Making a Case for Investing in Pandemic Preparedness*
Paper presented at the World Conference on Disaster Management

June 15-18, 2008, Toronto, Canada

Dr. Amin Mawani

MA, LL.M, PhD, CMA, FCMA, CFP

Schulich School of Business

York University
4700 Keele Street

Toronto, Ontario

Canada  M3J 1P3

amawani@schulich.yorku.ca
Making a Case for Investing in Pandemic Preparedness

Abstract
This study identifies some of the specific costs such as employee absenteeism that a corporation may incur in the event of an influenza pandemic, and ways of mitigating them with appropriate planning, personal protective equipment, and stockpiles of antiviral medications.  Pandemic illnesses are major events that are likely to cause significant business disruption and therefore require careful consideration similar to the investments made in the array of fire prevention and fire fighting measures, including building codes, sprinkler systems, fire exits and fire fighting equipment.  The costs of pandemic preparedness and the benefits in the form of revenues and profits not foregone are quantified or estimated for a single corporation.  These costs and benefits are then analyzed and evaluated at a firm-specific level using metrics that corporations generally use to signal or report their financial performance to their stakeholders.  These capital budgeting metrics include cost-benefit analysis, net present value, internal rate of return, and payback, all of which are used by corporations to justify investments in projects ranging from purchase of new machinery, to expansion into new markets, to investments made by a firm in employees, processes and equipment to ensure product quality so that no harm comes to customers who use the product.  All the metrics applied to a specific case indicate that investments in pandemic preparedness can be economically and financially viable, with benefits in the form of contributions to the corporation’s bottom-line and shareholder value.  Quantifying the costs and benefits for the example in the study demonstrates that planning for a pandemic and justifying the investment for it need not be as overwhelming.  Lack of recent experience with a pandemic may contribute to the significant perceived uncertainty in estimating or quantifying the costs and benefits.  However, such uncertainty should increase, and not decrease, the resolve to plan.  Planning, after all, is not necessary under perfect certainty, while most essential under extreme uncertainty.  Pandemic preparedness can be evaluated and justified using the standard performance metrics used by corporations to justify all its other investments, even if not all factors are easily quantifiable.  After all, corporations make many investments where not all costs and benefits are easily quantifiable.    

Introduction and Overview
Most epidemiologists no longer question whether an influenza pandemic will occur, but only when.  Most public health agencies recognize it as a real threat.  The cumulative probability of a pandemic over time is expected to be in the range of 3-10 percent for 2008, 14-41 percent by 2012, and 26-65 percent by 2017.
  Given our inter-connected world with global supply chains, the pandemic could be “a large-scale outbreak of  highly infectious illness”
 that could result in corporations experiencing severe absenteeism of 30-40 percent among its employees as a result of illness, family care responsibilities and fear of contracting the virus in a workplace perceived to be unsafe.  Since employees constitute a large component of revenue and profit drivers, prolonged absenteeism would have a significant adverse impact on corporate revenues and profits.  The recent Canadian experience with SARS (Severe Acute Respiratory Syndrome) resulted in 15,000 people becoming quarantined, 375 becoming ill with SARS or probable SARS, and 44 dying from the illness.
  Its macroeconomic impact was a staggering $2 billion loss to the economy (or 3 percentage points of GDP that quarter).  A pandemic influenza would be significantly worse than a SARS-type epidemic in both health and economic outcomes.  A 2006 Canadian Manufacturers & Exporters Continuity Planning Guide suggests that a pandemic could result in 58,000 deaths in Canada – a 1300-fold increase over the number of SARS-related deaths in Canada.
  Similar to the 1918 pandemic, the H5N1 virus “appears to manifest the highest fatality rates in the 15-40 age range”
 – overlapping with employees in their prime.          


An event that is not that improbable (3-10 percent probability of occurring in 2008) and has severe economic impact would generally lead business entities to plan and take steps to mitigate the adverse impacts on their organizations.  Investing in pandemic preparedness is analogous to the purchase of insurance against an event such as fire.  Both involve an investment or cash outflow in the current year for certain, and both protect the insured against adverse economic impact if the insured event (fire or pandemic) were to occur.   What is puzzling is why corporations tend to insure themselves against a fire but not a pandemic, even though the probability of a pandemic (3-10 percent) is much higher than the probability of a fire (less than 1 percent).  While purchasing fire insurance involves transferring the risk to a third party (the insurer), companies also self-insure by investing considerable amounts to mitigate potential environmental or product liability that may or may not occur.  Investing in pandemic preparedness can therefore be viewed as a similar investment in insurance or self-insurance.  Furthermore, the adverse economic impact of a pandemic can be material in cash flow or economic terms due to employee absenteeism.  Experience from strike-related productivity loss has shown the significant financial cost to a corporation of severe absenteeism during a strike.     

Most studies documenting the economic impact of a pandemic have been at a macro level, and this report summarizes the findings of such studies.  At the Gross Domestic Product (GDP) level, BMO Nesbitt Burns estimates that a mild pandemic would shrink the Canadian GDP by two percentage points, while a severe pandemic would shrink the GDP by up to six percentage points.  Zooming the lens at the macroeconomics of antiviral stockpiling, research studies show that “treating” everyone with influenza symptoms with antiviral medication makes economic sense (i.e., it is cost-beneficial), and that stockpiling is a good use of public funds.  


However, the findings from macroeconomic studies may not necessarily apply to individual corporations or business entities.  The economic impact on a single micro-organization can be better or worse than the impact on the macro-economy, just like an individual family’s susceptibility to a virus can be better or worse than the macro region’s susceptibility.  For example, macro-economic studies assessing the impact on GDP include the economic burden on the health care system that is not borne by the employer corporation.  On the other hand, what may be tolerable adverse impact to a large diversified region or country may be a catastrophic loss to a small undiversified business.  For example, a recent Harvard Business School conference on pandemic planning cited an example of a mid-sized life insurance company whose market capitalization was forecast to fall by almost 15% (or a $208 million loss for a $1.4 billion company) in the event of an influenza pandemic.
  

