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KEY TAKEAWAYS
 • Drug rebates and list prices are positively correlated: On average, a $1 increase in rebates is 

associated with a $1.17 increase in list price.
 • The relationship between rebates and list prices persists when controlling for time trends 

by drug class, and when excluding drugs with high Medicaid share.
 • Single-source drugs have higher average list prices and rebates than multi-source drugs, 

and show a stronger relationship between changes in rebates and list prices.
 • Rebates play a role in increasing drug prices, and reducing or eliminating rebates could 

result in lower list prices and reduced out-of-pocket expenditures for some patients.

The roles played by actors in the pharmaceutical system—
specifically pharmacy benefit managers (PBMs) and 
manufacturers—in rising drug prices have recently received 
much scrutiny in the press and policy circles.1-5 There is 
a good reason for this: higher drug prices hurt uninsured 
patients who pay list prices and insured patients who pay 
coinsurance and deductibles based on drugs’ list prices.6 
There are two competing ideas about what is driving the 
increase in list prices.  Some argue that manufacturers are 
solely to blame, as they unilaterally set list prices.7 Others 
argue that PBMs share the blame for increasing drug 
costs because their demands for ever-higher rebates drive 
manufacturers to raise list prices to maintain profit margins 
net of those higher rebates.8 A resolution to this question 
relies in part on the relationship between list prices and 
rebates, which can be established empirically.  
 Understanding the relationship between rebates and list 
prices is important for several reasons. First, it informs the 
degree to which efforts to lower drug spending should target 
manufacturers or others in the distribution system. Second, 
it illuminates whether policies affecting PBM business 
practices could lead to lower drug prices and spending. For 
example, this analysis would inform how a recent proposal 

to eliminate drug rebates in government programs would 
affect government and consumer spending.6 Finally, it 
informs major litigation related to PBM practices such as 
the recent class action lawsuit alleging that PBMs increased 
EpiPen costs for consumers by simultaneously increasing 
rebates and list prices.
 Although manufacturers and distribution system 
entities keep most drug price and rebate information 
confidential, SSR Health LLC has developed proprietary 
estimates of these data, based on several publicly available 
sources.9 Using these estimates, we evaluate the relationship 
between estimated rebates and list prices empirically.  

DATA
 
We used SSR Health’s Rx Brand Pricing Data Tool which 
provides quarterly U.S. list prices and estimated U.S. net 
prices of brand drugs representing $380 billion in 2016 
sales (about 84 percent of U.S. brand prescription drug 
sales).9 The SSR data are compiled from product-level net 
revenues reported by publicly-traded pharmaceutical firms 
in financial statements and earnings calls, and product-
level unit volumes from third-party data vendors. From 
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multi-source drugs), and when drugs with high Medicaid share are excluded. This robust positive 
relationship suggests that rebates do play a role in increasing list prices, and that reducing or 
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Table 1: Descriptive Statistics of Analytic Variables

Notes: Sample excludes drugs with negative rebates. SSR Health methodology for estimating net price may produce negative rebates due to disparities in timing between 
inventory and sales. NDC=National Drug Code. All dollar figures are nominal. Stata® 14 was used for estimations.

the quarterly estimates, we created annual average prices 
for each drug and calculated the difference between list 
and estimated net prices for 1,335 U.S. brand prescription 
drugs by National Drug Code (NDC) from 2015 to 2018. 
Rebates to PBMs likely account for most of this difference, 
but other contributors include manufacturer payments and 
discounts to other intermediaries including wholesalers and 
pharmacies. For simplicity, we refer to the entire difference 
as “rebates.”
 We also gathered information on whether the brand 
drugs in our sample had a generic equivalent available at the 
time, using information from FDA.gov,10 First Databank,11 
Medicare Part D claims, and web searches. 2,104 NDC-
years in our sample are for single-source drugs, and 1,457 
NDC-years are for multi-source drugs (those with a generic 
equivalent available). A drug may switch from single- to 
multi-source during the study period if generic competition 
began between 2015 and 2018.
 NDCs with annual estimated net price greater than list 
price were excluded from our final sample, because a net 
price greater than list price would mean that, instead of 
manufacturers paying rebates to PBMs, PBMs are paying 
rebates to manufacturers, which is impossible. We believe 
that observations where net price exceeds list price represent 
measurement error in SSR’s estimation methodology that 
results from rising drug channel inventory levels. Excluding 
these observations from our analysis did not materially affect 
our results. Complete details of the sample selection process 
are provided in appendix Table A1. Tables A2, A3 and A4 

in the appendix provide the corresponding results of our 
analysis on the less restricted sample where we exclude only 
the 44 NDCs whose list price exceeds net price more than 
$1,000.
 Our final analytic sample thus includes all NDCs 
appearing in both SSR Health and First Databank datasets 
in 2015-2018 without negative rebates and for which change 
in rebates can be calculated.  
 Finally, we used the 2016 Medical Expenditures Panel 
Survey (MEPS) to calculate Total Medicaid Expenditure 
and Total Expenditure by drug class for a nationally 
representative sample of the US civilian noninstitutionalized 
population. We used HIC3, a therapeutic drug classification 
provided by First Databank, to define drug classes. We 
defined the Medicaid Expenditure Ratio by drug class as 
(Total Medicaid Expenditure) / (Total Expenditure) on all 
drugs in each class, and found the distribution of Medicaid 
Expenditure Ratio for the drug classes that were included in 
both the SSR Health data analytic sample and MEPS. We 
classified drugs as having high Medicaid share if they were 
in drug classes with Medicaid Expenditure Ratio above the 
50th percentile (~13 percent).

