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ABSTRACT 

 

This paper examines one of the biggest corporate bankruptcies in recent times. The collapse of 

Enron in early days of December 2001 sent shock waves across the whole business world 

particularly the United States of America. The main objective of this paper was to determine 

whether Enron’s fraud which resulted in its collapse in 2001 could have been detected earlier and 

whether the USD$61billion lost by investors (Kroger, 2004) could have possibly been saved. 

After employing fraud detection tools such as Altman’s Z – score, Beneish model as well as 

nonfinancial indicators; this paper concludes that all the combination of indexes strongly indicate 

that Enron’s fraud were apparent a lot earlier than 2001 when it was finally uncovered but too 

late to turn around the fortunes of Enron. The findings of this paper are therefore consistent with 

the findings of Nugent (2003), Denteh (2011), Obiri (2011), and Siskos, (2014). 

 

Keywords: Altman’s Z – Score, Bankruptcy, Beneish, Enron, Financial Distress, Financial 

Statements Fraud. 

  

mailto:issahchokosi@yahoo.com


International Journal of Advance Research, IJOAR .org                                                                                        
ISSN 2320-9127    2 

 

IJOAR© 2014 
http://www.ijoar.org 

 

INTRODUCTION  

Fraud in my opinion involves intentional misrepresentation and perhaps the use of deception in 

order to obtain unjustifiable or illicit financial advantage. Fraud may be perpetrated by one or 

more individuals among employees, management or third parties to a larger extent. Garner 

(2004) indicates that fraud is a broad legal concept that generally refers to an intentional act, 

committed to secure an unfair or unlawful gain. According to the Association of Certified Fraud 

Examiners (“ACFE,” 2010), fraud generally constitutes a violation of trust. A two year study of 

1,843 fraud cases between January 2008 and December 2009 by ACFE reports that on average, 

companies lose about 5% of their revenues through fraud, most of which comes in the area of 

occupational fraud
1
, with assets misappropriation scheme constituting the largest of the known 

vehicles of fraud. Asset misappropriation
2
 scheme alone represented about 90% of the 1,843 

fraud cases that were studied (ACFE, 2010). 

The implications are that all organizations are subject to fraud risks. National as well as global 

economies are therefore negatively affected by the risks of fraud significantly whether or not 

fraud is accidental act or an intentional one. On an annual basis, it is estimated that fraud costs 

the global economy some USD $ 2.9 trillion (ACFE, 2010; Obiri, 2011; Siskos, 2014). One of 

the most common determinants of fraud according to the (ACFE, 2010) is by complaints rather 

than by other methods. For instance, Wells (2001) indicated that in the famous ZZZZ Minkow’s 

fraud saga, there was no indication of fraud at all until a disgruntled carpet-cleaning customer – 

                                                           
1
This happens when people abuse their positions at work by intentionally misusing company resources for 

personal gain (Obiri, 2011).  

2
 Asset misappropriation occurs when an organization’s asset is used for purposes that do not benefit the 

organization (Obiri, 2011).  
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suspicious of Minkow’s business practices – contacted a Los Angeles Times investigative 

reporter and subsequently, the investigator’s report uncovered the massive fraud at Minkows. 

At the national economy level, ACFE (2008) as cited in (Obiri, 2011) - indicated that; financial 

statements
3
 fraud in particular, which is a component of occupational fraud, costs the USA, an 

annual amount of USD $527 billion. Although the true cost of fraud is inestimable according to 

(ACFE, 2010), financial fraud in particular is on the increase (Klapproth, 2011, P3); engineered 

partly by the global financial crisis
4
 in recent times (Kroll, 2010). Notably, fraud affects all 

organizations in different countries belonging to different industries, Kroll (2010) - Global Fraud 

report - as Cited in (Obiri, 2011) indicated that; the Financial Services Industry is the most 

impacted by fraud and on average, the cost of fraud to individual organizations in the industry is 

estimated to be some USD $ 15 million. Siskos (2014) indicates that large frauds are therefore 

the cause for many business collapses and the down falls of entire organizations, while 

publicized fraudulent behavior by key executives has negatively impacted the reputations, 

brands, and images of many organizations across the world. 

Despite the negative impacts of frauds, its detection potential could last for several years. 

Deloitte Forensic Center (2008) - as cited in (Siskos, 2014) -  reported that, the average 

discovery time for the manipulations with financial statements is 4.7 years and the longest lasting 

fraud was perpetrated over the span of 18 years. Povel, Singh and Winton (2003) reported that, 

during periods of financial stability; incentives to perpetrate fraud are much higher as all types of 

businesses are better able to attain financing legitimately. On the other hand, Povel et al (2003) 

                                                           
3
 A financial statement represents a formal record of the financial activities of an entity during an accounting period 

or a fiscal year.   

4
 A global economic crisis that began after a US housing market bubble burst in 2007. The result of the crisis was 

severe financial loss, the collapse of large banks and businesses, unemployment, and chaotic financial markets; to 

mention but a few (Terazi and Senel, 2011). 
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found that, during periods of financial instability -, investors are much more cautious and as a 

result this hinders the success of fraudsters. 

When frauds result in corporate collapses, this affects several stakeholders including; 

governments, shareholders, employers, employees, consultancy firms, management, and society 

as a whole. As fraud activities engulfed Enron Corporation in the late 1990s, and subsequently 

resulted in the biggest corporate bankruptcy in the late (2001), several top senior executives of 

the company were found to be guilty of this latent fraud, which drifted to the collapse of one of 

the then biggest five (5) audit firms
 
 in the world - Arthur Andersen

5
 (Denteh, 2011) .  

As a result of the negative repercussions of corporate failure on society, stakeholders such as 

industry regulators, assurance services providers, management of companies, internal auditors, to 

mention but a few must work together in order to considerably reduce occupational frauds if not 

eliminating it entirely. 