Based on an extensive search of the literature, this study appears to be the first one to assess the micro-economic impact of a pandemic using metrics that corporations use to report or signal their economic or financial performance in the normal course of business.  The study assesses the impact of employee absenteeism on sales and profits foregone
 and compares them to the expected costs of a single corporation preparing for a pandemic.  The pandemic preparedness costs include planning and communicating, as well as stockpiling of personal protective equipment and antiviral medications.  In other words, stockpiling antiviral medication and protective supplies today will enable firms to safeguard their labour supply during a pandemic.  The benefits in the form of foregone sales and profits are estimated conservatively based on the economic impact experienced during the much less severe SARS epidemic in 2003.  Other potential benefits of pandemic preparedness include lower costs due to stable suppliers and logistics, accelerated cash inflows due to lower absenteeism, reduced cash flow and income volatility, greater flexibility to implement competitive strategies, and greater intangibles such as reputation as a stable “pandemic-prepared” supplier
 and responsible employer.  The expected costs and benefits of pandemic planning at a firm-specific level are then evaluated using several metrics: (i) economic cost-benefit analysis, (2) net present value, (iii) internal rate of return, and (iv) payback.  The analysis shows that pandemic planning at a corporate level can be financially or economically justified using any of the metrics, since all metrics assess the pandemic planning exercise as being financially viable, and therefore adding to corporate bottom line and shareholder value.                


Having economically justified the imperative for corporations to prepare for a pandemic, the study identifies several reasons why corporations may not be ready to invest in pandemic preparedness.  The study concludes by highlighting that planning for a pandemic and justifying the investment for it need not be as overwhelming.  Lack of recent experience with a pandemic may contribute to the significant perceived uncertainty in estimating or quantifying the costs and benefits.  However, such uncertainty should increase, and not decrease, the resolve to plan.  Planning, after all, is most essential under uncertainty, and least useful under complete certainty.  Pandemic preparedness can be evaluated and justified using the standard performance metrics used by corporations to justify all its other investments, even if not all factors are quantifiable.    

Background
Influenza is a respiratory infection caused by an RNA virus and transmitted by direct contact with secretions, large droplets, and aerosols.  Individuals can transmit the virus to others via coughing, sneezing, physical contact, or by handling contaminated objects.
  A normal seasonal influenza can affect as much as 10 percent of the population in any given year according to U.S. studies.
  Canadian estimates suggest the seasonal flu results in almost 8,000 deaths annually from flu and its associated complications.
  Influenza is a seasonal disease manifesting in the winter months in temperate zones, and in a less pronounced manner, in wet and rainy seasons in tropical zones.


A pandemic influenza is different from the normal seasonal influenza in its strain, intensity and duration.  “Pandemic influenza refers to a situation in which a new and highly pathogenic viral subtype, one to which no one (or few) in the human population has immunological resistance and which is easily transmissible between humans, establishes a foothold in the human population, at which point it rapidly spreads worldwide.”
  Pandemic is derived from the Greek pan demos, meaning all people.  


Approximately 383 cases of H5N1 have been reported worldwide,
 although some epidemiologists believe this number may be understated due to poor testing.
 A pandemic influenza is far more contagious and harder to contain than the SARS virus.  Influenza has a much shorter incubation period, and with onset of infectiousness occurring before the onset of symptoms.  The influenza virus transmits in 36 hours, making it almost impossible to control human-to-human transmission.        

Most epidemiologists no longer question whether an influenza pandemic will occur, but only when.  The BMO study quotes Canadian public health consultant Dr. Susan Tamblyn commenting that “the pandemic clock is ticking; we just don’t know what time it is.”
  While Dowdle (2006) shows that the timing of past pandemics may not necessarily predict the timing of future pandemic, most public health agencies recognize it as a real threat.  The Public Health Agency of Canada suggests that we are overdue for one
, while the World Health Organization’s (WHO) Pandemic Scale is currently at Phase 3 indicating “none or very limited human-to-human transmission.”
  This pandemic scale ranges from 1 (“low risk of human cases”) to 6 (“efficient and sustained human-to-human transmission”), with very rapid progression from stages 4 to 6.  WHO also recommends that all countries undertake urgent action to prepare themselves for a pandemic, describing the pandemic threat as ‘immediate’ and “very real.”
 

Most experts estimate that it would take at least 4-6 months to manufacture a vaccine once the virus starts spreading and its strain is determined.  Vaccines become ineffective if the virus mutates, and a pandemic is considered to have occurred if the virus mutates into a form easily transmissible among humans.  Even if a vaccine could be discovered soon after a pandemic outbreak, the manufacturing would take time and supply would not readily meet the demand during a pandemic.  Pending availability of effective vaccines, antiviral drugs may be the only pharmaceutical intervention available.  

Antiviral drugs include M2 inhibitors (amantadine and rimantadine) and neuraminidase inhibitors (oseltamivir and zanamivir). The neuraminidase inhibitors have demonstrated that they are effective against H5N1 in vitro, and are currently recommended by the WHO as the antiviral class of choice for treating and preventing human avian influenza cases.  They can reduce the severity and duration of symptoms, as well as prevent clinical influenza as post-exposure and seasonal prophylaxis (Tsang et al., 2005, p. 533).  The U.S Department of Health & Human Services offers the following description of the difference between vaccines and antiviral drugs:    


“Vaccines are usually given as a preventive measure. Currently available viral vaccines are usually made from either killed virus or weakened versions of the live virus or pieces of the virus that stimulate an immune response to the virus. When immunized, the body is then poised to fight or prevent infection more effectively.

Antivirals are drugs that may be given to help prevent viral infections or to treat 
people who have been infected by a virus. When given to treat people who have been infected, antiviral medications may help limit the impact of some symptoms and reduce the potential for serious complications, especially for people who are in high risk groups.”
       

Because individuals infected with influenza are contagious before the onset of symptoms, controlling the spread is difficult. Health Canada estimates that 4.5to 10.6 million Canadians would become ill, and between 34,000 to 138,000 would require hospitalization.
  Hospitals would be forced to deal with increased volume of patients just when their own medical staff absenteeism will be an issue.  Mt. Sinai Hospital in Toronto anticipates having to “deal with 30 percent more patients with 30 percent less staff.”
  Osterholm (2007) argues that “it would take only a mild pandemic to overwhelm the United States’ health-care system.”    
Global Business Supply Chains
Companies are increasingly relying on global sourcing (Trent and Monczka, 2002; Minner, 2003), which increases the potential for disruptions (Radjou, 2002) due to higher levels of agility and lower inventory levels.  Mitroff and Alpaslan (2003) report that less than 25 percent of the Fortune 500 firms are prepared to handle supply-chain disruptions.  Zsidisin (2003) suggests that supply-chain risk measures are often based on senior management’s perceptions, many of which may not be updated regularly due to being far away from the day-to-day decisions.


