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Abstract
Rising drug spending has led to increased calls to curtail drug costs. However, it is unclear 
where to target policy solutions. We estimated excess returns (the extent to which a firm’s 
profits are higher than expected given the risk associated with their investments) for man-
ufacturers and middlemen in the pharmaceutical supply chain to determine who is mak-
ing excessive profits. Excess returns were calculated as the difference between return on 
invested capital and the expected returns given risk, which is known as the weighted aver-
age cost of capital. We compared excess returns for manufacturers and middlemen to the 
average for S&P 500 companies. We find that both manufacturers and middlemen have 
higher excess returns in 2013–2018 compared with the S&P 500. However, if we treat 
research and development (R&D) as an investment rather than an expense, we find that 
excess returns for pharmaceutical manufacturers are lower than the S&P 500 (1.7% vs. 
3.6%), but biotech manufacturers (9.6%), wholesalers (8.1%), and insurers/PBM/retailers 
(5.9%) continue to have significantly higher excess returns compared to the S&P 500. Our 
findings suggest public policies that promote competition in all areas of the pharmaceutical 
supply chain are important avenues for curtailing drug spending.
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Introduction

In recent years, high and rising drug spending and prices have received scrutiny from the 
media (Kliff 2018; Thomas and Ornstein 2018; Hancock and Tribble 2018; Drash 2018). 
This has led to increased interest by policymakers in curtailing drug spending. However, it 
is unclear where to target policy solutions. Some contend that pharmaceutical companies 
are primarily responsible for high drug spending (Pharmaceutical Care Managment Asso-
ciation 2018). A recent GAO report shows that more than two-thirds of all drug companies 
saw an increase in profit margins between 2006 and 2015 and the profit margins of the 
top 25 largest drug companies well exceed those of companies in other industries (United 
States Government Accountability Office 2017). Others contend that high returns on phar-
maceutical investment are justified by the risks associated with the development of new 
therapies. For example, only 7–10% of all drugs that have undergone Phase 1 clinical trials 
are eventually approved by the FDA, although the risk of failure is lower for Phase III clini-
cal trials (Wong et al. 2018; Hay et al. 2014; Thomas et al. 2016), which allows companies 
to adjust their research and development (R&D) spending to account for relative risk at 
various phases in the drug development process.

Despite the high risk associated with developing new therapies, estimates from 1978 to 
1987 found returns in the pharmaceutical industry exceeded other industries by 2–3 per-
centage points, even after accounting for risk associated with investment (US Congress, 
Office of Technology Assessment 1993). This finding indicates pharmaceutical companies 
earned “excess returns”—a measure commonly used in the finance literature to estimate 
the extent to which firms generate higher than expected returns given the risk associated 
with their investments (Damodaran 2012; Berk and DeMarzo 2017; Palepu and Healy 
2013). Berndt et  al. (2015) found positive lifetime profitability (net of R&D costs) for 
drugs introduced in the 1990s, but that profitability has since declined, and became nega-
tive for the 2005–2009 drug cohort (Berndt et al. 2015). Although more recent studies of 
excess returns have not been conducted, Ledley et  al. (2020) found that for 2000–2018, 
companies in the pharmaceutical industry were more profitable compared with companies 
in the Standard and Poor’s 500 Index (S&P 500), which aligns with GAO results (United 
States Government Accountability Office 2017; Ledley et  al. 2020). While the findings 
from both studies support the argument that companies in the pharmaceutical sector are 
generally profitable, they cannot be interpreted as profitability being “too high” since high 
returns might just be a reflection of higher risk.

Despite potentially high profits in the pharmaceutical industry, focusing on pharma-
ceutical companies as the sole drivers of high drug prices is potentially misleading given 
the complexity of the pharmaceutical supply chain in the US. Ultimately, drug spending 
is determined through negotiations between multiple stakeholders, including pharmaceuti-
cal companies, insurers, pharmacy benefit managers (PBMs), pharmacies, and wholesalers, 
with each stakeholder obtaining a share of profits from drug sales. A recent study used 
data from firm financial statements in the pharmaceutical supply chain and showed that for 
a hypothetical $100 spent on prescription drugs by a consumer, manufacturers kept $58 
($15 of which is net profit) and insurers, PBMs, pharmacies, and wholesalers (“middle-
men”) collectively kept $42 ($8 of which is net profit) (Sood et al. 2017). While this analy-
sis confirms manufacturers capture the most profits compared with other companies in the 
pharmaceutical supply chain, the study does not determine whether profits are “excessive.”