RESULTS

We estimated the relationship between changes in rebates 
and changes in list price for each NDC over time, using year 
indicators to control for secular time trends. Table 1 describes 
our analytic dataset. Table 2 presents our primary results. 

 
 

Year

 
Mean

($US/Unit)

Standard 
Deviation

($US/Unit)

 
Minimum 

($US/Unit)

 
Maximum 

($US/Unit)

 
Number  
of NDCs

List Price

2015 
2016 
2017 
2018

332.23 
370.00
424.99
470.23

1,468
1,682
1,707
1,720

0.35
0.27
0.27
0.23

27,849
28,712
28,161
31,339

1,247
1,247
1,222
1,092

Net Price

2015
2016
2017
2018

234.93
246.48
276.83
282.99

1,172
1,205
1,222
1,144

0.21
0.09
0.06
0.04

25,097
21,963
22,138
21,453

1,247
1,247
1,222
1,092

Rebate

2015
2016
2017
2018

97.30
123.52
148.16
187.24

416
567
578
678

0.06
0.05
0.07
0.07

7,134
10,784
9,071
9,886

1,247
1,247
1,222
1,092

Change in List Price
2015-16
2016-17
2017-18

37.76
19.59
16.87

323
298
376

(112)
(9,529)
(10,841)

10,139
2,009
3,178

1,247
1,222
1,092

Change in Net Price
2015-16
2016-17
2017-18

11.55
6.46

(17.41)

225
269
249

(3,134)
(7,651)
(7,324)

6,489
3,854
460

1,247
1,222
1,092

Change in Rebate
2015-16
2016-17
2017-18

26.21
13.13
34.28

190
148
229

(131)
(1,878)
(3,517)

3,997
2,803
3,863

1,247
1,222
1,092
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Linear regression of changes in average 
list prices on changes in average rebates 
shows that a $1 increase in rebates 
is associated with a $1.17 (95% CI 
[0.69,  1.66] P<0.001) increase in list 
price (column 1). In column (2) we 
tested the robustness of our results to 
differences in time trends by drug class 
to account for competitive changes 
that might affect changes in rebates 
and list price, with qualitatively similar 
results. In column (3) we excluded 
drugs with high Medicaid share, 
since drugs whose list prices increase 
faster than inflation face mandatory 
Medicaid rebates. Results were again 
qualitatively unchanged.
 Since brand name drugs with and 
without generic substitutes face very 
different competitive forces, we also 
evaluated the relationship between list 
prices and rebates on single-source and 
multi-source drugs separately. Table 3 
describes our analytic dataset, with 

single-source drugs demonstrating 
higher average list prices, and higher 
rebates. Table 4 presents the same 
longitudinal linear model estimated in 
the first column of Table 2, evaluating 
single-source and multi-source drugs 
separately. In column (1), we include 
an indicator variable that equals one 
if the drug is single-source. In column 
(2) and column (3) we estimate the 
relationship on separate subsamples 
of single-source and multi-source 
drugs. In all three specifications, the 
positive relationship between changes 
in rebates and changes in list price 
holds, but more strongly and with 
greater statistical significance for drugs 
that do not face generic competition. 

DISCUSSION

We find that rebates and list prices 
are positively related, with an increase 
in rebates associated with a roughly 

Dependent Variable: Annual Change in List Prices

Independent Variables

(1)  
Longitudinal 
Estimation of 

Annual Change 
in List Prices

(2)  
Model (1) with  

(Drug Class) x (Year) 
Instead of Year 

Indicators

(3)  
Model (1) 
Excluding 

High Medicaid 
Share Drugs

Annual Change in Rebates 1.17 1.20 0.88

P-value <0.001 <0.001 <0.001

95% Confidence Interval 0.69 to 1.66 0.66 to 1.74 0.76 to 1.01

Year 2015-16 Indicator Reference Reference

Year 2016-17 Indicator -2.82 -6.04

P-value 0.63 0.042

95% Confidence Interval -14.40 to 8.76 -11.86 to -0.23

Year 2017-18 Indicator -30.36 -6.91

P-value <0.001 0.021

95% Confidence Interval -47.04 to -13.68 -12.78 to -1.04

Constant 7.00 0.66 9.12

P-value 0.44 0.018 0.001

95% Confidence Interval -10.88 to 24.88 0.11 to 1.21 3.58 to 14.67

R-squared 0.45 0.57 0.65

Number of NDC-years† 3,561 3,561 1,247

Table 2: Association Between Change in List Prices and Change in 
Rebates ($US/Unit) Between 2015 and 2018