A multilateral trading nation like Canada would have difficulty in socially and economically isolating itself.  The significant outbreak of SARS in Toronto showed in part how interconnected we are to the rest of the world, and especially to Asian countries from where Canadian businesses are increasingly outsourcing their inventories and supplies.  Global supply chains add to the international traffic of goods and people.  These supply chains are increasingly having fewer degrees of freedom as businesses demand just-in-time inventory, often more than once a day.  Osterholm asserts that an “increasing number of U.S. hospitals now receive three rounds of deliveries of drugs and supplies a day to meet their needs.”  He concludes that “with such long and thin supply chains, a pandemic that closed borders, caused work attrition, and suspended travel or the transport of commercial goods would seriously disrupt the delivery of everyday essentials.”  These tight supply chains have allowed businesses in the developing world to become more lean and efficient, but also make businesses vulnerable in the event of a supply disruption.  


A supply chain is as good as its weakest link.  One can imagine an automobile manufacturer having to stall its entire assembly line of expensive cars just because one supplier is unable to provide in a timely manner a car door handle that is needed to complete the assembling of the car.  A batch of 500 cars could be stalled awaiting 500 car door handles.  The auto- manufacturing firm may not be able to sell, transfer or perhaps even move the almost-completed cars to a parking lot for storage if they are not 100 percent complete, even if they are almost 99 percent complete.  A supply chain problem can be costly in terms of lost sales (and profits), opportunity cost of capital tied up in financing inventory and supplies that have been delivered, and the opportunity cost of labour tied up awaiting the missing supply, or at the least in the suboptimal use of labour.  


Suppliers can impose not only direct costs on local businesses, but also impact their reputations among local customers.  For example, Mattel – a toy company – recently suffered significant damage to their reputation after its suppliers in China were found to use toxic paint in toys manufactured for Mattel.  It is critical that corporations re-examine the reliability and reputations of upstream suppliers as well as downstream customers in all sectors.   


The interconnectedness of the modern business world has been remarkably illustrated in the recent sub-prime mortgage crisis originating in the U.S.  Financial institutions providing the mortgage funds had earlier distributed the risks to conduits, and perhaps ignored the credit-worthiness of the downstream borrowers.  When the sub-prime mortgage pandemic
 broke (triggered by falling real estate prices and poor underwriting), the risks of securities held as investments or unsold inventory with whole or partially recourse ended up back on the banks’ balance sheets.  In pursuing portfolio diversification, US banks sold part of their mortgage portfolio to foreign banks, thereby transmitting their misjudgment.  Foreign banks looking for higher yield and portfolio diversification were infected with this misjudgment.  The consequences were disastrous for foreign as well as U.S. banks.  For example, Swiss-based UBS had to write off $19 billion in losses and layoff 15,500 employees.  This stark example of how a problem in the U.S. housing market infected banks all over the world reminds us of how interconnected businesses are all over the globe.

Blackhurst et al. (2005) review the literature on the costs of disruptions in supply chains, stating that “many companies have not been able to quantify the cost of supply-chain disruptions or crises” (p. 4068).  Rice and Caniato (2003) estimate aggregate costs of $50-$100 million for each day of supply network disruption in their survey of companies.  Radjou (2002) documents several examples of quantifiable supply-chain disruptions, including: 

· $900 million in reduced quarterly earnings at General Motors in 1996 due to an 18-day labour strike at a brake supplier factory that idled workers at 26 assembly plants 
· $2.6 billion loss to Boeing in 1997 due to supplier delivery failure of two critical parts

The work stoppages and supply disruptions during an influenza pandemic would be no less severe than the scenarios described above.
Labour Supply Implications of a Pandemic

Businesses have experience planning for and dealing with actual or expected constraints in their power supply (as in the 2003 ice storm in Central Canada or the power outage in Ontario), their information technology supply (as in the Y2K), and in their building and hardware supply (as in 9/11, Katrina or potential earthquakes).  None of these other disasters constrained in any significant way the labour supply available to businesses.  However, an influenza pandemic would constrain the labour supply of businesses, with related implications for supplies of power, information technology and hardware.  In his Harvard Business Review article, Staples (2007, page 21) describes the labour supply situation during a pandemic as follows:


“If the flu becomes a true pandemic, much of the impact of business will 
derive directly or indirectly from unprecedented absenteeism.  Experts 
believe that infected people will be contagious for up to two days before 
symptoms develop, ill for five to eight days (in the absence of 
complications), and contagious for seven days or more after symptoms go 
away.  During the peak periods, or waves, of a pandemic, companies would 
experience absentee rates between 15% and 30%, due to sickness, 
quarantines, travel restrictions, family care responsibilities, and fear of 
contagion.”       

Employees are the revenue and profit drivers of almost all corporations.  Retaining labour services is a big part of senior management’s job, and it explains the existence of many of today’s employment practices such as job-sharing and telecommuting, as well as many of the benefits such as long-term incentive plans that are put in place at significant expense.  


A 30 percent absenteeism rate can potentially drive revenues and profits down by the same amount or more.  A business whose costs are largely fixed (instead of being proportional to sales) may not be able to cut down costs by any significant amount in the face of declining sales, and therefore experience profit declines that are much greater than the reduction in sales.  

Work stoppages or labour strikes can demonstrate the cost of severe absenteeism on individual firms.  Anecdotally, the labour strike at Codelco – the world’s biggest producer of copper located in Chile – is estimated to have cost the company approximately $10-million a day, and a cumulative cost of $100-million. 
  A 25-day strike at Winnipeg-based New Flyer Industries Inc. in 2006 resulted in second quarter EBITDA (earnings before interest, taxes, depreciation & amortization) declining from $15.2 million to $9.0 million, production declining by 25 percent in the same quarter, and margins on production suffering significantly.  Such metrics can be alarming to both internal and external stakeholders of the corporation.  

More generally, Greer et al.’s (1980) empirical study of 91 strikes involving firms with 10,000 or more workers find that shareholder returns decline for firms experiencing short or long strikes.  In the case of short strikes (duration of one to ten days), market returns start declining prior to strikes, indicating that shareholders (or capital markets) can assess the economic impact of a strike before it occurs.  The negative stock price reaction is presumably driven by potential lost market share, driven in part by loss of reputation among its customers, and rival firms stepping in to accommodate the customers.