Our study extends and complements the existing literature by estimating excess 
returns to explore whether any sector of the pharmaceutical supply chain–manufacturers, 
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wholesalers, or insurers/PBMs—is earning excessive profits between 2013 and 2018. A 
firm makes “excess returns” if it generates more profits than expected given the risk asso-
ciated with their investments. Excess returns account for the riskiness of investments as 
firms that make higher profits by making riskier investments will also face a higher cost of 
capital in equity (stocks) or debt (bonds) markets to raise funds that finance investments. 
We compare the excess returns in each sector of the pharmaceutical supply chain to excess 
returns of firms in the S&P 500—an industry benchmark consisting of large publicly traded 
companies that represent about 80% of the US equity market by market value.

Our study is conducted at the firm-level and aggregated by industry for a cross-industry 
comparison. One critique of industry-level studies is that they fail to capture firm hetero-
geneity with respect to R&D depreciation rates, product diversification, and product life 
cycles, and therefore are subject to measurement error (DiMasi and Grabowski 2012). To 
address this criticism, a related literature estimates the returns to pharmaceutical R&D 
using a life-cycle approach to calculate costs and returns for individual drugs (Berndt 
et al. 2015; DiMasi 2002; Grabowski and Vernon 1994; Grabowski et al. 2002). While this 
approach incorporates within and across company heterogeneity into R&D returns calcula-
tions, it also has limitations. First, the approach relies on proprietary firm data on clinical 
trials, the costs of conducting the clinical trials and the success rates of clinical trials. Sec-
ond, R&D costs are typically not observed at the level of individual drugs and thus studies 
rely on industry averages. Similarly, individual drug revenue data are not always observed 
for the full life cycle, and therefore calculations rely on projections (Berndt et al. 2015). 
Finally, while the life-cycle approach is more widely used in pharmaceutical R&D stud-
ies, our aim is to compare returns for companies within the pharmaceutical supply chain to 
returns of other companies in the S&P 500 rather than determining the value of R&D for 
specific drugs. Therefore, our analysis is conducted using an industry-level approach.

We estimate two measures of excess returns: one uses a traditional accounting approach 
and treats R&D expenditures as an expense; the other estimates “adjusted excess returns,” 
treating R&D expenditures as investment. The second approach explicitly recognizes that 
R&D expenditures yield new products that increase profits in future years, and are there-
fore more similar to investments than traditional expenses such as rent or salaries.

Methods

Conceptual framework

A firm makes “excess returns” if it generates higher than expected profits given the risk 
associated with their investments. Excess returns were therefore calculated as the differ-
ence between return on invested capital (ROIC) and the expected returns given risk, which 
is known as the weighted average cost of capital (WACC). ROIC is calculated as the ratio 
of current post-tax earnings to invested capital (i.e., assets) in the previous year. We con-
sidered two methods of calculating ROIC which differ in their treatment of R&D spending. 
Unadjusted ROIC assumes R&D spending is an expense in the period in which it occurs, 
and does not contribute to the value of the firm’s assets. The assumption that R&D spend-
ing is not an asset is counterintuitive, particularly for manufacturers, since R&D expen-
ditures on drug discovery eventually yield new commercial products that provide future 
returns for the firm. Thus, we also calculated adjusted ROIC, which treats R&D expenses 
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as investments (i.e., R&D is capitalized), effectively recognizing R&D expenditures’ con-
tribution to firm value (Damodaran 1999).

Companies finance assets with capital from either the debt or equity markets. In each 
of these markets investors expect a certain return on their investments, and the expected 
rate of return is the cost of capital. Investors’ expected return in each market reflects the 
riskiness of investments, with higher risk investments expected to provide higher returns. 
WACC calculates each firm’s average cost of capital by weighting the expected rates of 
return in the debt and equity markets by the fraction of firm capital financed by debt and 
equity. Industries with higher WACC are considered riskier.

