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"The first step is to measure whatever can be easily
measured. This is OK as far as it goes. The second step is to
disregard that which can't be easily measured or give it an
arbitrary quantitative value. This is artificial and misleading.
The third step is to presume that what can't be measured
easily really isn't important. This is blindness. The fourth
step is to say that what can't be easily measured really doesn't
exist. This is suicide."
--Daniel Yankelovich in Corporate Priorities: A
Continuing Study of the New Demands on Business
The Tempes Corporation case describes a situation in which
managers in a specialty products firm must analyze and
choose between two re-designs of one of the firm’s strategic
product lines. One design offers an apparently higher return
but is potentially environmentally harmful, while the other is
not as attractive financially, at least at first examination, but is
environmentally preferable. The challenge to the firm is to
evaluate qualitative data and incorporate it into its decisionmaking.

This teaching note was prepared by Lawrence Molinaro, Jr., William Lovejoy, Associate Professor of Operations
Management at the Stanford University Graduate School of Business and Christopher A. Cummings, as a basis for
class discussion rather than to illustrate either effective or ineffective handling of an administrative situation. It was
subsequently revised by Kala Venugopal and Frederick Long. This teaching note was developed with support from
the World Resources Institute. Copyright © 1996 by the World Resources Institute. All rights reserved. Not for
citation, distribution or duplication without permission of World Resources Institute.

The purpose of the exercise is to allow students to weigh the benefits and drawbacks of both designs.
Students are made to confront a situation in which there are no clear answers. Design A is attractive
because of its use of proven technology, yet its environmental risk is considerable. With regard to
environmental factors, Design B appears to hold more appeal than Design A, yet B uses technology
that is unproven, and is hence risky on the market.
Further investigations need to be made regarding both market considerations and environmental
tradeoffs in order to make a sound business decision regarding the two design options. Students may
conclude that there is insufficient information in the case to make final conclusions.
Teaching Objectives
•
•
•
•

Perform a traditional cash flow analysis for the two design options.
Identify environmental factors omitted from the initial analysis.
Incorporate these risks and issues into Discounted Cash Flow (DCF) analysis, by constructing
scenarios and using sensitivity analysis.
Identify assumptions built into DCF analysis and distinguish the strengths and weaknesses of
both approaches of analysis.