Assessment of Corporate Pandemic Preparedness by Capital Markets

An influenza pandemic can trigger absenteeism of the same duration as a short strike or supply disruption.  A drop in stock prices triggered by a pandemic is likely, as is the ability of capital markets (via stock analysts) to assess firms’ preparedness in handling a pandemic before the pandemic strikes.  Hendricks and Singhal (2003) empirically analyzed 519 supply-chain disruption announcements that caused production or shipping delays, and found that such announcements decreased shareholder value by an average of 10.28 percent.  Knight and Pretty (1996) examined similar announcements and found that shareholder wealth declined by an average of 8 percent.  Krishnan and Sriram (2000) found that Y2K-compliance costs in their sample of 190 firms were positively and significantly associated with share prices (after controlling for earnings, book value of equity, and other factors).  Their statistical analysis of information disclosures in corporate annual reports led them to conclude that “the stock market is not shortsighted, and considers investments in Y2K-remediation efforts a significant and value-increasing activity for the average firm.”


Krishnan and Sriram (2000, page 106) suggest several reasons why capital markets may have recognized and rewarded Y2K-compliant firms.  Such firms may be better able to “fine-tune their physical and informational computing assets and to potentially reap long-term benefits … by weeding out old and unnecessary programming” or by gaining “credibility among customers, suppliers, and competitors” or by “minimizing the risks of business failure” or because “the Y2K-compliance exercise placed them in a strong position to plan new applications and to align their software and data assets with their business strategies.”                    


Similar arguments can be made for how the capital market can assess and why it would reward firms for becoming pandemic prepared.  First, pandemic preparation would mitigate risks and therefore the volatility of reported accounting income and cash flows.  All else equal, financial markets reward firms that report smooth accounting earnings and smooth cash flows with higher valuation multiples (or price-earnings ratios).  This is conceptually analogous to low-risk or less volatile firms having their expected future cash flows discounted at a lower cost of capital for valuation purposes, or low risk-firms being able to raise capital at a lower price (interest rate).  


Second, firms that have undertaken pandemic preparedness will likely benefit from employee training and hand-washing that can help reduce absenteeism in general, with significant positive impact on the bottom line.  Third, firms that have undertaken pandemic preparedness can fine tune their human resource policies to identify their critical and non-critical staff and functions, thereby being in place to enjoy long-term benefits.  The Business Development Bank of Canada’s (BDC) 2007 study on pandemic planning includes “improving efficiency in the overall organization” as one of the key roles of Business Continuity Planning (BCP).
  The training and communication planning can be useful in many other emergencies such as power outage or ice storms.  Fourth, pandemic prepared firms may increase their reputation capital by increasing their credibility among employees, customers, suppliers, and even competitors.  Once again, the BDC Report asserts that BCP goals should include “enhancing an organization’s image with employees, shareholders and customers by demonstrating a proactive attitude.”
  Firm reputation as an intangible asset is clearly recognized and valued by the capital markets.  Finally, pandemic preparedness can place a firm in a strong position to plan for new products or markets, and to align their human resource policies with their overall business strategies.  Many of these benefits are realized even if a pandemic does not occur.    


By fully disclosing specific contingency plans that have been implemented in publicly available sources such as sales brochures and annual reports, pandemic-prepared suppliers can enjoy a market premium among its customers that is analogous to ISO-9000 certification for suppliers with attested production quality.  Customers can and do ask their suppliers about their reliability in every context, including their risk management strategies.  Suppliers can therefore differentiate themselves by publicizing their Business Continuity Planning (in addition to price, quality, logistics and after-sales service).  Pandemic preparedness can be carefully incorporated into supply contracts.  There is nothing to prevent a pandemic prepared supplier to signal its preparedness with an appropriate slogan or logo on all its corporate paperwork such as invoices and customer purchase orders.  Customers would be reminded of the greater confidence they feel in placing an order with a supplier that is well prepared for a potential pandemic.  Investing in pandemic preparedness can offer firms a comparative or strategic advantage that can yield strategic and financial benefits both before and during a pandemic.  This premium (for implementing sound business continuity practices) can exist even if a pandemic never occurs.  Furthermore, the stable-supplier reputation benefit would likely outlast a pandemic, were it to occur.  Finally, the reputation benefits would be greater the longer a pandemic lasts, especially if competitors are not able to supply with the same reliability, quality and logistics.  Given sufficient attention to this issue, pandemic preparedness (PP) may become standard business practice so that a non-PP firm may find it difficult to become a serious player, just as a scheduled airline without a frequent flyer program finds it difficult to become a serious player.              
Risk and Firm Valuation
Every chief executive officer attempts to create value for its shareholders, where value is defined as the present value of future net cash inflows.  This is accomplished by successfully planning and executing critical decisions that may or may not be reflected in performance metrics used by a firm.  These critical decisions generally involve value drivers such as human resources or technology.  Value drivers directly influence the amount of cash (or income) generated by a firm. If these critical decisions are not successfully implemented, value can be destroyed. Senior management formulates and executes strategies to maximize value, and to manage or mitigate risks.
More specifically, firm valuation by the capital markets is based on discounting the firm’s expected (E) net future cash flows (E(CF)) by the firm’s cost of capital (r).  

Firm’s Market Value = E(CF1)  +  E(CF2)  +   E(CF3) +  ...




  (1+r)1        (1+r)2          (1+r)3            
Firms with higher risks face higher costs of capital in much the same way that individuals with higher risk profiles face higher mortgage rates.  Higher risks – due to a pandemic for example – can reduce the numerator (expected future sales or future profits) as well as increase the denominator (cost of capital), and thereby significantly erode firm value.    
Financial Reporting Implications
Financial reporting is largely historical and transaction-based.  Accounting reports therefore only capture what was done, and often remain silent on what was not done.  Consideration of future cash flow savings (or benefits) may sometimes be neglected because accounting focuses on the rear-view mirror, and only myopically into the future.  However, as mentioned above, efficient capital markets can see through the silence in the accounting reports and readily assess firms’ ability or lack thereof to generate future cash flows.   