 

BRIEF HISTORY OF ENRON  

Although now defunct, Enron Corporation was a multinational energy company that was 

established in 1985 as a result of the merger of two major natural gas pipeline companies in the 

U.S.A., notably; Houston Natural Gas and InterNorth (please see Appendix A). After Enron’s 

establishment, it was engaged in the exploration of Natural gas and crude oil either directly or 

through a marketing subsidiary, with regard to its US operations (domestic). On the other hand, 

Enron had a similar operational activity internationally. According to Denteh (2011) Enron, 

                                                           
5
 Arthur Andersen LLP, was Enron’s external auditors (now defunct) at the time, it was one of the “Big Five” 

accounting firms among PricewaterhouseCoopers, Delloite and Touche, Ernst and Young and KPMG. 
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forward- integrated
6
 into development, production and marketing of the natural gas and crude 

oil. As part of Enron’s core business, (Denteh, 2011) indicated that Enron bought and sold 

wholesale electricity contracts, natural gas pipelines, waste water management, power plants, 

wherein it traded with both wholesale and retail customers worldwide. As a result of marketing 

and trading future
7
 prices for energy contracts, Enron made so much profit. The meaning of 

marketing and trading in future prices was that, Enron worked to guarantee agreed prices for the 

commodities (oil, gas and electricity) for delivery in the future (Denteh, 2011; Siskos, 2014). 

In order to grow, Enron engaged in diversification strategy by particularly shifting its attention 

from the regulated transportation of natural gas to unregulated energy trading markets 

(Azadinamin, 2012) as cited in Siskos (2014). According to filings with the U.S. Securities and 

Exchange commission (“SEC”) Edgar database, other business ventures into which Enron 

diversified included pulp and paper plants, broadband assets, and water plants. 

Enron was enjoying some phenomenal performances in terms of higher revenues and profits for 

both bad and good reasons and this resulted in most credit rating agencies, including S&P 

ranking Enron higher credit scores. For instance, according to the Taipei Times of April 2, 2002, 

just for the first nine (9) months of 2001, two months from Enron’s collapse date, Enron was 

noted to have declared a record USD $138.7 billion in revenues. Denteh (2011) reported that, 

this remarkable purported success resulted in the International Business Edition of the Times of 

India to have placed Enron at the sixth (6
th

) position on the Fortune Global 500 Companies. 

                                                           
6
 Forward integration refers to business initiative whereby a company uses products it manufactures (often raw 

commodities) to produce new and often improved or more advanced products (often finished goods) by adding 

value to the initial (raw) products (Denteh, 2011). 

7
 In an energy futures contract, one party agrees to deliver energy – oil, gas, electricity at a fixed price at a future 

date (Denteh, 2011). 
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Similarly, Goal Group News (2002) reported that Enron was also rated by Fortune as the most 

innovative large companies in the US in fortune’s most admired company survey. 

According to (Kroger, 2004; Obiri, 2011), Enron had thrived under president Reagan 

Administration’s deregulation
8
 where price controls were eliminated and free contracting was 

permitted for pipeline and gas businesses. Enron therefore, took advantage of that fact, thereby 

becoming “middleman” in transactions that occurred between the producers and consumers of 

gas increasing its sales revenues in the highest way possible. 

Surprisingly and perhaps shockingly as well, Enron’s sixteen (16) years corporate life (1985-

2001) suddenly crumbled and came to an end, leaving many employees about (20,000), inventors 

and the entire business world at a cross road. As to the repercussions of Enron’s collapse to these 

stakeholders anyone could imagine. From losing jobs and life-time savings, to pension funds 

(employees), losing an estimated USD$ 61 billion (investors), and to the larger society, the 

repercussions are as a matter of fact unimaginable and unquantifiable. Each time corporations 

collapses all stakeholders loses including loss of taxable revenue to governments. 

Several stakeholders including researchers, financial analyst to mention but a few have cited 

various reasons responsible for the Enron’s collapse. Kroger (2004) argues that Enron’s decision 

to diversify in a rather aggressive way, was a contributory factor to Enron’s collapse because, 

Enron’s main business experience, he noted, was in natural gas and that although it was critical 

to Enron to use that experience for it diversified business activities unfortunately Enron simply 

and rather did not. 

 

 

 

                                                           
8
 Deregulation is when there are no government controls regarding business activities that have economic impacts. 
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THE FRAUD AT ENRON - SOME INSIGT  

Perhaps, top senior executives at Enron should have realized that it is much better to fail with 

honor than succeed by fraud; because success by fraud may after all not sustainable in the 

foreseeable future. As typified in the case of Enron, the company overall objective was to sustain 

shareholders value and to do this; (Reinstein and Weirich 2002; Kroger, 2004; and Obiri, 2011) 

reported that Enron had to “hide” all its borrowings, which it desperately needed to function. 

This was largely the case because; according to Kroger (2004), Enron was seriously engaged in 

the energy futures
7
 - a derivative market, in which only creditworthy

9
 and reputable companies 

are successful. As a matter of reality, Enron was making a lot less money in the energy futures 

than it was spending; for instance, from 1997 to 2001 - when Enron declared bankruptcy-, Enron 

was earning a lot less than it was spending (Appendix B). 

As illustrated in the Appendix B, Enron spent USD $ .106 billion more on operating activities 

than it made in the 1997 financial year, then USD $ .937 billion in 1998. For 1999, the amount 

spent was USD$ .335 billion, and astronomically the figure somehow escalated to USD$ 3.8 

billion in 2000. What this meant was that, Enron was not creditworthy and was not supposed to 

be trading in the energy futures but to paint the picture to the investing public that all was well 

when as a matter of fact all was not well resulted in the over spending. As a result, Enron had 

been borrowing heavily using inter alia; prepay
9
 transactions which involved basically trading 

with itself; using bank finance (Kroger, 2004; Smith, 2011; Obiri, 2011). In order for Enron to 

maintain its credit ratings, Enron excluded its partnerships with Chewco and Joint Energy 

Development Investment (JEDI) from its consolidated financial statements. This allowed Enron 

to keep a total of USD $ 600 million debt associated with these partnerships off its balance sheet 

(Bansal and Kandola, 2003; Siskos, 2014). 

According to Smith (2011) as cited in Siskos (2014), Enron adopted yet another tip to hide real 

debt on its balance sheets, as it offered, futures transaction equivalent to the debt amount and 

later bought them back within a year paying a small percentage in interest. 