Teaching Plan
The case is divided into three parts. It can be used in a variety of ways, but was designed with the
following plan in mind:
The (A) Case
Distribute the (A) case to students before the class session, and ask them to assemble the spreadsheet
(singly or in small groups) and bring their printouts to class together with their design choice
recommendations. Using the attached spreadsheets (Exhibits 1-2) to go over the calculations, make
sure that students have used similar approaches. A show of hands and brief discussion should serve
to bring everyone up to speed.
Approaches to Capital Budgeting:
Capital budgeting involves choosing among investment projects. DCF analysis is a tool for capital
budgeting which allows comparison among diverse projects. It brings a stream of cash flows to a
single point in time, incorporating the “time value of money,” to allow comparison among diverse
investment projects. There are choices available for analysis:
• Net Present Value (NPV)- Value of all future cash flows, in excess of the original investment,
expressed in today’s dollars; approach nets all cash outflows (payments) against the present
value of expected cash inflows (receipts) using a discount rate or Alternative Opportunity Rate
(AOR)
• Internal Rate of Return (IRR)- Discount rate at which the net present value of an investment
equals zero; measures the maximum cost of capital that a project can bear; compares to a yield or
hurdle rate
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Go over the results for NPV, IRR, and payback period. Examples used incorporate 15% AOR
(Exhibit 1) and 7% AOR (Exhibit 2). Highlight the role of discount rate and other assumptions
(such as same level of risk) inherent in comparing these standard capital budgeting measures.
Trouble spots for students with little exposure to accounting include the incorporation of
depreciation with after tax profit to generate the cash from operations figure, as well as the timing of
capital investments (all in year zero) and all other costs and revenues (years 1 to 8).
The (B) Case
The (B) case can be distributed in class and the students put into small groups to brainstorm a list of
factors likely to affect the product design choice. Exhibit 3 shows some of the more obvious factors
students may identify. You can assemble a collective list on the board when debriefing the small
group exercises -- no doubt the list you assemble will include factors we haven’t included here.
Note that it is easy to come up with a long list of items of varying importance and likelihood. Ask
students for ideas on how to make sense of the list. How easy is it to prioritize items? Also ask
students how each factor is likely to affect Tempes’ net profit figures. Do students agree on the
direction of likely impacts?
Role playing may enrich the case discussion here. Assign students roles as company president,
Water Moccasin business manager, head of corporate legal staff, product design, plant operations
manager, purchasing department, environmental compliance officer, and North American and
international marketing managers. Have students playing each of these roles identify the most
important environmental issue from the perspective of their position in the company. Discuss how
these different perspectives might get resolved in real organizations.
The (C) Case
The (C) case is designed to close the loop by having students explore in more detail the effects of a
few of the factors identified in the previous discussion. The first step is to narrow down the long list
produced in the (B) case to a few key factors. This can either be done in class or as part of the
students’ assignment for the (C) case.
For an assignment, students go back to their original spreadsheets and test three scenarios or run
three sets of sensitivity tests. Students can be asked to write up their rationale for specifying and
interpreting their analysis. They must also choose between recommending Design A and Design B.
If used in class, the (C) case can be run with small group discussions. Distribute copies of the
spreadsheet and have students think through how they would modify the original cash flow analysis.
Even if students cannot recompute the cash flows, they can still come up with scenarios or
sensitivity test strategies.
Exhibit 4 lists three scenarios and three plans for sensitivity analysis.
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Case De-Brief
To conclude, ask students how useful the discussions and exercises in the (B) and (C) cases have
been. A brief classroom discussion allows students to reflect on the challenges of incorporating
environmental dimensions into standard financial measures like cash flow analysis. Systematic
biases or barriers to evaluating environmental factors can be discussed, as well as the assumptions
imbedded in NPV, IRR, and other measures. You should note that NPV does not capture certain
factors, such as brand equity, reputation with communities, and welfare of employees.
Capital budgeting lessons may be summarized as follows:
1. Use DCF analysis and other sophisticated tools to compare diverse investment opportunities
accurately.
2. Gather pertinent information about risks, including environmental risks, that are likely to impact
value in the future.
3. Assess the financial value associated with these risks and the probability that such risks will
occur.
4. Incorporate this information into NPV/IRR calculations; use sensitivity analysis, scenario
analysis and AOR adjustments to improve investments choices.
There are many options to account for environmental risk in DCF Analysis:
-Quantify risk and incorporate directly into DCF.
-Adjust discount rate upward to reflect risk.
-Establish unacceptable risk and eliminate projects that cross threshold.
-Reassess investment options and redesign product.
Environmental risk management lessons may be summarized as follows:
1. Evaluate a wide range of potential environmental risks, such as regulatory change, reporting
requirements, worker exposure, catastrophic spill, and consumer environmental preference.
2. Consider how alternative sources of value, such as corporate reputation and brand equity, could
be affected by environmental risks.
3. Use Design for Environment (DFE) to manage environmental risks out of financial analysis.
It might be interesting to conclude by reflecting on the perspectives students have used in this
exercise. All of the analysis has been from the point of view of Tempes’ bottom line. How does one
value environmental protection in and of itself? Are the only important factors those that affect
Tempes’ profit? This question provides an opening for a wider discussion addressing environmental
externalities and market failures.
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EXHIBIT 3
A List of Environmental Factors for Tempes to Consider
Item
Impact on Design A relative profitability
Potential Scenario
Increase in acrylic polymer costs
acrylic prices can rise if deep well injection restricted,
firms exit market

-

Increase in acrylic polymer disposal costs
Tempes’ own disposal costs may increase as landfill
becomes less available

