
Risk modelling  

25www.internationaltaxreview.com

Modelling risk

Rebel Curd, Robin Hart,
and Catie Magelssen of
the Ballentine Barbera
group, a CRA
International company,
explore the potential for
risk in an investment
model recently published
by the IRS

The Internal Revenue Service (IRS) put forth the investor model in the pro-
posed cost sharing regulations as a way to calculate the value of intellectu-
al property (IP) buy-in payments. If correctly applied, the investor model
can take into account the nuances of a transaction, such as structures and

levels of risk sharing. However, the IRS has proposed using a company’s overall
weighted average cost of capital (WACC) as a proxy for the expected return on R&D
investments. The use of an appropriate discount rate to reflect the risk of each
investor in a cost share transaction within the context of US Internal Revenue Code
Section 482, is worth discussing. The level of risks borne by each party in the trans-
action is partly dependent on the deal structure. For instance, in a transaction where
IP is sold, all the risk is shifted from the seller to the buyer, whereas in a licence trans-
action the parties share the risk. Using a company’s overall WACC as a proxy for
expected returns may not adequately take the risks of the transaction into account.
Other rates may more accurately reflect the return required for undertaking the risk,
such as industry standard rates of return. 

Financial formula
The investor model is based on the theory that an investor would not invest in a proj-
ect if the return were less than the cost of raising capital for the investment. Thus, if
the net present value (NPV) of the investment were equal to or greater than zero, the
investor would undertake the endeavour. The formula is shown below.

The project’s internal rate of return (IRR) equals the discount rate (DR) when this
equation results in a NPV of zero. When the buyer and seller have different costs of
capital, the transaction will occur in the range of differences between the two parties’
cost of capital. So if the seller’s cost of capital is 17% and the buyer’s cost of capital
is 12%, the transaction will be priced so that the IRR on the project is between 12%
and 17%. When two parties have the same cost of capital, the transaction will occur
where the two points converge. 

Alternatives
Before discussing the calculation of the proper discount rate, one must understand
the risks inherent in the transaction and the potential investment options. The pro-
posed cost sharing regulations clearly indicate that the affiliated buyer or licensee in
these transactions is an investor and should be treated as such. Section 482 states that 
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in evaluating the arm’s length compensation, it is appro-
priate, consistent with the investor model, to determine
what an investor would pay at the outset of a cost shar-
ing arrangement for an opportunity to invest in that
arrangement.

In the investor model, both the buyer and seller must evaluate
and weigh all of the investment options available. A rational
investor will create a portfolio of investments that balances the
risks undertaken with the expected returns. The optimal port-
folio of investments may be achieved through diversifying the
types of investments, the investment periods or even their
geography. The investor has the option of buying the IP either
through an acquisition or from a related party, license the IP
and/or cost share (that is, jointly develop) future IP. Each
choice is distinctive in its risks and opportunities.

If the investor chooses to purchase the IP, the investor pays
a price that takes into account all the risks of developing the
IP in the future. Once sold, the seller is relieved of all respon-
sibility and risks for the development and commercialisation
of the IP are sold. For many third-party acquisitions, both the
buyer and the seller base their primary value on near-sighted
projections. Contingent considerations may be included as
part of the purchase agreement, but they are typically based
on the next one year to three years of revenue or profit tar-
gets. In the decision to purchase the IP, the buyer calculates
the IRR based on a reasonable number of forecasted years or
uses industry rules of thumb.

Licensing arrangements
Another investment alternative is to license the IP. Licensing
is a means of gaining access to the rights to develop and use
IP without having to pay up front for the endeavour. Licensing
IP can be particularly attractive if a large amount of uncertain-
ty exists. If the IP is in an infant stage or has not yet been
brought to market, the investor may want to license it to mit-
igate its risk. In a licence arrangement, both parties share the
upside and downside risks. In revenue-based licensing
arrangements, both the licensor and licensee obtain a portion
of the benefit of revenue growth (volume or price premium
effects) above expected revenue at the time the deal was
entered into. However the licensee bears the full upside risk
of the cash flows, which are typically more risky than the rev-
enues. For example, the licensee will retain the benefit from
a decrease in the price of raw materials, which increases gross
profits.

The downside risk is shared between the parties in a simi-
lar manner. The revenue risk is shared between the parties
and the incremental risk of cash flows is borne by the licens-
ee. For example, the costs of excess capacity will be borne
solely by the licensee if the volume of production is less than
projected. The licensee can mitigate the downside risk of fal-
tering revenue and negative cash flows by ceasing production
or terminating the licensing arrangement (potentially subject

to penalty). The licensor may also mitigate the downside risk
of the revenue by requiring minimum royalties from the
licensee. At arm’s-length the particular royalty rate schedule
will be negotiated with reference to the portfolio of risk mit-
igation mechanisms that each party employs. 