                                                           
9
A commodity prepay is a derivative transaction in which a company may receive advance payment for a product 

that is delivered at a future agreed date (Smith, 2011). Enron transacted with banks and their Special Purpose 

Entities (SPEs) – set up specifically for the transaction – to “hide” the fact that the transaction was debt financing 

(Smith, 2011).  
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Furthermore, Reinstein and Weirich (2002) reported that Enron used tax havens to “hide” 

financing affiliations with Special Purpose Entities
10

 (SPEs) and gave out company shares freely 

to executives, recording the transactions as equity. Siskos (2014) indicated that the final 

opportunity for Enron to overcome this difficult situation was the potential deal with Dynegy, a 

much smaller competitor energy company, which could have resulted in one of the biggest 

energy trading companies in the world at the time. However, according to Azadinamin (2012), 

the merger talks collapsed and as a result major credit rating agencies lowered Enron’s credit 

status, triggering an immediate need for repayments of the huge accumulated but hidden debts. 

A careful study of Enron’s financial statements for the five (5) years (1997-2001) period under 

review as filed with SEC Edger database suggest that; management of Enron were involved 

deliberately in structuring series of transactions and exploitation of loopholes, in the US 

Generally Accepted Accounting Principles (GAAP) -, creative accounting, thinking about the 

presentation of what Enron wanted to present rather than the needs of the users of Enron’s 

financial statements. In my opinion, two hotspots existed; manipulation of profits, and 

manipulation of liabilities. 

While the fraud at Enron sent shock waves across the corporate world, it was not a surprise and 

that disaster for some of the top executives of Enron, as Denteh (2011) reported that executives 

at Enron profited significantly, by disposing off most of their shares in advance of the collapse. 

This practice was subsequently proven in court as an insider trading
11

, as the relevant top 

officials were alleged to have known of what was about to happen to Enron before selling off 

their shareholdings (Denteh, 2011; Obiri, 2011; Siskos 2014). Conversely, the fraud at Enron 

could not be detected or prevented (somehow strange though) by the relevant people, institutions 

and authorities, until it caused the biggest harm to employees, who lost not only their life-time 

savings, but also their jobs; shareholders, who lost about $61 billion of US Dollars of their 

investments; and the general public, who witnessed a shock and loss of confidence in investment 

to some significant extent (Denteh, 2011). 

                                                           
10

 A special purpose entity is a company that is created by a parent company, usually to carry out specific, limited 

purpose, search as the securitization of a set of assets (Obiri, 2011). 

11
 Insider trading refers to the trading of a company’s stock or other securities such as bonds and shares by 

individuals and companies with potential access to information which is not yet available in the public domain 

(Denteh, 2011). This sort of practice is regarded as a criminal offence that is frowned upon by many countries 

around the world. 
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CORPORATE SOCIAL RESPONSIBILITY ISSUES AT ENRON 

Arthur Andersen LLP (big five audit firm at the time) allowed itself to be unduly influenced by 

the management of Enron Corporation. Arthur Andersen was supposed to be independent party 

and held a position of trust to examine and express an independent opinion on the truth and 

fairness of Enron’s financial statements; by so doing the investments and assets of shareholders 

would have been protected albeit inter alia; Arthur Andersen being a profit making entity itself.  

The question was why did Arthur Andersen allowed itself to be used the way it did, some 

suggested answers; 

1) Arthur Andersen LLP served as Enron’s sole auditors throughout the energy giants sixteen 

(16) years of operation before the bankruptcy (Denteh, 2011). The length of period suggested 

that Arthur Andersen’s familiarity with Enron posed a significant threat as far as the audit 

work was concerned but the auditors failed to manage this properly. Arthur Andersen 

appeared to have become too sympathetic to Enron because of the familiarity. 

2) In 2000, it was reported that Arthur Andersen earned a whopping USD $ 25 million and 

USD$27 million for audit work and non- audit fees respectively from Enron (Denteh, 2011). 

This undoubtedly posed a self-interest threat to the audit of Enron. For fear of losing such 

attractive audit client, Arthur Andersen was likely to compromise its position with Enron’s 

management on questionable and complex accounting issues. Again, some element of 

intimidation threat was likely to have come from Enron’s management - , this meant that 

Arthur Andersen could not have acted objectively but unfortunately it did not resigned too. 

3) Arthur Andersen also conducted internal audits and other consulting services for Enron, 

while serving as the external auditors (Denteh, 2011). This posed a self-review threat 

because; what it meant was that the internal audit work performed by Arthur Andersen within 

a year, was again auditing its own work at the yearend as an external auditor. 

4) The auditor’s lead partner, David Duncan, was noted to have instructed the shredding of a 

huge chunk of Enron’s documents upon the announcement of SEC’s investigation into 

Enron’s operations and transactions in 2000 (Denteh, 2011). Clearly, this was unacceptable, 

unethical and indeed irresponsible; no wonder Arthur Andersen practicing certificate as an 

assurance service provider was withdrawn by industry regulators and Arthur Andersen 

together collapsed with Enron as well. 
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5) It was a surprise which unexpectedly left 20,000 employees in a deeply compromised safety 

of their pension funds (petrache, 2009). 

Generally, the actions of Enron and Arthur Andersen were unquestionably irresponsible as the 

accounting practices that they applied within the company, undoubtedly misled shareholders, 

analysts and creditors (Bansal & Kandola, 2003; Siskos, 2014). According to Baker (2007) as 

cited in Siskos (2014), Enron was rather building a number of oil-fired plants (not natural gas) 

around the world; that was one of Enron’s dirty secrets. However, with that kind of Corporate 

Social Responsibility (CSR) hypocrisy is very common within profit motivated companies, 

Enron tried to develop a CSR driver profile, publishing a social and environmental reports, 

which looked at the moves it was taking with regard to its environmental impact, its employee 

relations, its anti-corruption and bribery policies, and its community relations programs. 

Arthur Andersen should have resigned in the midst of all these ethical issues but it never did 

until Enron collapsed -, and impacted somehow negatively on the accountancy profession as a 

whole. 

 

DISCUSSION OF THE FACTS AND ISSUES 

FINANCIAL STATEMENTS 

Financial statements represent a formal record of the financial activities of an entity during an 

accounting period or a fiscal year. The financial statements are made up of the following;  

a) Statement of Financial position
12 

as at the year end 

b) Income statement
13

 or statement of comprehensive income for the year ended 

c) Statement of cash flow
14

 for the year ended 

d) Statement of changes in Equity
15

 for the year end 

                                                           
12

 Statement of financial position represents the financial position of a company in terms of its assets, liabilities, 

and owners’ equity at a particular date usually the end of the accounting period. 