Some companies may acquire new assets (e.g., drugs for pharmaceutical companies 
in particular) through mergers and licensing. For example, Gilead Sciences’ acquisition 
of Pharmasset in 2011 provided the basis for their commercially successful Hepatitis C 
treatments. While these acquisitions will not appear as R&D in the company’s financial 
statements, they will be accounted for in other aspects of the financial statement, namely 
investments and earnings, and will therefore be captured in our excess returns calculation. 
Similarly, drug (or other types of R&D) failures, while not directly observable, will be 
implicitly accounted for in excess returns. Specifically, failed R&D (drugs in particular for 
pharmaceuticals) will incur an up-front cost, which will impact R&D expenses, but will 
not provide future returns to the company, which will be reflected in lower earnings.

Data and sample

We collected firm-level financial data for 2013 to 2018 from financial statements of pub-
licly traded companies compiled by CompuStat Fundamentals Annual (Standard & Poor’s/
Compustat 2013). Our main sample included all companies in the S&P 500 from 2013-
2018. Since the composition of the S&P 500 changes each year, the underlying compa-
nies in our index change over time. Companies in the pharmaceutical supply chain were 
identified using Standard Industrial Classification (SIC) codes: manufacturers included 
pharmaceuticals (SIC = 2834) and biotech (SIC = 2836) and middlemen included insurers 
(SIC = 6834), wholesalers (SIC = 5122), and retailers/pharmacies/PBMs (SIC = 5912). Our 
final manufacturer sample included 28 companies with aggregate average revenues equal to 
$410 billion per year, and average aggregate R&D spending of $72.1 billion per year. Our 
final middlemen sample included 11 companies with aggregate average revenues equal to 
$1205 billion per year and $0.3 billion in R&D spending per year. The remaining compa-
nies in the S&P 500 that are not in the pharmaceutical supply chain were used to create an 
overall benchmark for comparison.

Although the S&P 500 includes some of the largest publicly traded companies, some 
large publicly traded companies do not qualify for inclusion in the S&P 500 based on 
criteria unrelated to size. For example, Novartis and Sanofi both have higher average 
revenues than most manufacturers in our main sample, but since they are headquar-
tered outside the US, they do not qualify for inclusion in the S&P 500. Therefore, we 
also analyzed an augmented sample that included other publicly traded companies in 
the pharmaceutical supply chain that are not part of the S&P 500 but are relatively 
large. Specifically, we included companies from Sood et  al. (2017) that were availa-
ble in CompuStat. Our augmented sample added 6 manufacturers to the main sample, 
which accounted for an additional $230 billion in aggregate average revenues and $39.3 
billion in aggregate R&D spending per year. Three additional middlemen were in the 
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augmented sample, accounting for $60 billion additional aggregate average revenues per 
year Table  1 provides a full list of companies in the pharmaceutical supply chain for 
both samples.

We excluded companies in the pharmaceutical supply chain that were not in the S&P 
500 or identified as part of the augmented sample. These companies are generally smaller 
and are less comparable to the S&P 500 companies that were used as a benchmark. The 
manufacturers in our main and augmented sample account for 85% of revenues for Com-
puStat companies within the relevant SIC codes (2834 and 2836). Similarly, the middle-
men in our main and augmented sample account for 95% of revenues among CompuStat 
companies within the relevant SIC codes (5122, 5912, and 6834).

Excess returns calculations

Excess returns are the difference between return on investment capital (ROIC) and the 
weighted average cost of capital (WACC). More specifically, we calculated estimated 
returns as follows:

where t indexes the time period, EBIT is earnings before interest and taxes (i.e., operating 
income), and WACC is the weighted average cost of capital. R&D spending is included as 
an expense (part of EBIT) in the unadjusted excess returns calculation. Adjusted excess 
returns capitalizes R&D so that it is treated as part of investment capital rather than an 
expense. Specifically, we have:

