 crisis period. There is a general belief that demand for 

Pharmaceutical stocks should rise during a pandemic of certain diseases and the same has happened during 

Covid 19 pandemic scenario. The general hypothesis of this study is that the market will react positively to 

favorable news but the scenario here seems different and the investors targeted more on the pharmaceutical 

stocks during the crisis period which says that the hypothesis of this study stands rejected. Though the 

outbreak of Covid 19 hit its worst in China, the profit margin of the Indian Pharmaceutical industry pulled 

back, since Indian Pharmaceutical companies are heavily dependent on Chinese pharmaceutical ingredients, 

the lack of vital components needed for manufacturing has been caused by the breaking supply chain the 

effect of this was seen only for a short span of say 1 or 2 months on the stocks of Indian pharmaceutical 

companies which later went on to report the higher return trends by maintaining the trust and confidence of 

the investors. Also, the loser stocks before the crisis period has a major trend reversal and became winner 

stocks during the Covid 19 crisis period. In this context, we suggest backward integration and investment 

in R&D activities would help the Indian pharmaceutical companies to sustain themselves in the long run. 
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