13
Income statement determines the profits or losses that are made in an accounting period usually twelve (12) 

months.  

14
 Statement of cash flow shows the effect of a company’s commercial transaction on its cash balance. 

Alternatively, statement of cash flow represents the inflows and outflows of cash and its impacts on the cash 

balance at the year end. 

15
 Statement of changes in equity represents movements in the equity accounts during the year. 
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The purpose of the financial statement is that it communicates to users the financial strength, 

performance and liquidity position of the entity at a particular period (quarterly, half yearly or 

annually). The objective of financial statements are to provide information about the financial 

position, performance and changes in financial position of an enterprise that is useful to a wide 

range of users in making economic decisions (IASB Framework). The financial statements are 

perfectly correlated to each other, representing a realistic picture of the company’s performances, 

position and the overall health of the business. If this is not apparent in the financial statements, 

then this might provide an indication of possible financial fraud (Siskos, 2014). 

 

THE FRAUD AT ENRON: HOW SOON COULD IT HAVE BEEN DETECTED AND 

POSSIBLY PREVENTED? 

 

 This paper attempt to determine how soon the fraud at Enron could have been detected and 

possible prevented and controlled by using quantitative guidelines provided by professor Altman 

(1968), Professor Beneish (1997; 1999) of Indiana State University, USA, and non-financial 

measures. 

ALTMAN’S 2-SCORE 

The Altman Z – score model was developed by Altman (1968) to measure the corporate health of 

entities. The Altman’s Z-Score model is given by the formula; 

 

Z= 1.2X1 + 1.4X2 +3.3X3 + 0.6X4 +1.0X5 

Where: 

X1 = Working capital / Total Assets 

X2 = Retained earnings / Total Assets 

X3= Earnings before Interest and tax (EBIT) / Total Assets 

X 4= Market value of Equity / Book value of debt 

X 5= Sales / Total Assets 

Z = the oval score 

Cut-off points: 

Z score less than 1.81 suggest a firm is in danger and possibly heading towards failure. Z-score 

of 3 or above suggest a firm is financially viable; and firms with Z - scores between 1.81 and 

2.99 called grey area or zone of ignorance need further investigation (Altman, 1968). The Z 
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score uses two important net indicators, such as Net Sales and Working Capital, which clearly 

shows the financial position of a firm in terms of its robustness and solvency (Pustylnick, 2009; 

Siskos, 2014). 

In order to be able to apply the Z-score formula to Enron, the financial statements of Enron as 

filed with the U.S. SEC Edgar database is extracted and shown in table 1 below; 

TABLE 1: ENRON’S FINANCIAL FIGURES (IN HUNDRED BILLION U.S. DOLLARS) 

AS EXTRACTED FROM THE U.S. SEC EDGAR DATABASE 

 

CATEGORY  1996 1997 1998 1999 2000 2001 

Current Assets 0.33 0.28 0.24 0.20 0.39 0.27 

Current liabilities 0.32 0.29 0.26 0.22 0.34 0.30 

Working Capital 0.01 -0.01 0.02 -0.02 0.02 -0.03 

Other Assets  0.032 0.054 0.095 0.075 0.081 0.085 

Total assets 2.5 2.7 3.0 2.6 3.0 3.4 

Retained Earnings 0.57 0.69 0.84  0.93 1.30 1.67 

EBIT 0.20 0.91 0.11 0.63 1.69 0.67 

Equity at Market 1.26 1.28 1.28 1.13 1.38 1.64 

Total Debt 1.19 1.44 1.73 1.48 1.62 1.77 

Sales 0.73 0.82 0.81 0.84 1.49 1.65 

Costs of Sales 0.52 0.63 0.69 0.82 0.79 0.98 

Account Receivable 0.28 0.23 0.19 0.15 0.34 0.19 

Cash 0.007 0.009 0.006 0.024 0.0020 0.0025 

Current Tax payable 0.051 0.041 0.004 (0.001) 0.236 0.232 

Depreciation and amortization  0.251 0.271 0.314 0.329 0.359 0.392 

Gross Margin in $ 0.21 0.19 0.11 0.02 0.69 0.67 
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The next step is to use the figures of Enron as extracted from U.S. SEC Edgar database above 

(table 1) to calculate the Z- Scores for each of the five years (1997-2001) as illustrated in table 2 

below; 

As a reminder, the Altman’s Discriminant Function Algorithm, is given by the formulae: 

 

Z= (1.2*X1) + (1.4*X2) + (3.3*X3) + (0.6*X4) + (1.0*X5) 

 

Table 2: Altman’s Z –Score for corporate bankruptcy Prediction 

 

 1997 1998 1999 2000 2001 

X1=Working Capital/Total Assets -0.01/2.7 

 

=-0.003 

-0.02/3 

 

=-0.009 

-0.02/2.6 

 

=-0.007 

0.02/3 

 

=0.006 

-0.03/3/4 

 

=-0.008 

X2= Retained Earnings/Total 

Assets 

0.69/2.7 

 

=0.255 

0.84/3 

 

=0.28 

0.93/2.6 

 

=0.357 

1.3/3 

 

=0.433 

1.6/3.4 

 

=0.47 

X 3=EBIT/Total Assets  0.91/2.7 

 

=0.337 

0.11/3 

 

0.036 

0.63/2.6 

 

=0.24 

0.69/3 

 

=0.23 

1.67/3.4 

 

=0.197 

X4=Market Value of Equity/Book 

Value of Total Debt 

1.28/1.44 

 

=0.888 

1.28/1.73 

 

=0.739 

1.13/1.48 

 

=0.763 

1.38/1.62 

 

=0.851 

1.64/1.77 

 

=0.926 

X 5= Net Sales/Total Assets 0.82/2.7 

 

=0.303 

0.81/3 

 

=0.27 

0.84/2.6 

 

=0.323 

1.49/3 

 

=0.496 

1.65/3.4 

 

=0.485 

Z= overall Index of Corporate 

Health  

 

 

Z= (1.2*X1) + 

(1.4*X2)+(3.3*X3)+(0.6*X4) + 

(1.0*X5) 
 