The first adjustment (adding R&D expenses to the numerator) involves removing R&D 
expenses from operating income. Since R&D creates an asset, we then calculate the cumu-
lative value of the asset. Assets (including R&D) lose value over time, which requires an 
assumption for the useful life of an asset, or the time until the asset fully depreciates and 
loses all value. Previous studies estimated the life of R&D projects for pharmaceuticals 
was equal to 9.8 and 11.8 years (Hansen 1979; DiMasi et al. 1991). Therefore, we assume 
a useful life equal to 10 years for our study, and conduct sensitivity analyses that vary use-
ful life to 8 years and 12 years. The asset is amortized uniformly (10%) each year over its 
useful life to account for depreciation, and the amortized value is subtracted from earnings 
each year as an adjustment. The value of the asset in year t is then equal to the sum of the 
unamortized R&D expenditures from the previous 10  years, which is represented math-
ematically by:

where t indexes the year (and the current year is normalized to 0), and n is the useful life of 
the asset, which is equal to 10 in our case. Additional details of the excess returns calcula-
tions are provided in the Appendix in ESM.

(1)Unadjusted Excess Returns =
EBITt − (Income taxes)t

(Investment capital)t−1
−WACCt

(2)Adjusted Excess Returns =

(

EBITt + RD Expenset − amortized RDt

)

− (Income taxes)t

(Investment capital)t−1 + (Value of RD Asset)
−WACCt

(3)Value of RD Assett =

t=0
∑

t=−(n−1)

(RD expenditures)t
(n + t)

n
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Analysis

We calculated average unadjusted and adjusted excess returns for both manufactur-
ers and middlemen during 2013–2018 (pooled and annually) and compared these val-
ues to average excess returns for all other companies in the S&P 500 during the same 
timeframe. Group averages were constructed by weighting individual firm returns by 
their previous year’s investment capital. Since manufacturers and middlemen include 
a diverse group of firms, we focus on subgroups within those categories. Specifically, 
we split manufacturers into pharmaceutical and biotech companies and middlemen into 
wholesalers and other (insurers/retailers/pharmacies/PBMs). Although some manu-
facturers develop both pharmaceutical and biotech products, their financial data is not 
reported separately by product type. We therefore used the SIC code, which is based 
on a company’s primary source of revenue, to classify which companies belong to each 
manufacturer subgroup. Ideally, we would like to analyze each sector of middlemen sep-
arately, but we could not disaggregate PBMs from insurers/retailers/pharmacies since 
many of the companies in our sample are involved in both parts of the supply chain. For 
example, the largest insurer in the US also owns one of the top 3 PBMs. Additionally, 
we conducted an analysis that splits manufacturers into groups based on whether their 
primary focus is on branded, generic, or other products since we expect them to have 
different levels of excess returns.

We conducted several sensitivity analyses using different excess return measures, 
including (1) weighting averages by revenues; (2) using unweighted average excess 
returns; (3) using median excess returns; and 4) calculating excess returns varying the 
useful life of R&D assets.

Limitations

This work should be viewed in light of its limitations. First, we relied on data from 
firm financial statements, which can be misreported or manipulated through standard 
accounting methods. For example, companies may report artificially low R&D to reduce 
expenses; this is one potential explanation for why most middlemen in our sample 
have zero average R&D (Sherman and Young 2001). However, despite the potential for 
manipulation, we must take the data at face value. Second, we focused on the 6 most 
recent years of returns since industries for the WACC data were consistently defined 
over that timeframe. Although generating a crosswalk that maps industries from 2013 
to 2018 to earlier years would allow us to look at a longer range of returns, it would 
introduce significant measurement error. Third, we were unable to disaggregate excess 
returns of PBMs from insurers and pharmacies/retailers since many companies in our 
sample were involved in multiple sectors of the supply chain and do not publish separate 
financial data for different sectors within the same company. Similarly, excess returns of 
pharmaceutical firms capture both the returns on all investments made by these firms. 
Although majority of investments by these firms are in the pharmaceutical sector some 
firms invest in other sectors such as consumer products and animal health. Finally, it is 
possible that reporting of rebates may lag sales and therefore cause revenues to be over-
stated (for manufacturers) or understated (for insurers/PBMs/retailers) in a given period, 
but our results pooled across years should help minimize this issue.
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Results

Unadjusted and adjusted excess returns are presented in Fig. 1 for subgroups of manufac-
turers, middlemen, and the S&P 500. Pharmaceutical and biotech companies’ unadjusted 
excess returns exceed their adjusted excess returns by 3.0 percentage point and 3.5 percent-
age points, respectively, reflecting their positive R&D expenditures. In contrast, adjusted 
and unadjusted excess returns are roughly the same for middlemen, reflecting their low 
R&D spending.