Although licensing is inherently less risky to the investor
than purchasing the technology, it often does not grant the
investor exclusive rights to the technology. Additionally,
licensing may go on for an indeterminate amount of time or
may include minimum royalty payments for each period. The
allocation of risk, however, is limited to the term of the
arrangement. 

Cost shares
In either a sale or a licensing arrangement, the parties can also
jointly develop and use the IP through a cost sharing arrange-
ment. Incentives to cost share include the desire to share the
development risk with another affiliate and to free up
resources for another investment. Through sharing the devel-
opment risks, the participant is managing its risks while max-
imising returns on its investment. The resources gained from
sharing the costs associated with the qualified cost sharing
arrangement and from the payment received for the external
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contributions to the qualified cost sharing arrangement, give
the seller more resources for other investments. 

Recall the statement noted above from the proposed regu-
lations: 

in evaluating the arm’s length compensation, it is appro-
priate, consistent with the investor model, to determine
what an investor would pay at the outset of a cost shar-
ing arrangement for an opportunity to invest in that
arrangement. 
Although the proposed regulations clearly state that the

participant should be treated as an investor, they do not
take into consideration that a return equal to the discount
rate is the minimum return that an investor would be will-
ing to accept. Forcing the investor’s return to the minimum
return the investor will accept removes the incentives for
cost sharing. It could potentially have a perverse effect (for
the IRS that is), whereby companies will conduct R&D out-
side the US instead of sharing costs related to R&D in the
US. So the investor model should be modified in the appli-
cation of cost sharing arrangements to include the shifting
of risk (and thus the returns related to those risks) to the
buyer/licensee.

R&D risk
As previously mentioned, one of the underlying reasons to
cost share is to allocate the risk through the sharing of R&D

costs. When the buyer pays for the ability to develop, market
and manufacture a technology, the buyer is taking on the
inherent risk of those activities. According to the investor
model, the buyer would expect a return commensurate with
the risk. According to the IRS, the buy-in value for the right
to co-develop IP would be equal to any anticipated returns
that are more than the investor’s discount rate. The original
investor who sold the IP to the new investor is expected to
earn any above normal returns in perpetuity. This effectively
limits the buyer’s return to the discount rate in perpetuity,
thus increasing the seller’s return disproportionately in rela-
tion to the contributions to the IP (see table 1 below). 

R&D is a risky investment. In the pharmaceutical industry,
less than 1% of the compounds examined in the pre-clinical
period make it into human testing and only 20% of the com-
pounds entering clinical trials gain Food and Drug
Administration approval. Furthermore, the pre-clinical and
clinical testing phases may take more than a decade to com-
plete. The pharmaceutical industry is not the only industry
with high-risk R&D projects. In the technology industry,
where technologies and standards are constantly changing,
firms invest a substantial percentage of revenue in R&D each
year just to survive.

A study of venture capital projects by three economists,
FM Scherer, Dietmar Harhoff and Joerg Kukies, found that
roughly 60% of the returns are realised by the top 10% of
venture capital projects. Of the projects analysed, about
half failed to earn positive returns. Another study conduct-
ed by Richard Grabowski found similar results. Companies
undertake R&D projects attempting to achieve a block-
buster product that generates the top 10% of returns; but
more than half of the R&D projects lose money. With more
than half of all R&D projects either losing money or barely
breaking even, a portfolio of diverse investments can enable
an investor to receive a return close to the average.

By splitting the risk with its foreign affiliate, the cost share
participant is not only sharing the rewards of the investment,
but also the losses. Recall that the proposed regulations want
to limit the return of the buyer to its cost of capital and leave
the remaining value with the seller. The example below (table
1) shows the impact of limiting the buyer to only the compa-
ny’s cost of capital. 

Table 1: Investment opportunity, one investor
Table 1 depicts the expected return on a hypothetical invest-
ment for the seller/licensor. The individual investor expects
to incur $100 in R&D in the hope of earning $125.
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R&D

 

investment 
Total

 

return IRR 

Single investor ($100) $125  25% 
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As a single investor, the expected return, or internal rate of
return (IRR) is 25%. Using the investor model as described in
the proposed regulations, if two parties were to cost share this
opportunity, the buyer’s return would be limited to its over-
all company WACC, and the seller would receive the remain-
ing returns.

Table 2 depicts the expected return to both the buyer and
seller for this investment opportunity, assuming a 50/50 split
of costs and revenues. Following the proposed regulations, the
buyer’s IRR is limited to its cost of capital, estimated at 15%
in this case.