1.2(-0.003) 

+1.4(0.255) 

+3.3(0.337) 

+0.6(0.888) 

+1.0(0.303) 

= 

-0.0036+0.357 

+1.1122+0.5328 

+0.303 

 

 

 

 

=2.3014 

1.2(-0.009) 

+1.4(0.28) 

+3.3(0.036) 

+0.6(0.739) 

+1.00(0.27) 

= 

-0.0108+0.392 

 

+0.1188+0.4434 

+0.27 

 

 

 

=1.2134 

1.2(-0.007) 

+1.4(0.357) 

+3.3(0.242) 

+0.6(0.763) 

+1.0(0.323) 

= 

-0.0084+0.4998 

+0.7986+0.4578 

0.323 

 

 

 

 

=2.0708 

1.2(0.006) 

+1.4(0.357) 

+3.3(0.242) 

+0.6(0.851) 

+1.0(0.496) 

= 

0.0072 + 

0.6062 

+0.759+0.5106 

+0.496 

 

 

 

=2.379 

1.2(-0.008) 

+ 1.4 (0.47) 

+3.3(0.197) 

+0.6(0.926) 

+1.0(0.485) 

= 

0.0096+0.658 

+0.6501 

+0.5556+0.48

5 

 

 

 

=2.3391 

 

From the computations in table 2 above it is pretty much clear that in 1998 the Z - score was well 

below the 1.81 (1.2134). Subsequently there were some marginal increases in 1999 (2.0708) and 
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2000 (2.379). Despite this, the Z-scores of Enron for each of the years are still lower than the 

desired Z-score for the grey area. 

 

MESSOD BENEISH 

Professor Messod D. Beneish of Indiana State University quantitatively formulated selected 

financial statements ratios used for the likely but not absolute identifiers of financial statements 

fraud in organizations. The work of Beneish is considered by many as a powerful adjunct of 

Altman Discriminant Modified Z – score formula, rather than as an independent evaluation tool 

which could stand alone. The added value of Beneish work in particular, is that it examines other 

indicators of financial health, such as time in receivables, sales margins, asset quality indicators 

among others (Pustylnick, 2009; Siskos, 2014). The main objective of Beneish was to uncover 

fraud in the financial statements just like the Altman’s Z – score. The indicators are detailed in 

table 3 below; 

 

 

Table 3: Fraud Statement index by Professor Messod Benish  

 

S/No

.  
Measurement  Formula Non 

manipulatio

n mean 

Manipulation 

mean 

Difference  Percentag

e (%) 

Interpretation of 

the index  

1.  Gross Margin Index  

 

Sales t-1-Cost of Sales t-1 

              Sales t-1                gross  

                                       = Margin 

Sales t- Cost Sales t          index 

            Sales t 
 

 

 

1.010 

 

1.190 

 

0.180 

 

16 

Risk that 

management may 

create artificial 

profit or decrease 

loss may occur 

when the index 

shows decrease  

2.  Days sales in receivable index  

 

Accounts receivable t 

              Sales t                  day’s sales in  

                                   =  receivables index            

accounts receivable  t-1 

           Sales t      

 

 

 

1.030 

 

 

 

1.460 

 

 

 

0.430 

 

 

 

42 

 

The ratio measures 

the extent to 

which receivables 

are in balance or 

out of balance vis-

à-vis revenues. A 

significant 
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increase in the 

ratio could make 

the receivable to 

become  
questionable or 

phony 

 

Note however that a 

material increase 

could also mean a 

more liberalized 

credit policy  

  
3.  Asset Quality index  

 

1 -Current assets t + Net fixed assets t 

                   Total assets t                        asset 

                                                             =quality 

1-Current assets t-1+ Net Fixed Assets t-1 index  

                       Total assets t-1         

 

 

 

 

 

1.040 

 

 

1.250 

 

 

0.210 

 

 

21 

 

An increase may 

give rise to 

possibility of 

management 

capitalizing some 

costs wrongfully 

4.  Sales growth index  

 

Sales t                            sales 

                         =          growth 

Sales t-1                          Index  

 

1.130 

 

1.610 

 

0.480 

 

42 

This is used to 

determine whether 

the company is 

adding fake sales. 

An increase may 

indicate sales 

included are not 

legitimate. Note 

that it may not 

necessarily be so 

however 
5.  Total accruals to total assets  

 
Change in working capital- change in cash- change 

Incurrent tax payable-depreciation and amortization  

 

Total Assets  

 

 

0.018 

 

 

0.031 

 

 

0.013 

 

 

 

72 

If accruals are 

increasing 

whereas  cash is 

decreasing, it may 

indicate that 

management may 

be financing its 

losses internally  

Source: (Wells, 2001; Nugent, 2003; Denteh, 2011; Obiri, 2011; Siskos, 2014) 

 

The indexes in the above table 3; by Professor Messod D. Beneish would be used as a guide to 

determine whether fraud at Enron could have been detected sooner than it was finally detected. 

The process to apply would be a computation of a series of ratios between consecutive years 

(1997 - 2001) using Enron’s financial statements as filed with the U.S. Securities and Exchange 

Commission Edgar database. According to Denteh (2011) Professor Messod Beneish’s Fraud 

Statement index, as given in table 3 above, provides some indicative figures, ratios or indexes 
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which could suggest whether there has been a manipulation of the financial figures reported by 

an entity.  Computations of similar indexes have been made for Enron (using the 10-k report 

filing by Enron with the U.S. SEC Edgar database) and shown in table 4 below; from which 

appropriate judgment would be made as to the extent of fraud that might have occurred, and 

when, possibly they might have occurred.  

