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Abstract 
This paper analyzes the current financial crisis 2008-09 theoretically 
and attempts to propose cybernetic framework based on viable system 
model (VSM) principles to design more efficient financial system in 
global interdependent environment so as to avoid future financial 
system crisis. After a comprehensive literature review, Stafford Beer's 
VSM approach has been applied to develop a five step design for 
proactive diagnosis of systemic risks and to ensure the confidence of all 
the stakeholders in a highly sensitive and interdependent global 
financial market. There is a considerable scope for further research on 
this conceptual framework in creating viable financial system for 
professional finance experts and the business world in general to 
moderate the financial echoes and ethos of all the stakeholders and 
regulating agencies for sound financial system. The sound financial 
system brings sustained prosperity through strong economies with 
exogenous impact on the budding economies. This paper observes the 
need to oversee the full spectrum of current global financial crisis so as 
to offer a comprehensive VSM based framework to avoid future 
financial system crisis. 
 

Keywords:  Cybernetics; Viable System Model; Financial System; Global Financial 
Crisis 

 
I. Introduction 
 Financial system crisis 2008-09 in the advanced economies has exposed some 
glitches in the world financial system. One of the important deficiencies in global 
financial system is the lack of control over innovative financial derivative products 
developed through financial engineering. This control on innovative products in the 
overall financial system can be dealt through cybernetic principles, which claim that there 
are underlying laws which control the overall working of the system automatically; the 
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way nervous system maintains control over its actions to maintain a body within ever-
changing environment. Cossin (2009) states that financial engineering spread through 
innovative financial products for homeowners after accepting complex subprime loans 
and then pushing these high risk loans from the bankers to investors via securitization and 
its evaluation through investment banks and rating agencies. Cebon (2009) perceives that 
this meltdown was not caused by any particular component or operator failure. Rather it 
was caused by number of small components failures that interacted in unpredicted ways. 
Rather this research argues that it was not due to number of small components failures 
but actually no control system existed in the overall financial system with capabilities to 
look after the innovative complex financial products and their aftermath for the whole 
financial system, if economy slows down in the future, subprime loan borrowers loose 
their jobs and default, or artificially bubbled up real estate price comes back to their 
normal level. Policymakers could not recognize the repercussions of subprime loans, 
underwriters and hedge funds. In collaboration with real estate and subprime loan bubble 
it made the whole financial system more complex and fragile. If a system has high 
interactive complexity, then by definition it is hard to predict the impact of a particular 
action on other blocks in the system. If the system is tightly intermingled, effect of an 
action rapidly flows throughout. The system with high interactive complexity and tight 
coupling are prone to systems accidents (Cebon, 2009). 
 
 Financial engineers had enough incentives to innovate profitable but risky 
products to improve their job performance but no part of the system existed to control 
those risky products to reduce the vulnerability of the whole financial system. To cover 
this weakness of the financial system, this study proposes the system-4 (intelligence and 
research & development) of VSM with enough capabilities to control highly engineered 
financial products and check their side effects and after effects on the highly sensitive, 
interdependent and complex financial system of the world. 
 
II. Literature Review 
 American mortgage crisis which actually triggered the whole system shock was 
based on subprime lending to those who have poor credit rating. Subprime mortgage 
loans were granted to those who score lesser than 620 FICO (Fair Isaac Corporation) 
points with poor credit history, high debt levels, late payments, low income and 
inconsistent employment history (Haro and Sullivan, 2009).  Usually these loans were 
offered at high interest rates considering it compensation for high risk eventually 
reducing the mortgage repayment capabilities of already overburdened borrowers thus 
increasing the chances of default. Lehman Brothers collapse and bailout plan for 
American Insurance Group whose subsidiary United Guarantee Corporation provided 
mortgage insurance for many subprime loans and forced to pay for default borrowers 
found it in difficulties. On the top of that when economy slowed down decreasing job 
opportunities and bankers increased lending standards, house prices fell back and 
financial crisis appeared. Credit losses of the big banks reached to maximum limits and 
were a reason to stop further lending as a result industrial activity slows down thus 
decreasing the potential of industry to pay interest to bankers. 
 