The results show that biotech companies earn significantly higher excess returns than 
other companies in the pharmaceutical supply chain and the S&P 500, even after capi-
talizing R&D. Pharmaceutical companies have unadjusted excess returns of 4.7% com-
pared to 4.2% for the S&P 500 (p = 0.63), but their adjusted excess returns are significantly 
lower compared with the S&P 500 (1.7% vs. 3.6%, p < 0.01). In contrast, biotech compa-
nies have unadjusted excess return of 13.1%—8.9 percentage points higher than the S&P 
500 (p < 0.01), and adjusted excess returns of 9.6%—6.0 percentage points higher than 
the S&P 500 (p < 0.01). Among middlemen, wholesalers have the highest adjusted excess 
returns, 8.1%, compared to 5.9% for insurers/retailers/pharmacies/PBMs. Adjusted excess 
returns for both middlemen subgroups are significantly higher compared with the S&P 500 
(p < 0.01).

Our results are similar for the augmented sample, and were robust to (a) using medians 
rather than means when estimating excess returns; (b) using revenue rather than invested 
capital as weights for calculating average excess returns; and (c) using 8 or 12 years rather 
than 10 years as the expected life of R&D assets. Results for the augmented sample and 
sensitivity analyses are presented in the Appendix in ESM.

We also examined whether annual adjusted excess returns between 2013 and 2018 
for manufacturers and middlemen followed similar trends relative to the S&P 500, and 
checked which companies contributed most to excess returns in a given sector by excluding 
each company from the analysis (see Appendix in ESM for full results). Table 2 presents 
adjusted excess returns by year for each sector in the pharmaceutical supply chain and the 
S&P 500. For the remainder of the paper, we will refer to adjusted excess returns simply as 
excess returns.

Pharmaceutical companies had the consistently lowest excess returns across all years, 
and their returns declined in 2017–2018. Their excess returns ranged from 3.2 percent-
age points lower (in 2018) to 1.5 percentage points lower (in 2016) than the S&P 500, 
and the difference in annual returns were insignificant for all years. Pharmaceutical 
excess returns were fairly robust to the exclusion of any one company (ranging from 1.0 
to 2.1% pooled across all years), but were most sensitive to the inclusion of Johnson & 

Fig. 1  Average excess returns, 
2013–2018
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Johnson and Celgene (which had above average excess returns) and Abbott, Allergan 
PLC, and Merck (which had below average excess returns).

In contrast, biotech companies had consistently higher excess returns compared 
with the S&P 500, but were also more volatile, ranging from − 1.9 percentage points 
lower than the S&P 500 in 2017 to 13.1 percentage points higher than the S&P 500 in 
2015. Of note, biotech excess returns spiked in 2014–2015, then began to decline, and 
returned to their 2013 level by the end of the study period. This spike in excess returns 
can likely be explained by the approval of several blockbuster drugs in this sector: Gile-
ad’s first Hepatitis C drug was approved in 2013, and in 2014 both Gilead and Abbvie 
had Hepatitis C drug approvals. Biotech excess returns were most sensitive to the inclu-
sion of Gilead and Abbvie (above average excess returns) and Amgen, which had below 
average excess returns.

Within the pharmaceutical and biotech sectors, three companies (Abbott, Baxter, 
and Zoetis) manufacture slightly different products (nutritional supplements, surgical 
devices, and animal pharmaceuticals) compared with the other branded manufactur-
ers, and six companies primarily focus on generic drugs. Abbott, Baxter, and Zoetis 
earn lower average excess returns than the rest of the pharmaceutical industry (− 1.7% 
vs. 3.8%). Branded manufacturers have higher unadjusted excess returns than the full 
manufacturer industry (7.1% vs. 6.9%; excluding Abbott, Baxter, and Zoetis). Similarly, 
their excess returns after capitalizing R&D are higher than the full manufacturer indus-
try (3.9% vs. 3.8%) as well as the S&P 500.