Table 4: calculation of indexes and ratios using Enron’s financial figures, as filed at the 

U.S. SEC Edgar database  

 

 1997 1998 1999 2000 2001 

 1997 v 1996 1998 v 1997 1999 v 1998 2000 v 1999 2001v 2000 

 

 

 

Accounts receivable t 

              Sales t                day’s sales in  

                                 = receivables index                  

accounts receivable  t-1 

           Sales t-1    

 

 

0.23/0.84 

0.28/0.73 

 

=0.28/0.383 

 

 

=0.731 

0.19/0.81 

0.23/0.82 

 

= 0.234/0.28 

 

 

=0.835 

0.19/0.81 

0.23/0.28 

 

= 0.178/0.234 

 

 

=0.760 

0.34/1.49 

0.15/0.84 

 

=0.228/0.234 

 

 

=1.280 

0.19/1.65 

0.34/1.49 

 

=0.115/0.228 

 

 

=0.500 

 

 

Sales t-1-Cost of Sales t-1 

              Sales t-1                gross  

                                       = Margin 

Sales t- Cost Sales t          index 

            Sales t 
 

 

   

0.73-0.52 

0.73 

0.82-0.63 

0.82 

 

 

=0.237/0.231  

 

0.02/0.0 

 

=1.24 

0.82-0.63 

0.82 

0.81-0.69 

0.81 

 

 

=0.231/0.148 

 

 

 

=1.56 

0.81-0.69 

0.81 

0.84-0.69 

0.81 

 

 

=0.148/0.023 

 

 

 

=6.43 

 

0.84-0.82 

0.84 

1.49-0.79 

1.49 

 

=0. 023/0.469 

 

 

 

= 0.049 

 

1.49-0.79 

1.49 

1.65-0.98 

1.65 

 

=0.469/0.406 

 

 

 

=1.15 

Asset Quality index  
 

1 -Current assets t + Net fixed assets t 

                   Total assets t                      asset 

                                                         =quality 

1-Current assets t-1+ Net Fixed Assets index  

                       Total assets t-1         

 

 

 

OR 

Assets Quality Index = 

 

Other Assets 18 

Total Assets  

0.054/2.7 

0.032/2.5 

 

= 0.02/0.01 

 

 

 

 

 

 

=2.0 

0.095/3 

0.054/2.7 

 

=0.031/0.02 

 

 

 

 

 

 

=1.55 

0.075/2.6 

0.095/3  

` 

0.028/031 

 

 

 

 

 

 

=0.903 

0.08/3 

0.075/2.6 

=0.027/0.028 

 

 

 

 

 

 

 

=0.964 

0.085/3.4 

0.081/3\ 

=0.025/0.027 

 

 

 

 

 

 

 

= 0.925 
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Sales t                            sales 

                         =          growth 

Sales t-1                          Index  

0.82/0.73 

 

 

= 1.120 

0.81/0.82 

 

 

= 0.980 

0.84/0.81 

 

 

=1.030 

0.49/0.84 

 

 

=0.580 

0.65/0.49 

 

 

=1.320 

Total  accruals to total assets  

 
Change in working capital- change in cash- 

change In current tax payable-depreciation and 

amortization  

 

Total Assets 

((-0.01)-(0.01)- 

(0.009-0.007)- 

(0.041)-(0.051)- 

0.271)).2.7 

 

=((-0.02)-

(0.002)- 

(-0.01)-

(0.271))/2.7 

 

=((0.018)-(-

0.01)-

(0.271))/2.7 

 

=(0.028-

0.271)/2.7 

 

 

 

 

 

= - 0.09 

((-0.02)-(-

0.01)- 

(0.006-0.009)- 

(0.004-0.041) 

0.314))/3 

 

=((-0.01)-(-

003)-(-0.037-

0.314))/3 

 

=((-0.007)-

(0.037)-

0.314))/3 

 

=(0.0314)/3 

 

 

 

 

 

 

=  - 0.094 

((-0.02)-(0.02)- 

(0.024-0.006)-

(-0.001)-

(0.004)-

0.329))/2.6 

 

=(0.04)-

(0.018)- 

(0.005)- 

0.329))/2.6 

 

=((0.022)-(-

0.005) 

-0.329))/2.6 

 

=(0.027-0.329)/ 

2.6 

 

 

 

 

=  - 0.116 

((0.02)-().02)- 

(0.002-0.024) 

(0.236)-

(0.001)- 

0.359))/3 

 

=((0.04)-       

(-0.022)- 

(0.235)-)-

(0.359))/3 

 

((0.062)-

(0.235)-

(0.359))/3 

 

= -(0.173-

0.359)/3 

 

 

 

 

=  - 0.178  

((-0.03-0.02)- 

(0.0025.0.00

20) 

(0.232-

0.236)- 

0.392))/3.4 

 

=((-0.05)-

(0.0005) 

-(-0.004)-

0392))/3.4 

 

=((-0.0505)-

?(-0.004)-

0.392)/3.4 

 

=(-0.0465-

0.392)/3.4 

 

 

 

=0.1289 

 

Note: t = current year Income Statement and Statement of Financial Position figures. 

t-1 = current year Income Statement and Statement of Financial Position figures minus 1 or 

immediately past year from current year  

  

 

NON – FINANCIAL INDICATORS 

 

The difference between financial and non – financial performance is significantly greater for 

firms that perpetrated fraud than for their non- fraud competitors (Brazel et al., 2009). Indeed, 

recent researchers indicate that non – financial and other qualitative factors can serve as a good 

measure that can be effectively used in the examination of the possibility of fraud. Litan (2002) 

and Siskos (2014) both reported that there were a range of issues that if Enron’s management had 

given particular attention, the company’s failure would not have happened. These includes 

measures of consumer or worker satisfaction, product or service quality, successful research and 
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innovation, education and experience of the workforce and management, and a variety of other 

non – financial indicators. Similarly and summarily, Denteh (2011) reported in his study that the 

following non – financial indicators had contributed massively to the demise of Enron in 2001.  

These are; 

a) Complex Business and Accounting Practices 

b) Improper Revenue Recognition 

c) Press Releases and Insider Trading 

d) Bad Corporate Governance Issues; such as, excessive executive compensation, employee 

performance, and bad corporate culture. Enron executives were rewarded through stock 

options and this was astronomically large, unreasonable, and perhaps unsustainable as noted 

by (Berkowitz, 2006; Denteh, 2011). 

e) Institutional Failures; including ineffective board of directors, the external auditors (Arthur 

Andersen failed), and the US SEC also failed for allowing the mark – to – market 

accounting method to be used by Enron was a clear issue of major concern. 