Generally Accepted Accounting Principles (GAAP) would arguably allow capitalization of the one-time or upfront costs related to pandemic preparedness rather than require them to be immediately expensed (as mandated for Y2K-complaince costs).  Such capital expenditures would have to be amortized over the number of years over which the benefits would accrue.  In the case of a pandemic, this would include the period from the year of investment until the year in which a pandemic occurs.  If the shelf-life of antiviral medication expires before a pandemic occurs, then the cost would have to be amortized over this shorter period.  The ability to capitalize (rather than expense) the costs of pandemic preparedness enables companies to invest in upfront pandemic preparedness without having to suppress reported earnings in the year of investment.  Note that the ongoing costs of storing antiviral medication or training employees would have to be expensed in the period in which the costs are actually incurred.                  

Macro-Economic Impact of Pandemic Preparedness
Macroeconomic impacts of pandemic influenza can be decomposed into direct and indirect costs.  The direct costs include health-care costs and lost productivity due to absenteeism by employees, customers and suppliers.  The major component of this direct cost category is the present value of future lifetime earnings of people who die from the pandemic.  This component is especially significant if people in their prime working years are succumbing to death.  Indirect costs include the multiplier effect of the direct costs, plus the multiplier impact on consumption and savings.  BMO Nesbitt Burns estimates a two percentage point decline (or -$20 billion) in Canadian GDP growth in the event of a mild pandemic, and a six percentage point decline (or -$60 billion) in the event of a severe pandemic.
  In today’s context, this would imply that GDP growth would fall from the current 1.4 percent to -0.6 percent in a mild pandemic, and from the current 1.4 percent to -4.6 percent in a severe pandemic.
  Various other studies have estimated the GDP impact of a pandemic on different jurisdictions, many of which are summarized by James and Sargent (2006).          


Of greater relevance to the theme of this study is the macroeconomic impact of pandemic preparedness rather than the macroeconomic impact of pandemic influenza.  Several health economists have examined the cost-benefit analysis of antiviral stockpiling at the national level in several different jurisdictions.  For example, Lee et al. (2006) finds that antiviral stockpiles for 40 percent of the population in Singapore would save 418 lives and $414 million, while costing $52.6 million per shelf-life cycle.  The study finds that a 40 percent stockpile maximizes economic benefit while a 60 percent stockpile maximizes treatment benefits.  Taking “no action” was the least desirable alternative in this study, and using antiviral for prevention was economically beneficial only in high risk sub-populations. 

Balicer et al. (2005) find the economic benefit of stockpiling antiviral medication exceeds costs as long as the probability of pandemic remains greater than one every 80 years.  Historically, we have had a pandemic at least once every 40 years.  This study further finds that antiviral for therapeutic use in high risk patients yielded economic benefits of $3.68 per $1 invested, while antiviral for therapeutic use for all patients yielded economic benefit of $2.44 per $1 invested.  The conservative assumptions used in the study significantly understate potential benefits.  


Rothberg et al. (2005) conduct a meta-analysis of data from 10 years of published studies and find that antiviral therapy is consistently cost-saving, with majority of costs related to lost productivity.  They find the “no intervention” alternative to be the most expensive and least effective, and the antiviral therapy without vaccination to be the least costly.


Siddiqui and Edmunds (2008) assess cost-effectiveness of stockpiling antiviral medication for a potential pandemic in the U.K.  Consistent with other studies, they find the “treat-only” program to be the most cost-effective option.  Furthermore, they find that it is more cost-effective to increase the stockpile for treatment only, rather than invest in “test-and-treat.” 


The consensus arising from these macroeconomic impact studies is that treating everyone with influenza symptoms with antiviral medication makes economic sense, and that stockpiling is a good use of public funds.                 
Microeconomic versus Macroeconomic Impacts

Individual companies cannot rely on macroeconomic studies to guide their micro-level decisions.  They have to conduct microeconomic analysis based on the financial metrics used in their business and industry.  The economic impact on a single micro-organization can be better or worse than the impact on the macro-economy, just like an individual family’s susceptibility to a virus can be better or worse than the macro region’s susceptibility.  What may be tolerable adverse impact to a large diversified region may be a catastrophic loss to a small undiversified business.  For example, a Harvard Business School conference on Business Preparedness for Pandemic describes an unnamed mid-sized life insurance company that would lose almost 15 percent of its market value during a pandemic based on revenue decline and cost increases.
  This is in sharp contrast to macroeconomic impacts in the low single digit ranges.

In microeconomic analysis, it is not sufficient to show that a proposed case, intervention or investment works.  One must also show that the intervention or investment is better than competing calls on resources.  Any expected benefits to be gained are therefore evaluated and compared against expected benefits foregone, which include the opportunity costs of capital.  The terminology has to be clearly articulated: benefits gained are considered savings, while benefits foregone are considered costs; costs avoided are considered benefits.

One major difference between macro and microeconomic studies is that direct health costs are included in the former but not the latter, since individual employer corporations do not have to bear the direct costs of their employees’ health care.  A common element of both types of economic analysis is the focus on risk mitigation.  

A firm will be successful in its operations, performance and long-term viability if it can make continuous sound decisions.  Every corporate decision has an economic impact in the sense that every decision has an impact on cash flows of a corporation.  The scope of the decision may be on past and current cash flows achieved or future cash flows expected.  Costs and benefits may occur in different fiscal years or different accounting periods, and therefore need to be aggregated using time value of money.  This multi-year perspective of economic analysis is one reason why it is superior to financial accountants’ normal focus on a single fiscal year at a time.  Another shortcoming of financial accounting analysis is that it is largely historical and transaction-based.  Financial statements therefore focus on what was done and not on what was not done.  Consideration of future cash flow savings (or benefits) may sometimes be neglected because accounting focuses on the rear-view mirror, and only myopically into the future.    



The scope of microeconomic analysis includes all the benefits and costs of pandemic preparedness for a single corporation.  The benefits of pandemic preparedness include some or all of the following: 

· Higher revenues due to lower employee absenteeism
· Lower costs due to stable suppliers and logistics

· Accelerated cash inflows due to lower employee absenteeism

· Reduced cash flow volatility, resulting in lower actual and perceived risk

· Greater options or flexibility to expand into new markets or new products

· More intangible assets in the form of reputation, both as a stable supplier (for customers) and as a responsible employer (for employees) 

Risk and Insurance
Risks can be mitigated by insurance.  For example, Aunon-Nerin and Ehling (2007, p. 1) document that “firms buy property insurance to reduce the expected costs of distress.”  Investments in pandemic preparedness can also be viewed as investments in insurance, with benefits in the form of reduced expected costs of distress (from disrupted supply chains or employee absenteeism, for example).  There is no practical direct insurance
 or “effective risk transfer mechanism for a pandemic”
 since existing insurance policies “generally cover only a very short duration of time, and/or are extremely cost prohibitive”
   The nature of insurance demands that it be acquired before the event for which the insurance was purchased occurs.  Just like fire insurance cannot be bought after the fire, corporations may not be able to invest in pandemic preparedness after a pandemic has struck.  