 Table-1 below shows the credit losses as reported by the banks in their financial 
reports before relating them to complex subprime mortgages in USA in the financial year 
2007-08. This shows even before the subprime mortgage crisis was started there were 
enough indications for financial system failure due to risk management issues. That could 
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have been covered in the banking industry through adopting sophisticated risk 
management tools of Basel II in text and spirit. 
 
Table 1 Credit Losses Reported by Major Banks in USA 2007-08 

Sr.No. Name of the Bank US$. (Billions) 
1 Citigroup 60.80 
2 Wachovia 52.70 
3 Merrill Lynch 52.20 
4 Washington Mutual 45.60 
5 Bank of America 21.20 

(Source: Financial Times, Oct. 2008) 
 
 Once again these huge credit losses resulting in shutting down credit access to 
many solid individual and business borrowers were already depressing economy overall. 
In a situation when banks were already facing pressure of big credit losses, repackaging 
subprime mortgage into tradable securities was a radical change that created 
fundamentally different relationships between the mortgages and the rest of the financial 
system. Because mortgage issuers had much less interest in the loans they had made 
because issuers were rid of the loans after selling. It was harder for the purchaser to 
assess the risk associated with a set of securitized mortgages (Cebon, 2009). As a result 
mortgage issuers have least concern about the recovery and default of borrowers as whole 
the default risk was shifted to bond purchasers, who already swapped credit default risk 
and it become harder for system to recognize where the actual risk is located. 
 
 An important thing was the grey area for Federal Bank and Securities and 
Exchange Commission (SEC). Because when these ultra risky activities were going on by 
the investment banks it was thought that it is out of the preview of Federal Bank while 
the SEC did not find any reason to interfere (Sen, 2008). In this way, it can be argued that 
the functions and duties of all elements of the system must be clearly demarcated i.e. 
Policy, Intelligence, Control, Audit and Risk Management etc. 
 
III. The Viable System Model 
 The VSM is a powerful descriptive and diagnostic tool to promote organizational 
viability designed by Stafford Beer who spends many years researching the necessary and 
sufficient conditions for a complex system to be viable. According to Beer, a system is 
viable if it is able to respond to environmental changes although these may not have been 
predicted when the system was initially designed (Beer 1979, Assimakopoulos and 
Dimitriou 2006). 
 
 Below mentioned VSM (Figure-1) shows five management functions; system-1, 
system-2, system-3, system-4 and system-5. These five management functions are carried 
out by all organizations and systems (Beer, 1979).  
 
 System 1 in a viable system contains several primary activities. Each System 1 
primary activity is itself a viable system due to the recursive nature of systems as 
described above. These are concerned with performing a function that implements at least 
part of the key activity of the organization. 
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Figure 1   Viable System Model 

                                      
    Source:   Beer (1979) 
 
 System 2 represents the information channels and allows the primary activities in 
System 1 to communicate between each other segment and also prompts System 3 to 
monitor and co-ordinate the activities within System 1. 
 
 System 3 represents the structures and controls that are put into place to establish 
the rules, resources, rights and responsibilities of System 1 and to provide an interface 
with Systems 4/5. It receives red alerts (algedonic signals), if any variations from 
standard or ground rules occur in operation departments in System-1. 
 
 System 4 the elements of System 4 are responsible for looking outwards to the 
environment to monitor how the organization needs to adapt to remain viable.  
System 5 is responsible for policy decisions within the organization as a whole to balance 
demands from different parts of the organization and steer the organization as a whole. 
 
IV. Applying Vsm Based Framework to Global Financial Crisis 
 Here system-1 must be able to match with demand of their local environment as 
well as it needs to meet the requirements of internal audit, external audit, risk 
management, ground rules designed by the system-2 and system-5. Regarding the 
development of innovative financial products, it also meets the requirements laid down 
by the system-3 and system-4, so that any proposed risky product may not be able to 
effect/disturb the whole financial system. Each operational unit (Banks, investment 
companies, mortgage houses, financial brokerage houses and stock market) has operation 
system as well as meta-system part (audit, risk management, control, intelligence and 
policy) connected to it and maintains relations with external environment.  
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Figure 2 VSM based financial system framework (developed by the authors) 

 
 
 System-2 provides communication channel among banks, investment companies, 
mortgage houses and stock exchange. It flows information to enhance coordination and 
harmony among all of them. 
 