Wholesalers had consistently higher annual excess returns compared with the S&P 
500 (ranging from 2.1 percentage points higher in 2014 to 5.1 percentage points higher 
in 2017). Only three companies belong to the wholesaler group, and all of them had 
excess returns that were greater than those for the S&P 500 during the study period. In 
contrast with the pharmaceutical sector’s excess returns, which declined over our study 
period, the insurer/PBM/retailer sector experienced an upward trend in excess returns. 
Specifically, excess returns for the insurer/PBM/retailer were less than 1 percentage 
point higher than the S&P 500 between 2013 and 2015, and the difference increased to 
approximately 3 percentage points higher in 2017 and 2018.

Although most of the companies in the insurer/PBM/retailer group serve multiple 
functions, we further split the category into companies that are primarily PBM/retailer 
(Express Scripts, CVS, and Walgreens), and grouped the remaining companies as insur-
ers. The insurers had slightly higher excess returns compared with the PBM/retailer 
group—6.2% versus 5.4%—and both experienced similar upward trends in excess 

Table 2  Adjusted excess returns by year

Excess returns are weighted by investment capital. Companies in the main sample are listed in Table 1
*p < 0.05 for test of difference from S&P 500 excess returns

2013–2018 
pooled (%)

2013 (%) 2014 (%) 2015 (%) 2016 (%) 2017 (%) 2018 (%)

Pharmaceuticals 1.7 2.1 1.8 1.7 2.5 1.2 0.9
Biotech 9.6 8.5 15.2 17.2 10.2 2.2 8.7
Wholesaler 8.1 8.3 6.2 7.8 8.3 9.1 8.9
Insurer/PBM/Retailer 5.9 4.6 4.2 4.9 5.5 8.0* 7.2*
S&P 500 3.6 4.1 3.9 2.1 3.0 4.4 4.0
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returns during our study period. The insurer/PBM/retailer group’s excess returns were 
relatively robust to the inclusion of any one company, ranging from 5.3 to 6.4%. Excess 
returns were most sensitive to the inclusion of Cigna and United Health, both of which 
had above average excess returns, as well as Anthem, which had below average excess 
returns.

Discussion

We compared excess returns, which are calculated as return on investment net of the cost 
of capital for investment, for manufacturers and middlemen in the pharmaceutical supply 
chain and compared their returns with companies in the S&P 500. We found that both man-
ufacturers and middlemen have higher unadjusted excess returns in 2013–2018 compared 
with the S&P 500. However, if we treat R&D as an investment rather than an expense, 
manufacturer returns are similar to those of S&P 500 companies. Within sectors, biotech 
firms have higher returns than pharmaceuticals, and wholesalers have higher returns than 
insurance/PBMs/retailers during this period, irrespective of whether R&D is treated as an 
investment or expense.

We are aware of one earlier study that estimated excess returns using the same meth-
odology in our paper for the pharmaceutical industry, but it used data from 1978 to 1987 
and did not include middlemen (US Congress, Office of Technology Assessment 1993). 
That study found adjusted returns in the pharmaceutical sector were 2–3 percentage points 
higher compared with other industries between 1978 and 1987. Our finding that excess 
returns for pharmaceutical companies are higher than the S&P 500 if we treat R&D as an 
expense is consistent with that study, but we show that adjusted excess returns for pharma-
ceutical companies are on par with the S&P 500 for the most recent 5 years. Our findings 
for the pharmaceutical sector are also broadly consistent with more recent research that 
relied on analysis conducted at the drug level (Berndt et al. 2015; Deloitte 2019). While the 
results for Berndt et al. (2015) only span through drugs approved between 2005 and 2009, 
they found net economic returns were negative for the most recent drug cohort. Our range 
of excess returns for the pharmaceutical sector (2.1% in 2013 to 0.9% in 2018) suggests the 
Berndt et al. (2015) result was not an outlier, and the trend of relatively low profitability 
net of R&D in the pharmaceutical sector has continued. This downward trend in returns to 
pharmaceutical R&D corroborates Deloitte (2019): the rate of return to R&D in 12 large 
cap companies declined from approximately 5% in 2013 to 2% in 2019 (Deloitte 2019).