Stockpiling of antiviral may be a necessary part of pandemic preparedness, since demand for antiviral will definitely exceed supply once a pandemic strikes.  The rapid transmission rate of the influenza virus does not allow enough time to replenish supply.  

The decision to acquire insurance to mitigate risks depends on the probability of the catastrophic event and the economic impact of the catastrophic event.  The probability of a fire on the company property is generally considered to be much less than 1 percent, whereas the probability of a pandemic occurring this year is at least 3 percent.  The adverse economic impact of a pandemic resulting from a diminished labour supply can last several years, with possibility that sales lost to competitors during a pandemic may never be regained.  Yet, many firms insure themselves against a less probable fire, but not against a more probable pandemic.   


The cumulative probability of a pandemic over time is expected to be in the range of 3-10 percent for 2008, 14-41 percent by 2012, and 26-65 percent by 2017.
  These probabilities are nontrivial, and the economic impact significantly material when the probabilities are multiplied by the expected dollar impact of lost sales and lost profits arising from absent employees, customers and suppliers. 


Despite the material probabilities and financial impacts, firms may not be used to viewing pandemic preparedness as insurance in part because influenza pandemic is a relatively new threat.  In contrast, firms have been buying insurance for fire and theft for decades.  Sellers of established insurance policies often update and educate their customers on the need for new or additional coverage – for example, in the relatively new area of identity theft insurance.  Firms rarely engage in cost-benefit analysis for their traditional insurance decisions, taking it for granted that expected benefits (estimated as expected loss suffered x probability of loss) exceed the premiums.  Once paid, insurance premiums are often considered as sunk costs.  The cost-benefit analysis described below will explore the insurance analogy further.  

Legal Risks

Management and boards of directors are responsible in both Canada and the U.S. to identify risks and ensure that they are appropriately assessed.  National Policy 58-201 in Canada and the Sarbanes Oxley Act in the U.S. also require management and boards to put in place appropriate control systems to manage identified risks as part of adequate corporate governance of public corporations.  This role is often delegated to Business Continuity Planning (BCP) directors who must identify the vulnerabilities of business operations to failures of suppliers, distributors and contractors.  BCP is also delegated the responsibility and the resources to identify industry-specific changes that may occur in the business as a result of various disasters.


To the extent that awareness of the influenza pandemic becomes generally accepted within the corporate community, and to the extent that microeconomic analysis of the type presented in this study is generally practiced, then the courts may consider identification and assessment of the pandemic risk to be a “reasonable norm” within the industry.  In this context, the unprepared may be found to be negligent and therefore liable to their stakeholders – including shareholders (for potential poor returns), employees (for potential inadequate or unsafe working conditions) and customers (for potentially breaking contractual commitments during a pandemic).  A complete legal analysis of pandemic preparedness is beyond the scope of this study.  Keith (2008) outlines the various legal challenges that corporations face in preparing for a pandemic.                     
Metrics used to Justify Corporate Investments

Osterholm (2007) poses the following questions: “How does one measure preparedness? Who should pay for it? What are the economic costs of being more prepared compared to the costs of being less prepared?”
  In order to evaluate a new investment, firms undertake a cost-benefit analysis using various metrics that are congruent to their overall objective of maximizing share price.  The most common metrics used in corporate finance include net present value (NPV), internal rate of return (IRR) and payback.  


Cost-benefit analysis is normally based on four categories of input.  Applied to the case of a pandemic, the inputs would consist of the following: 

· A one-time net investment or amount expended for planning, training and communicating, as well as for acquiring and storing personal protective equipment and antiviral medication (-CF0) 

· Benefits realized in the form of operating income (or operating cash flows) preserved due to lack of employee absenteeism (+CFn)

· Time periods (in number of years) before the benefits of pandemic preparedness are realized (n), or the time period elapsed before a pandemic strikes

· Firm’s cost of capital (r) 


All of these inputs are estimated for the case of a large public Canadian corporation with approximately 23,900 full time equivalent (FTE) employees in 2007.  Approximately 13,000 (or 54 percent) of the employees interact directly with the public, and therefore at risk of infection through occupational exposure.  This public company is selected as an example for applying the capital budgeting metrics because it offered sufficient disclosure in its annual reports to shareholders and other stakeholders about the financial impact of SARS.  This company is representative of many corporations in other industries with long and tight global supply chains that are also likely to be equally susceptible.  Earlier examples of supply chain interruptions from the academic literature presented in this study showed adverse financial impacts ($900 million for General Motors in 1996 and $2.6 billion for Boeing in 1997) significantly exceeding the adverse estimated impact of a pandemic on the company selected here.  

This company did not have to deal with potential claims from customers who were adversely affected by not being able to obtain the goods or services that they had contracted for during the SARS epidemic.  As a result, there were no additional consequential damages and costs of litigation that would have to be added to the costs of SARS historically, and to the estimated costs of a pandemic in this exercise.                    

An eight-week
 preventative antiviral dose costs approximately $250 per person.
  Therefore, stockpiling antiviral medication for all of this company’s 13,000 front-line workers would cost approximately $3.25 million, plus an additional $500,000 for storage of the drugs.  Personal protective equipment is expected to cost another $750,000.  Planning, training of employees and communication is expected to cost another $700,000 for a total investment or outlay of $5.2 million.  This works out to be approximately $400 investment per employee.  The investment is assumed to be made in 2008 for the purpose of this case discussion.   


The economic impact of an influenza pandemic on the company’s reported income is conservatively estimated to be the same as the impact on the reported income during SARS in 2003.  This is a conservative estimate since an influenza pandemic is far more contagious and harder to contain than the SARS epidemic.  Influenza has a much shorter incubation period, with onset of infectiousness occurring before the onset of symptoms, making it almost impossible to control human-to-human transmission.