 System-3 must have capabilities of risk management, forecasting and to control 
the complex operations dealing with risky and innovative financial products. It also flows 
data and information from and to all operational units to support them in day to day 
operations. It receives red alerts (algedonic signals), if any variations from standard or 
ground rules occur in operation departments. Its duty is to confirm whether requirements 
of Basel II in regard to risk management are being observed by all operation units, 
considering these are mandatory for all of them. It must have top qualified personnel in 
finance and audit to observe supervision and control on whole operations. It also interacts 
with relevant part of environment like benchmarking, quality or industry standards and 
international comparative analysis. 
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 System-4 is responsible to plan for future and adopts changing environment in 
accordance with the ground rules designed by system-5. It is its duty to manage loans in 
accordance with forecasting of overall world economy and check all complex financial 
products, i.e. subprime mortgage and its securitization to confirm that these risky 
products should not be able to destroy whole system. It is responsible to interact with 
global environment in which it operates and assures that all operational units adopt those 
changes well in time. 
 
 System-5 represents central bank, ministry of finance and Securities and Exchange 
Commission to establish ground rules, policies, and ethos and oversees the whole system 
and intervenes well in time when policy is violated as it happened in case of highly 
complex subprime mortgage and securities of risky financial products. 
 
Table 2   VSM Based Whole System Design to Global Financial Crisis 

System S.No. Functions
System-1 
Operations 

1.1 Judicious allocation of resources for the modern economy. 

 1.2 Disseminating information on set of complex and closely 
interconnected financial institutions, markets, instruments, 
services, practices, and transactions. 

 1.3 Channeling and garnering of saving to the corporate sector 
and allocation of investment funds among financial 
intermediaries. 

 1.4 Resilient, well regulated financial systems are essential for 
economic and financial stability in a world of increased 
capital flows. 

 1.5 Stimulating increased competition, greater consolidation, 
increased diversification and enhanced dynamism in the 
financial players and markets. 

 1.6 The factors that play more dominant role in shaping the 
future complexion of the financial  sector are 1) 
Macroeconomic performance and priorities 2)Deregulation 
and market forces 3) product innovation 4) Globalization 
5)Technological advancements  

 1.7 Recording, storing, organizing, and analyzing financial 
data. Creating accounting reports based upon that data 

 1.8 Establishing budgets, including capital budgets and 
operating budgets. Developing cash flow and trend 
analyses 

 1.9 Working out what-if scenarios and various future financial 
forecasts. Easy access to data of all the financial 
institutions and regulators 

System-2 
Coordination 

2.1 Efficient and proactive coordination among all the 
stakeholders 

 2.2 Provide ways of clearing and settlement to facilitate 
financial system 
 



Muhammad Abdul Majid Makki, Suleman Aziz Lodhi, Muhammad Javaid Iqbal  119 

 2.3 Provide a mechanism for pooling and sharing of financial 
resources  

 2.4 Facilitate ways for transfer of financial resources through 
efficient and precision financial system 

 2.5 Create coordination to assess risks jointly as a holistic 
financial system 

 2.6 Provision of transparent and fair price system of financial 
products 

 2.7 Regulator role be supportive in creating strong financial 
infrastructure 

 2.8 Develop coordination to share economic forecasts, 
sensitive market information, transactions and customer 
history. 

 2.9 Strengthen cross-border and cross-functional regulation. 

System-3 
Control 

3.1 Sustainability-oriented standards should be incorporated 
into all financial institutions, including the granting of 
licenses, and the extension of credit exposure in all sector 
of economy. 

 3.2 Banking regulators should mandate the inclusion of 
environmental and social issues into risk assessment 
processes for bank financing activities. 