 

ANALYSIS OF THE FACTS AND ISSUES 

ALTMAN’S Z – SCORE FINDINGS 

Altman’s Z-score model for predicting corporate bankruptcy as calculated and shown above in 

table 2, and as extracted and shown in table 5 below, points to the likelihood and the possibility 

of Enron going bankrupt within two years from 1998. The analysis of Altman’s Z – score in table 

5 below suggest that the worst score for Enron occurred in 1998, with a Z – score of 1.2134, 

which is much lower and which is well below the lower end of the grey area for bankruptcy 

score of 1.8 as given by (Altman, 1968). 
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Table 5: Altman’s Z – score for Enron Corporation 

 1997 1998 1999 2000 2001 

Z - score 2.3014 1.2134 2.0708 2.379 2.3391 

 

Clearly, in 1997, the Z – score of 2.3014 is an indication that Enron is not a going concern 

because the score is well below the safety margin of (3 and above). In fact, this should have 

prompted the auditors of Enron (Arthur Andersen, now defunct), to call for investigations into 

the cash flows audit and the examination of revenue recognition practices as well as sources of 

funding, which for some reasons known to the auditors only they did not. 

The worst Z – score in 1998 goes to support the fact that, the fraud at Enron in 1997 had already 

taken place and possibly was so great it could easily have resulted in the collapse of Enron in the 

next few years after 1997 financial year. From the 1998 accounting period, the Z – score 

although increased  marginally between 1999 and 2001, it still remained at the grey area (1.81 – 

2.99), which is well below the healthy zone (3 and above). 

 

 

 

MESSOD BENEISH FINDINGS 

In fact, three (3) out of the five (5) Beneish’s fraud detection guidelines pointed to issues of 

possible fraud and financial statements manipulation occurring within Enron as indicated in table 

6 below; 
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Table 6:  BENEISH MODEL COMPARISON AGAINST ENRON 1997 

Indicator Beneish Manipulation Mean Enron’s Score in 1997 

Asset Quality Index 1.250 2.000 

Gross Margin Index 1.190 1.240 

Total Accrual to Total Asset 0.031 0.090 

 

In 1997, using the fraud detection guidelines provided by Beneish research recorded figures that 

pointed towards manipulation or fraud which was not investigated and audited. 

DAYS SALES IN RECEIVABLES 

This sales index measures whether receivables and revenues are in or out of balance in two 

consecutive reporting periods. A material increase in the index could indicate a company’s 

receivables are phony (Beneish, 1999; Wells, 2001). Although a material increase in the index 

could also mean a more liberalized credit policy. Wells (2001) and Siskos (2014) reported that, 

Beneish determined that companies that had not manipulated sales had a mean index of 1.031; 

companies that manipulated sales had a mean index of 1.465, a 42% increase. Applying this to 

Enron suggest that Enron was not manipulating its sales and receivables for that matter were not 

phony. This could possibly suggest a more liberalized trade policy. As to whether that was 

indeed the case it was not investigated by either Enron’s management or its auditors (Arthur 

Andersen, now defunct). 

GROSS MARGIN INDEX 

If an entity’s gross margins on sales shrink from one period to the next, the risk is higher that 

management will engage in fraud to create artificial profits or decrease losses (Wells, 2001). In 

Beneish study, the mean for non - manipulators was 1.014; for manipulators 1.193, an increase 

of 18%. However, in the Enron case, the gross margin as shown in table 6 is in excess of the 
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manipulators mean as provided by Beneish. More specifically, in 1997, Enron recorded a gross 

margin of 1.240 compared with 1.190 for manipulators. This index or ratio is higher than normal 

suggesting that Enron was engaged in earnings manipulations. Strangely, however, Enron’s 

management as well as their auditors did not do anything to investigate and possibly prevent the 

corporation from its eventual collapse in 2001 to the detriment of employees (who lost their jobs 

and pension funds), shareholders (who lost some estimated USD$61 billion), auditors (whose 

practicing certificates were revoked and subsequently collapsed with Enron while the partners 

were fined and imprisoned), Enron’s management (some of whom were fined and imprisoned), 

and the rest of the world stunned as a result. 

ASSET QUALITY INDEX 

The asset quality index or ratio measures the proportion of total assets for which future benefits 

may be less certain. Wells (2001) reported that for the purpose of evaluating earnings 

manipulation, an increase in the asset quality index may indicate a company’s propensity to 

capitalize costs. In Beneish study, non – manipulators had a mean of 1.039; manipulators 1.254, 

an increase of 21%. Enron’s asset quality index was 2.000 in 1997, a 92.5% increase over the 

mean for non – manipulators and 37.5% for manipulators. This index clearly could have actually 

signaled auditors of Enron (Arthur Andersen, now defunct) to financial irregularities. The 

auditors as well as Enron’s management deliberately or ignorantly ignored these signals and 

alerts and consequently that contributed significantly in the demise of Enron on December 2, 

2001. Sadly though, this unfortunate collapse resulted in about 20,000 employees’ losing their 

jobs, investors losing about USD$61 billion, and executives imprisoned as indicated earlier 

above. As a matter of fact, if all stakeholders were responsible at Enron, the demise of Enron 

clearly was preventable, detectable and possibly controllable as early as 1997. 
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SALES GROWTH INDEX 

This index is used to determine whether the company is adding fake sales. An increase in the 

ratio may indicate sales included are not legitimate. This may not necessarily be the case unless 

investigations prove it to be true. The mean for non – manipulators is 1.134; for manipulators 

1.607, a 42% increase. This is a tool that assists auditors to be able to tell whether a company is 

adding fake sales. In the case of Enron, the highest figure was in 1997 which is 1.120 much 

lower compared to manipulative mean of 1.607 and non – manipulators of 1.134 as shown in 

table 6 above. Like the days sales receivables, the sales growth index as well did not give an 

indication as to whether or not Enron had faked sales revenue. 

TOTAL ACCRUAL TO TOTAL ASSETS 

This index or ratio means that if accruals are increasing whereas cash is decreasing, it may 

indicate that management of the entity may be financing its losses internally. In Beneish study, 

the mean ratio of non – manipulators was (0.018), compared with manipulators (0.031), a 72 % 

increase. In the Enron’s case, 1997 index was (0.090) which is much higher compared with the 

manipulation mean of (0.031); an increase of 66 % and non – manipulation mean of (0.018); an 

increase of 80%. It was pretty much obvious that Enron’s management was manipulating 

earnings through its discretionary authority over accrual policy. This ratio further grew at a very 

fast rate through to peak (0.1290) in 2001, further supporting strongly that indeed Enron was 

manipulating earnings in its financial statements. 