Profits at the selected company can be extremely sensitive to employee absenteeism, since front-line employees are the main revenue drivers.  Since the absenteeism triggered by the influenza pandemic is expected to be significantly greater than the absenteeism experienced during SARS, the assumption that the decline in earnings from a pandemic will be similar to the decline in earnings from SARS is a conservative assumption.   


During the SARS epidemic in 2003, this company’s net income declined by 17 percent.  Consolidated revenues in 2003 were $1.3 billion lower than corresponding revenues from 2002.  The decline in reported income was less than the decline in revenues, since management was able to reduce capacity by 18 percent in the second quarter and 12 percent in the third quarter (compared to 2002).  While the SARS outbreak was not the only factor responsible for the decline in revenues and profits, it was the most significant and unanticipated factor.  SARS is inferred to be the major cause of the adverse financial impact in 2003 because the company experienced its lowest sales in June 2003 alone during the peak of the SARS crisis in Canada.  The entire 17 percent decline in reported income is therefore attributed to SARS in subsequent analysis.                      

The same 17 percent decline arising from an influenza pandemic in 2008 would reduce 2008 reported income
 by $73 million.  If investment in pandemic preparedness would allow this company to avoid the entire decline in reported income, the expected economic benefit would be $73 million, while the investment in preparing for the pandemic would be $5.2 million.  It is an obvious conclusion that expected benefits significantly exceed the costs of preparing for a pandemic.  Even if two-thirds of the lost sales during SARS were due to absent customers and not absent employees, pandemic preparedness would still be a justified investment based on the positive-NPV criterion.
  In fact, a modest income decline of only 1.3 percent in the event of a pandemic would still make the investment in pandemic preparedness cost-beneficial (or worthwhile).
                                

Net Present Value (NPV)
In addition to the cost-benefit analysis described above, the most commonly used metric used by firms to justify investments (or divestments) is the net present value (NPV).  The metric aggregates outlays (-CF0) and expected future benefits (E(CFn)) using the time value of money.  This metric is the most congruent with shareholder value, since maximizing NPV is equivalent to maximizing share price.  NPV is used by firms to evaluate and justify a wide range of investments such as an advertising campaign, finding new foreign markets for existing products, research and development, as well as investments in preparation for a potential emergency.  


NPV is calculated as follows: 

NPV = -CF0    +   E(CF1)   +   E(CF2)  +  E(CF3) + …


(1+r)0        (1+r)1          (1+r)2        (1+r)3
And the decision rule is to accept all investments if their NPV > 0.  
In the case of the selected company, the NPV calculation is as follows: 

NPV = -$5.2 million  
+ 
$73 million    = $44.5 million 





(1.08)5
The company’s cost of capital is assumed to be 8 percent (r=8), and the pandemic is expected to strike in 2013, or five years after 2008 (n=5).  The NPV for this investment is significantly greater than zero, and therefore the decision rule suggests that this company should invest in pandemic preparedness.  Note that the benefit is the entire $73 million of income preserved, and not $73 million times the probability of a pandemic in that year.  This is because the entire gross benefit of $73 million is realized if the pandemic is assumed to have occurred in that year.    

The NPV becomes larger if the pandemic strikes earlier than five years, since the benefit needs to be discounted by fewer years.  The higher NPV in early years is balanced against the lower cumulative probabilities of a pandemic occurring in earlier years.  


Assuming a mid-point cumulative probability of 27.5 percent
 of experiencing a pandemic within five years of making the investment in pandemic preparedness, the expected NPV is equal to $44.5 million x 27.5 percent = $12.2 million.  This expected NPV can range from $6.2 million to $18.2 million for pandemic probabilities of 14 and 41 percent respectively.  In all cases, the expected NPV is greater than zero, thereby justifying investment in pandemic preparedness.           
Internal Rate of Return (IRR)

Another metric commonly used by firms to justify investments is the internal rate of return (IRR).  Technically, it is the rate of return at which the net present value equals zero, or the breakeven rate.  A higher IRR provides a better justification for an investment because it implies that the NPV can breakeven even if the cost of capital is higher.  Therefore, if the cost of capital is lower, the high IRR project would yield surplus returns.  The decision rule for this metric is to invest if IRR is greater than the firm’s cost of capital (r).  IRR can be calculated on any financial calculator or spreadsheet, or by setting NPV to be equal to zero in the following equation, and then solving for IRR. 

NPV = -CF0    +   E(CF1)   +   E(CF2)  +  E(CF3) + …


(1+r)0        (1+r)1          (1+r)2        (1+r)3
0      = 
-CF0    +   E(CF1)   +   E(CF2)  +  E(CF3) + …


(1+r)0        (1+r)1          (1+r)2        (1+r)3
0     =   -$5.2 million
+    $73 million



       (1+IRR)5


$73 million / $5.2 million = (1+IRR)5




14 = (1+IRR)5
(14)1/5 = 1.70 = 1 + IRR

Therefore IRR = 70 percent.  As with NPV, earlier occurrences of a pandemic increase IRR.  

If only one-third of the total SARS-related costs were due to employee absenteeism (and the remaining two-thirds due to customer absenteeism, which may not be avoided by pandemic preparedness), then the expected benefits reduce from $73 million to $24.3 million, and the IRR correspondingly drops from 70 percent to 36 percent.  A 36 percent IRR
 signals an extremely favourable investment as it significantly exceeds the firm’s cost of capital of 8 percent.        
Payback
The payback of an investment project is the number of years within which the original investment can be recouped from net annual cash flow savings.  It is a popular metric used by firms to evaluate competing investments, usually in conjunction with other metrics such as NPV or IRR.  It ignores the time value of money, since future cash flows are not discounted.  Payback is computed as follows: 

Payback = Net Investment / Annual Cash Flow Savings
Higher quality investments have short paybacks.  Corporations generally restrict themselves to selecting investments that have paybacks less than five years. 


In the case of pandemic preparedness, the annual cash flow savings refer to the net income preserved by retaining employees, and such savings normally materialize in the year in which the pandemic strikes.  Therefore, the payback period will be the same as the number of years before a pandemic strikes.  If a pandemic first occurs in two years, the payback for the investment will also be two years.  If a pandemic first occurs in four years, then the payback for the investment will also be four years.  This payback metric does not reflect the soft benefits of reputation and confidence arising from being prepared for a pandemic.      
Summary of Metrics used to Justify Investments

All of the above metrics justify investment in pandemic preparedness for the selected company in 2008 based on the assumptions that (1) pandemic preparedness will reduce the otherwise anticipated employee absenteeism, and that (2) employees are the principal revenue and profit drivers in the firm.  The above metrics are understated to the extent that they do not fully incorporate the benefits from pandemic preparedness on customer loyalty, employee retention / recruitment, and competitiveness.  