 3.3 Capital adequacy ratios as given in Basel be followed to 
mitigate all type of risks. 

 3.4 Green KYC” guidelines should be developed, which would 
require banks to conduct environmental and social due 
diligence for both commercial depositors and borrowers, 

 3.5 Banks should be completely transparent about their risk 
assessment processes, decision-making procedures, 
clients, and transactions 

 3.6 Eliminate the shadow banking system 

 3.7 Banking systems be merit oriented and no undue influence 
towards the disposition of financial services 

 3.8 External auditor be advised to check different risks before 
issuing going concern certificate 

 3.9 Only legitimate hedging instruments should be allowed, 
and they should be standardized and traded in regulated 
exchanges. 

 3.10 Violation of professional ethics be punished through 
professional associations and regulators. 

System-4 
Intelligence 

4.1 Well conceptualized, well grounded and well integrated 
overall financial system policy framework.   
 

 4.2 Creating political commitment and cooperative stance of 
concerned regulators for healthy and conducive 
environment for financial intermediaries. 
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 4.3 Financial institutions realize their corporate social 
responsibility for managing credit diversification and 
exposures for supervising their health and systemic risk. 

 4.4 Focus on the integrity and transparency of financial 
markets. 

 4.5 Ensure more capital and less leverage, address the pro-
cyclicality issue and avoid regulatory subsidies to the cost 
of capital. 
 

 4.6 Promote electronic banking which should lay the 
foundation for country wide connectivity of financial 
institutions. 

 4.7 Limit the risks associated with innovative and complex 
financial products to keep off their adverse affects. 

 4.8 Facilitating reliable and secure payment between different 
parties. 

 4.9  Intelligence/R&D section be vigilant to check systemic risk. 

System-5 
Policy 

5.1 
 

Enhancing sound regulation by ensuring strong oversight 
of credit rating agencies; prudent risk management; and 
oversight or regulation of all financial markets, products, 
and participants as appropriate to their circumstances.  

 5.2 Boosting international cooperation by making national laws 
and regulations more consistent and encouraging 
regulators to enhance their coordination and cooperation 
across all segments of financial markets 

 5.3 Ensure that firms maintain adequate capital, and set out 
strengthened capital requirements for banks’ structured 
credit and securitization activities 

 5.4 Promoting integrity in financial markets by preventing 
market manipulation and fraud, helping avoid conflicts of 
interest, and protecting against use of the financial system 
to support terrorism, drug trafficking, or other illegal 
activities. 
 

 5.5 Bolstering international cooperation by making national 
laws and regulations more consistent and encouraging for 
cooperation across all segments of financial markets.  

 5.6 Reforming international financial institutions (IFIs) by 
modernizing their governance and membership so that 
emerging market economies and developing countries 
have greater voice and representation, by working together 
to better identify vulnerabilities and anticipate stresses, and 
by acting swiftly to play a key role in crisis response.  

 5.7 Expand the Financial Stability Forum to include a broader 
membership of emerging economies 

 5.8 Maintaining creditors’ confidence rather than going to the 
last resort of full fledged nationalization or bailout plan 
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 5.9 Design ethical ground rules to financial engineering and 
assess the risk involved. 

 5.10 Establishing insurance companies to provide cover against 
systemic risk.  

 5.11 Promote balanced and sustainable economic development 
in order to narrow development imbalances and reduce 
poverty among the counterpart countries. 

 
V.  Conclusion 
 Financial institutions always need to innovate and reinvent themselves in 
accordance with the ever changing environment. Everyone thinks that innovation is a 
great thing. But it cannot be considered valuable if it causes system accidents. But as far 
as the highly sensitive financial system is concerned, it needs a strong and intelligent 
regulatory regime that could aggressively manage systemic risk in the shape of system-4 
as given by Stafford Beer's model of VSM. Although this VSM based framework is an 
initial effort in designing viable financial system. Thus we should do a consistent struggle 
to establish this framework stronger that could be applied to real world financial system 
and identify specific questions or defects coming from managers in practice.  
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