Table 2: Investment opportunity, two investors
As the table below shows, the seller’s expected return grows
by 40%, and 50% of the cost shifts to the buyer. If the seller
had invested in this project alone and it failed, the seller
would have incurred $100 in expenses with no return. But by

sharing the costs with the buyer, any losses incurred by the
seller would be reduced by 50%. 

By limiting its return to the overall company WACC, the
buyer received an inequitable return on the individual invest-
ment. Under the theories of an investor model, the buyer
would have weighed the expected return on this investment
against other investments. Since there is an obvious inequali-
ty between risk and reward in this case for the buyer, the
buyer would probably not invest. To better reflect the appro-
priate returns for the risks borne by the buyer, the discount
rate should be adjusted to mirror the risks being borne by the
buyer, not just from the seller’s perspective.

Expected returns
The discount rate used to derive the value of the IP should be
adjusted to reflect the risk of the individual investment. The
proposed regulations suggest that the WACC of comparable
publicly traded companies or the taxpayer’s WACC can be
used as the appropriate discount rate. A WACC is typically
calculated as follows:

Wd represents the share of the comparable’s total financ-
ing that is comprised of debt; We represents the share of the
comparable’s total financing that is comprised of equity; t rep-
resents the tax rate; Cd represents the cost of debt; and Ce

represents the cost of equity.

WACCs can be derived from publicly available informa-
tion, but they are not necessarily indicative of the risk
undertaken for the development and exploitation of IP. By
using a firm’s WACC, the return on the investment is treat-
ed as the expected rate for a portfolio of investments
including low risk investments. The sale of IP should be
treated as an individual assessment of risk, unlike a bal-
anced portfolio of investment with blended rates of return
and risk. The WACC of a company is the average cost of
capital to finance all of the firm’s investments, both risky
and secure. When identifying an appropriate discount rate
for a particular investment, the type of investment drives
the analysis. For instance, a different rate should be used
when investing in R&D versus investing in a distribution
business as posited by Baruch Lev: “the earnings volatility (a
measurement of risk) associated with R&D is, on average,
three times larger than the earnings volatility associated
with physical investment.” 

For investments in R&D, an industry specific return on
R&D can be used. Observed returns on investment (ROI)
are particularly apt for the expected returns, just as other
historical market data are used in financial valuation, includ-
ing betas, earnings and multiples. Since R&D returns on
investment are the returns on the R&D projects that
investors chose to participate in, the ROI on R&D is indica-
tive of the returns required to undertake the risk. Many
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R&D

 

investment 
Total

 

return IRR 

Buyer ($50) $58  15% 

Seller ($50) $68  35% 

Table 2

WACC = Wd Cd(1-t) + We Ce 
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third-party studies reflect the average returns earned from
R&D efforts; there is also significant literature on specific
industries and R&D stages. The following table shows a
summary of publicly available studies that have been con-
ducted on private returns to R&D investment. The studies
noted below span various industries, and are typically aver-
age pre-tax returns.

Table 3: Study results for median R&D return 
on investment 
As shown in the preceding table, the returns range from 10%
to 46%. Returns on R&D vary according to the industry and
the risk of the particular project. Industrial manufacturing
R&D, for example, typically earns a return on R&D invest-
ment of 10% to 15%. High-technology industries have higher
returns on R&D because the benefits of high-tech firms mate-

rialise quicker than in other industries, since the time to
develop and the time to market is shorter.

A rational investor would always weigh the risk of a partic-
ular transaction and discount the income stream of expected
returns accordingly. The discount rate used in an investor
model analysis should reflect the expected returns on the
functions and risks that will be borne by the investor, not just
the seller. Using expected returns that are based on third-
party studies is an independent means of determining the
appropriate discount rate.

If the investor model is to be applied in a cost sharing buy-
in, the correct discount rate must be applied for the expect-
ed return to the buyer or licensee. The IRS has said that the
investor model should be used to develop the seller’s perspec-
tive of the value of IP to be sold to a related party and then
jointly developed. If taxpayers or the IRS are to use the
investor model to develop the expected value of the IP, it is
necessary to understand the terms of the agreement, as it
relates to risk sharing in the future and to analyse the value
from both a buyer and seller perspective. 

The structure of the transaction can shift the risks borne
by each party in the transaction. To apply the investor model
properly, each party must be given a return on its investment
in accord with its risks. Publicly available studies exist that
show industry standard rates of return. Often, the expected
return related to an individual R&D investment is greater than
the company-wide WACC.

 Author (year) Return (%)
Scherer (1982, 1984) 29-43%
Bernstein-Nadiri (1988) 10-27%

Goto-Suzuki (1989) 26%
Bernstein-Nadiri (1991) 15-28%
Nadiri (1993) 20-30%

Griliches (1994) 12-46%
Jones and W illiams (1998) 35%
Aboody-Lev (2001) 29%

Table 3
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