Why Firms May Not Be Investing in Pandemic Preparedness

Based on the support for investments in pandemic preparedness, it seems reasonable to assume and predict that most firms are undertaking investments in pandemic preparedness.  It seems also reasonable to assume that most firms are undertaking NPV, IRR and / or Payback analysis to evaluate their investment decisions.     


However, a survey reported at the Harvard Business School Conference on Pandemic Planning revealed that 88 percent of companies seemed prepared to deal with a power disruption, 70 percent seemed prepared for technological failure, but only 13 percent were prepared for a labour force disruption.  Cooper (2006) uses NPV language to claim that “evidently, the present value of such a low-risk but catastrophic event is somehow deemed to be lower than the cost to mitigate the damage.”
  Osterholm (2007) suggests that “preparing for something that may not happen in the next year may appear difficult to justify in terms of both financial resources and time, but that is no excuse for inaction.”
  Maybe corporate decision-makers are experiencing planning fatigue given that a pandemic has not yet materialized.  If such investments are not widely pursued, it may be because pandemic preparedness seems like an overwhelming exercise with legal, regulatory, ethical, logistical and economic issues in ordering, storing and dispensing prescription medication.  However, as this study illustrates, the planning exercise need not be overwhelming.  While lack of experience with an actual pandemic may make some quantitative estimates difficult, it is not an excuse to avoid making the estimates.  Planning is essential precisely when uncertainty is high.  Avoiding to plan on the grounds of significant uncertainty sidesteps the very purpose of planning.

A major reason why some firms may avoid preparing for a pandemic is that managers underestimate the probability and bottom line impact of a pandemic.  Humans have a tendency to underestimate the probability and impact of adverse events.  This is being rectified by many articles in the financial press on the topic of influenza pandemic, with most of them explicitly focusing on the imminent nature of the pandemic.  

Underestimating the probability of a pandemic may interact with the belief that the entire industry will suffer equally, and therefore no competitor will gain an advantage over others.  Such an assumption may be misleading.  Many corporations are known to have prepared themselves thoroughly for a pandemic
, and therefore poised to take over market share from competitors who have not prepared themselves.  Firms cannot afford to remain ignorant of what the competitors may be doing for pandemic preparedness.  


Other reasons why firms may not be preparing themselves for a pandemic include: 

· A current liquidity crunch arising from a slowing economy.

· A “just-in-time” business culture is finding it difficult to stockpile medication and supplies so far in advance of an event that may not occur.

· While 75 percent of Canadian business executives polled in a recent Leger Marketing survey said “that they felt personally responsible for their company’s disaster preparedness, …72 percent of these people admitted that they didn’t really have a business continuity plan.”
 
· Business Continuity Planning directors tend to be from engineering, logistics or human resources backgrounds, and not from financial backgrounds.  This makes it difficult to make a financial case for investing in pandemic preparedness. 

· Lack of awareness of legal exposure by both senior management and boards.

· Accounting and accountability models fail to compel planning for a pandemic, since they do not capture what is not done.

· Lack of guidance and training on assessing impact

· Lack of standards for pandemic preparedness, whereby some firms may think that they have indeed prepared themselves for a pandemic.    

· Shortage of employees skilled in pandemic planning
· Employers are concerned about the logistics of equitable distribution and administration of prescription drugs

Concluding Remarks

The probability of a pandemic occurring within the next five years is not trivial.  The impact of a pandemic on employee absenteeism and its associated effects on lost revenues and incomes are also likely to be very significant.  Firms cannot afford to ignore such risks for competitive as well as legal and fiduciary reasons.  


Being prepared for a pandemic can be a strategic move that can enhance a firm’s competitive advantage.  A firm cannot afford to miss being prepared for a pandemic if its competitors are getting prepared.  Well-prepared firms will have a unique window of opportunity during a pandemic to potentially increase market share at the expense of firms that have not prepared themselves.  A firm may be able to convincingly disclose its preparedness for a pandemic to enhance its supply reputation in much the same way that its quality is conveyed through ISO-9000 certification.  Suppliers can enjoy such comparative advantage even if a pandemic never occurs, and much longer than the duration of a pandemic if it occurs.  Loss of customers during a pandemic (due to absent employees, for example) is extremely costly.  Marketing research suggests that it costs seven times as much to get a new customer as it takes to retain one.

Pandemic preparedness can be evaluated and justified using capital budgeting techniques, even if not all the factors are quantifiable.  This study illustrates that planning for a pandemic is not overwhelming.  Finally, the uncertainty surrounding a pandemic does not excuse senior management from planning.  The need for planning increases precisely when uncertainty is high.        
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Making the Case for Investing in Pandemic Preparedness

Toolkit for Estimating Net Present value (NPV)
Step 1:  Investment Required This Year = CF0:  $400 x __________ employees to be protected
Step 2: Expected Benefits = CFn:  

___ % of critical employees expected to be absent during a pandemic

resulting in
___% of Sales being lost as a result of employee absenteeism

resulting in
___% of Net Income lost as a result of employee absenteeism

resulting in

$ amount of Net Income being lost = CFn
Step 3: Firm’s Cost of Capital = R:  From Finance or Accounting Department

Step 4: Expected Timing of Pandemic = n:  From 1-5 years

Step 5: Calculate NPV

Net Present Value (NPV) =  
- CF0   +    CFn​​__





     (1+R)n 

Step 6:  NPV Criterion

If NPV > 0, then make investment required in pandemic preparedness
* This research was funded by an unrestricted research grant from�F. Hoffmann-La Roche Ltd. 
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� A 1.3 percent drop from the prior year’s base income of $433 million would yield expected benefits of $5.6 million (in income preserved), exceeding the costs of $5.2 million to yield a positive NPV.    


� ½ (14+41) = 27.5%. 


� Connecting back to the NPV metric, this answer implies that NPV would be equal to zero if the firm’s cost of capital was 36 percent.   


� Cooper, page 8. 


� Osterholm, page 47.  


� For example, Alcan and Sunoco have posted their business continuity plans for pandemic preparedness on their corporate websites.   


� Stoller , page 48. 
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