Although Sood et al. (2017) describe returns for all sectors of the pharmaceutical sup-
ply chain, they do not compute excess returns. Examining excess returns (as opposed to 
returns) is important since the different sectors in the pharmaceutical supply chain have 
variable risk characteristics, and excess returns account for those differences. Our find-
ing of positive excess returns is expected since our sample consists of profitable firms that 
are well-established in their lifecycle (Damodaran 2012). In contrast, companies in ear-
lier lifecycle stages would likely have lower (and in some cases negative) excess returns 
since they are likely to have major investment outlays that have not yet realized into profits 
(Damodaran 2012). Although we expected positive excess returns for our sample, excess 
returns above an industry benchmark, such as the S&P 500, might indicate barriers to 
entry, market inefficiency or other market failures that allow persistent excess returns.

Our results suggest the degree of competition in the pharmaceutical supply chain 
deserves greater scrutiny. The pharmaceutical supply chain is already highly consolidated 
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with a few firms controlling several key sectors. For example, the top 3 PBMs account 
for 72% of the market (Fein 2018). In addition, the two most recent consolidation efforts 
involving CVS and Aetna (finalized in 2019) as well as Cigna and Express Scripts, will 
result in all three major PBMs being paired with large insurers. This vertical consolidation 
of the supply chain could create additional barriers to entry in the insurance and PBM mar-
kets and further limit competition. In light of these concerns, the American Medical Asso-
ciation has opposed the proposed mergers and lawmakers have asked the Federal Trade 
Commission to review whether past consolidation of the PBM market has benefited con-
sumers (Tracer and Langreth 2018).

Among middlemen, wholesalers have the largest excess returns, and these are signifi-
cantly higher than S&P 500 excess returns even if we treat R&D as an investment. This 
finding is consistent with a highly consolidated market—the three wholesale companies 
in our sample have controlled over 80% of the market since 1998, and have accounted for 
at least 90% of revenues since 2007 (Britt 2007; FTC v. Cardinal Health, Inc., and Ber-
gen Brunswig Corp. 1998). Reflecting a lack of competition, all three major wholesalers 
have been targeted by litigation for questionable practices such as illegal handling of oncol-
ogy drugs and anticompetitive behavior, specifically the monopolization of local markets 
resulting in inflated prices (Pierson 2017; Federal Trade Commission 2015; Bernstein 
2018). Weak competition could be the result of significant barriers to entry in this sector, 
since wholesaler regulations vary by state, and it is a substantial undertaking to establish 
and staff warehouses and distribution networks across the US, as well as implement and 
manage product tracking and verification systems to comply with the Drug Quality and 
Security Act (2013) and Guidelines for State Licensing of Wholesale Prescription Drug 
Distributors (1990). Moreover, since manufacturers prefer to work directly with the big 
three wholesalers, smaller wholesalers must frequently obtain product from the major 
wholesalers (Britt 2007).

In contrast with middlemen, monopoly power in the pharmaceutical and biotech sec-
tors—derived through the US patent system—provides incentive for innovation that might 
not happen otherwise. Such monopoly power does lead to higher prices following drug 
approval, which would be harmful to patients if it results in underutilization of drugs. How-
ever, in markets with insurance, where a majority of patients face limited copays or other 
out of pocket costs, underutilization is arguably a minor issue (Lakdawalla and Sood 2013): 
roughly 8% of adults report they do not take drugs as prescribed to save money (Cohen and 
Villarroel 2013). Furthermore, patients in the US may tend to have access to drugs that 
are not available in markets outside the US (Danzon and Furukawa 2008; Haninger 2018). 
It is possible, however, that we provide too many incentives for certain types of R&D, as 
argued by critics of “me too” or follow on drugs (McIntyre 2019; LaMattina 2015).