-

Increase in Cd disposal costs
permitting and disposal costs may rise as pressures to
reduce TRI wastes increase

-

Increase in Cd raw material costs
Tempes’ own disposal costs may increase as landfill
becomes less available

-

Increase in thermoplastic costs
if other manufacturers also switch to thermoplastic,
costs may or may not rise

+

Increase in Cd potential liability costs
probability and/or costs of a spill or wastewater
contamination increase

-

Learning (experience curve) process recycling
additional overhead for recycling may come down
over the years

-

Increased consumer demand for recycling
consumers willing to pay more for or more willing to
buy recycled product

-

Increased consumer preference for repairableness
+
depending on power of repair market, as well as consumer
preferences, value of repairableness may rise
Increased consumer preference for new material
shoddy appearance or performance of recycled materials
may lower consumer preference for recycled material

+

Exhibit 4
Examples of Scenarios and Sensitivity Tests
In interpreting these results, students will need to address the probability of each scenario taking
place.
Scenario I
Plastics market encounters increased environmental pressures
In this case, we assume the cost of acrylic polymer would increase, while the cost of engineering
thermoplastic remains constant since the latter is environmentally preferable. Disposal costs of
Tempes’ own acrylic polymer wastes would also increase. Sales volume may also go down as
environmental groups -- some of whose members are extreme sports fans -- put pressure on
consumers and the government to boycott non-recycled plastics. A version of this scenario could
subject Design A to one of the following:
-raw material costs increase 10% (Exhibit 5)
Design B becomes preferable.
-fixed plant costs increase four-fold (Exhibit 6)
Design B may be preferable because it creates more wealth. It should be noted however that
Design A does provide a higher rate of return.
The availability of capital becomes an important factor to consider. Students should think about all
of the different assumptions made to determine the preferability of one design to another.
Scenario II
Germany’s take-back laws become European standard
In this case, Tempes could lose the entire European market (one-third of sales) if it chooses Design
A. A loss of 33% of sales volume would certainly make Design B preferable and would in fact
make Design A’s NPV negative.
Even if we assume that other markets (e.g. Asia) could be developed to make up for some of the
reduction in sales, Design A still loses in the following scenario (Exhibit 7):
- as sales volume growth drops to 7% for Design A and rises to 13% for Design B
Note that for Design B to do well in this scenario, Tempes must make an additional investment to
put into place infrastructure and add manufacturing process steps for taking back and recycling the
used Water Moccasins. Even though the company may pay a third party to do some of this, costs
may be significant.
Scenario III
Cadmium spill on Tempes land
Assume a spill in year 8:
-remediation cost $12 million
-penalties $1 million
These costs are added to fixed overhead. Even without taking into account lost sales and increased
future compliance, disposal, insurance, and property costs, this scenario suggests that any spill is
unacceptable. This is the case even though the accident is in year 8 (Exhibit 8).

Note that using an expected value calculation, the Cadmium spill does not appear as bad. In this
case, we multiply the average cost of a spill ($28 million) by the annual probability of a spill
(12/100,000) to obtain an annual amount ($3,360) to be added to fixed costs for Design A every
year. This amount is so small that it does not affect the preferability of A; in fact, it barely affects
the NPV of Design A (Exhibit 9).
Sensitivity tests
Note: There are no financial spreadsheets for this section, but the answers are provided below.
Make sure that students address the interpretation of this analysis. What kinds of scenarios would
these cases correspond to? How would Tempes managers use these data for decision-making and
planning?
Cd OH costs
How much does the variable overhead to cover cadmium-related costs have to rise to make Design B
preferable?
A 133% increase, from $15 to $35 per unit, makes B preferable.
Price of B
How much does the price of B have to rise to make Design B preferable?
A relatively small price increase of 4% (from $615 to $640 per unit) is enough to tip the balance in
favor of B.
Raw materials cost
How much does A’s raw costs have to rise to make Design B preferable?
A 10% increase, from $200 to $220 per unit, in the cost of raw materials for Design A would make
Design B preferable.
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