NON – FINANCIAL MEASURES FINDINGS 

If auditors or other interested parties can identify nonfinancial measures that are correlated with 

financial measures, inconsistent patterns between the nonfinancial and financial measures can be 

used to detect firms with high fraud risk (Brazel, Jones, Zimbelman, 2009). At Enron, there was 

lack of consistency between astronomical increases in sales revenue without a corresponding 



International Journal of Advance Research, IJOAR .org                                                                                        
ISSN 2320-9127    23 

 

IJOAR© 2014 
http://www.ijoar.org 

increase in operational activities. For instance, Enron’s sales revenue increased rather 

astronomically by more than 750%, rising from USD$13.3 billion in 1996 to USD$100.8 billion 

in 2000, and subsequently to USD$138.7 in 2001. Operational changes however, did not follow 

the same pattern. The auditors of Enron must have known something was amiss with Enron’s 

financial statements since there was a discrepancy between the company’s financial and non- 

financial performance. Unfortunately, the auditors never saw this discrepancy as a red flag (may 

be knowingly or unknowingly). 
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CONCLUSIONS 

Consequently, it is pretty much clear that a big five (5) auditing firm (Arthur Andersen, at the 

time it was in charge of Enron’s audit, now defunct); had it employed forensic auditing 

techniques would have reasonably uncovered the inconsistencies at Enron as early as 1997. 

Somehow bizarrely this was not the case. All the tools used in this study indicate that the 

difficulties at Enron were apparent a lot earlier than 2001 when it eventually unraveled. This 

paper employed Altman Z- score, Beneish model as well as non-financial indicators to examine 

the financial statements of Enron as filed with SEC Edgar database. 

The outcome of the Altman’s Z – score in 1998 indicated that Enron was not a going concern as 

the score was well below the distress zone (2.3014) in 1997 fiscal year. The 1998 Z – score of 

(1.2134) indicated that Enron was actually bankrupted. Between 1999 and 2001 Enron’s Z – 

scores remained at the grey area. There was no question that Enron was indeed not healthy 

financially but the auditors continued to issue Enron unqualified auditors reports for all these 

years under review. On the other hand, the outcome of Beneish model produced incredible 

inferences indicating that aggressively Enron was manipulating earnings. For instance, three (3) 

indexes out of the five (5) Beneish model namely; asset quality, gross margin index, and total 

accruals to total assets all raised red flags about the possibility of financial statements fraud but 

somehow bizarrely though no one manage to detect fraud; not even the independent external 

auditors, it is therefore not surprising that industry regulators withdrew the practicing certificates 

of Arthur Andersen and it went down (collapsed) with Enron. Finally, the non-financial 

indicators found that the astronomical increased in sales revenue was not matched with changes 

in operational activities in Enron. 
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RECOMMENDATIONS 

In the world of ever increasing and intense competition, where business leaders are likely to use 

fair or foul means to earn the best possible rewards, predicting possible fraudulent activities on 

the basis of financial statements analysis is rather going to be a difficult call. Nonetheless, there 

are recognized tools that professional auditing firms could use in order to spot red flags and 

possible detection of frauds. Siskos (2014) reports that the history of Enron has shown that the 

lessons learned were not enough to prevent towards scandals such as Lehman, WorldCom and 

Madoff. Importantly, audit firm regulators must make the auditing firms to be jointly responsible 

for the detection of fraud together with company’s management. Current auditing standards such 

as International Standards on Auditing (ISA) 240: Consideration of fraud in the audit of financial 

statements only requires the auditor to consider fraud in the course of their audit work but the 

auditors are not responsible for fraud detection instead is the responsibility of management. 

Finally, this paper recommends that Universities, Polytechnics, and other institutions of higher 

learning across the world must place more emphasis on incorporating fraud detection modules in 

their respective courses. 
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APPENDIX A: Leadership and basic information about Enron Corporation 

  

Company Name Enron Corporation 

  

Status  Bankrupt in 2001 

  

Industry Formerly energy, but diversified into several other industries 

  

Founded  Omaha, Nebraska, Formerly public institution 

  

Headquarters Houston, Texas, United States 

  

Year of foundation 1985 

  

Process of formation  Merger of Houston Natural Gas and Intermonth 

  

Key People  Kenneth Lay, founder, Former Chairman and CEO 

  

 JEFFREY Skilling, Former President, CEO and COO 

  

 ANDREW Fas tow, Former CFO 

  

 Rebecca Mark –Jusbasche, Former VC, Chairman and CEO of 

Enron International 

  

 Stephen F. Cooper, Interim CEO, CRO 

  

 John J. Ray III, Chairman 

  

Oversight Board of Directors, Audit Committee 

  

External Auditors  Arthur Anderson LLP, Defunct 

  

External Auditors Arthur Anderson LLP, Defunct 

  

Revenue  101 billion US Dollars (in2000) 

  

Source  Http://www.enron.com  

 

Source: Denteh (2011) 

 

 

 

http://www.enron.com/
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Net Cash Flow  

From Operating  

Activities  

APPENDIX B– Enron Quarterly and Annual Figures   

Enron  

 2000  

    

In Millions  Quarter   Quarter   Quarter   Quarter   Quarter      

 Net Income Minus Net Cash  

   

 1  2  3  4  Year  

Flow from Operating Activities  

Net Income  338  289  292  60  979  -3,800  

Cumulative Net  

Income  338  627  919  979  

    
   

       
           

Net Cash Flow  

From Operating  

Activities  -457  

 4,779     

              
               1999      

   Quarter   Quarter   Quarter   Quarter   Quarter      

Net Income  122  222  290  259  893  -335  

Cumulative Net  

Income  122  344  634  893  

    
   

Net Cash Flow  

From Operating  

Activities  

 1,228     
         

   

    
                  
                  
               1998      

   Quarter   Quarter   Quarter   Quarter   Quarter      

Net Income  214  145  168  176  703  -937  

Cumulative Net  

Income  214  359  527  703  

    
   

 1,640     

                
               1997      
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Net Income   Quarter      

 105  -106  Net Cash Flow  

From Operating  

Activities  

Cumulative Net  

Income  