Although our paper was motivated by rising drug spending and the potential role of 
all sectors in the pharmaceutical supply chain, high returns in the insurance sector may 
also reflect profits generated from non-pharmaceutical medical care. For example, the 
recent decline in use of medical care during the Covid-19 pandemic—predominantly 
driven by postponement of elective procedures and foregone office visits—has resulted 
in a surge of profitability for health insurance companies (Abelson 2020). Since 2011, 
health insurers’ profits and overhead have been capped by the Affordable Care Act, 
with insurers being required give consumers rebates using profits in excess of the cap. 
The degree to which this has benefited consumers is small: although annual premiums 
rose from $4400 to $5000 between 2015 and 2016 and 2017, rebates were only $6 and 
$9 in those years, respectively (Hall and McCue 2019). If insurers were passing excess 
returns back to patients in the form of reduced premiums, we would expect to see 
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downward trends in excess returns rather than the upward trends in our study period. In 
addition, empirical evidence shows that market power in the insurance industry leads 
to lower provider prices but not lower premiums (Brief of professors as amici curiae in 
support of appellees and affirmance 2017). A more detailed analysis of the insurance 
sector and how its revenue and expense streams contribute to overall profitability is 
outside the scope of this paper, but an important area for future study.

Our findings also suggest that recent policy proposals which target middlemen, 
such as the American Patients First plan, are a step in the right direction (U.S. Depart-
ment of Health and Human Services 2018). For example, policies that limit rebates by 
PBMs or require PBMs and insurers to pass rebates through to consumers could poten-
tially lower PBM profits and out of pocket costs for patients using drugs, although it 
is possible removing rebates might shift costs to healthy patients in the form of higher 
premiums. Other suggested policies aimed at middlemen would increase drug price 
transparency, including removal of pharmacy gag clauses and requiring plan sponsors 
to provide patients information about drug price increases and lower cost options.

Although we find that middlemen earned consistently higher excess returns com-
pared with the S&P 500 during our study period, biotech companies also generated 
persistent excess returns. High profits could be potentially welfare improving for 
patients if they have improved access to high value pharmaceutical products. Indeed, 
the spike in biotech excess returns in 2014–2015 coincided with the approval of sev-
eral Hepatitis C therapies, which represented a major advance in treatment. While 
drug development is generally riskier for biotech companies (DiMasi and Grabowski 
2007), excess returns account for this risk, and therefore biotech companies are still 
seeing consistently high returns on their investment. This suggests that policies aimed 
at increasing competition in the biotech sector could be another fruitful avenue for 
curtailing drug spending. Despite accounting for less than 2% of total prescriptions, 
the proportion of total drug spending on specialty drugs has increased from 25% in 
2008 to 47% in 2017 (Iqvia Institute 2018). Although Congress passed the Biologics 
Price Competition and Innovation Act in 2010 to increase competition in the biologics 
market through the development and sale of biosimilars, only three biosimilars (out 
of 11 approved) are currently marketed in the US (U.S. Food and Drug Administra-
tion 2018a). Recognizing the continued lack of competition in the biologics market, 
the Food and Drug Administration (FDA) released the Biosimilars Action Plan in July 
2018, which outlined key strategies for increasing biosimilar innovation and adoption 
as well as supporting market competition by reducing gaming of FDA requirements, 
which results in delayed approvals for biosimilars (U.S. Food and Drug Administra-
tion 2018b). To the extent that these policies promote competition, they would curtail 
excess returns currently enjoyed by the biotech sector.

Although branded manufacturers have higher excess returns compared with the full 
manufacturer industry, the potential role of generic manufacturers in rising drug prices 
has not been overlooked by policymakers. The practice of purchasing off-patent drugs 
and subsequently increasing the price received considerable media attention in recent 
years (Rockoff and Silverman 2015; Willingham 2016). While Maryland passed legis-
lation to prevent price gouging, it was ruled unconstitutional (Barker 2019). Although 
lawmakers may attempt to prevent future instances of price gouging through legis-
lation, this behavior in the generics market highlights a potential area for a stronger 
“middlemen” presence in the supply chain.
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Conclusions

Our study shows that companies in the pharmaceutical supply chain, including manufactur-
ers and middlemen, have higher excess returns than the S&P 500 if R&D is treated as an 
expense. If we adjust excess returns and treat R&D as investment capital, pharmaceutical 
manufacturers’ excess returns are on par with the S&P 500, while middlemen and biotech 
firms earn consistently higher excess returns. Our findings suggest public policies that pro-
mote competition in all areas of the pharmaceutical supply chain are important avenues for 
curtailing drug spending.
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