Notes: Robust standard errors are clustered by National Drug Code (NDC).  
† From the original 2,046 NDCs, we excluded 608 with negative rebates in any year from 2015 to 2018, 
and 103 with missing data in changes in rebates. Data are based on annual changes in list prices and rebates 
for 1,335 NDCs in columns (1) and (2) and for 475 NDCs in column (3). Not all NDCs are present in all 
years. In column (2) the coefficients on (year)x(drug class) variables are not reported. Stata® 14 was used for 
estimations.

dollar-for-dollar increase in list 
price. This suggests that reducing or 
eliminating rebates could result in lower 
list prices, thereby decreasing out-of-
pocket costs for uninsured patients and 
for insured patients with deductibles or 
coinsurance. Any effect on premiums 
would depend on how reducing rebates 
changes PBMs’ formulary decisions, 
whether and how completely PBMs 
pass rebates on to insurers, and whether 
and how much insurers share passed-
through rebates with consumers.  All 
of these effects are less likely in less 
competitive PBM or insurance markets. 
 The positive relationship between 
list prices and rebates holds for both 
single-source and multi-source drugs, 
although it is smaller and less statistically 
significant for multi-source drugs.  Our 
results suggest that for drugs without 
generic competition, rebates and list 
prices move together roughly dollar-for-
dollar, resulting in a relatively steady net 
price. Because manufacturers of brand 
drugs with a generic equivalent have less 
market power, a $1 increase in rebates 
corresponds to a less-than-$1 increase 
in list price, and a declining net price. 
 Our finding that increased rebates are 
positively associated with increased list 
prices supports the notion that PBMs' 
demand for rebates is at least partly 
responsible for increasing list prices. 
Because the PBM market is highly 
concentrated, with three companies 
serving approximately 80 percent of 
the market,12 manufacturers face high 
stakes when negotiating for formulary 
placement. If one of the three dominant 
PBMs excludes their drug, they lose 
access to a large share of the market, 
making it all the more important to 
avoid exclusion from the other two 
PBMs’ formularies. Offering higher 
rebates is an important lever that 
manufacturers can use to reduce the 
chance of being excluded. This dynamic 
can drive the perverse result in which 
PBM formularies favor drugs that offer 
higher rebates over similar drugs with 
lower net costs and lower rebates.13 
 Policy solutions that increase 
transparency throughout the 
distribution system would enable a 
better understanding of how rebates and 
drug prices are related, thereby ensuring 
that profits throughout the system 
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Notes: The sample includes only drugs with positive rebates. SSR Health methodology may produce negative rebates due to disparities in timing between inventory 
and sales. NDC=National Drug Code. Classification of drug-years into single-source or multi-source is based on information from First Databank, Medicare Part 
D claims, www.fda.gov and internet searches for individual drugs. In any given year, we define a multi-source (single-source) drug as one with (without) a generic 
equivalent available in that year. All dollar figures are nominal. Stata® 14 was used for estimations. 

Year
Mean  

($US/Unit)

Standard 
Deviation  

($US/Unit)
Minimum  

($US/Unit)
Maximum 

($US/Unit)
Number 
of NDCs

PANEL A: SINGLE-SOURCE DRUGS

List Price

2015 
2016 
2017 
2018

488.43
544.43
599.87
695.55

1,835
2,110
1,939
2,124

0.39
0.39
0.39
0.39

27,849
28,712
28,161
31,339

741
741
715
648

Net Price

2015 
2016 
2017 
2018

369.27
388.86
417.62
445.18

1,499
1,542
1,458
1,455

0.24
0.20
0.21
0.16

25,097
21,963
22,138
21,453

741
741
715
648

Rebate

2015 
2016 
2017 
2018

119.17
155.57
182.25
250.37

433
640
543
743

0.07
0.10
0.18
0.22

7,134
10,784
6,023
9,886

741
741
715
648

Changes in List Price
2015-16 
2016-17 
2017-18

56.00
27.38
18.93

416
388
484

(112)
(9,529) 
(10,841)

10,139
2,009
3,178

741
715
648

Changes in Net Price
2015-16 
2016-17 
2017-18

19.59
8.80

(29.97)

291
345
322

(3,134) 
(7,651) 
(7,324)

6,489
3,854
460

741
715
648

Changes in Rebate
2015-16 
2016-17 
2017-18

36.41
18.58
48.91

241
178
291

(131) 
(1,878) 
(3,517)

3,997
2,803
3,863

741
715
648

PANEL B: MULTI-SOURCE DRUGS

List Price

2015 
2016 
2017 
2018

103.49
114.55
178.37
141.38

542
591

1,274
716

0.35
0.27
0.27
0.23

6,894
7,364

24,961
8,756

506
506
507
444

Net Price

2015 
2016 
2017 
2018

38.21
37.98
78.28
46.28

165
166
730
191

0.21
0.09
0.06
0.04

1,878
2,061

15,890
2,480

506
506
507
444

Rebate

2015 
2016 
2017 
2018

65.29
76.58

100.09
95.10

388
435
621
559

0.06
0.05
0.07
0.07

5,107
5,612
9,071
6,965

506
506
507
444

Changes in List Price
2015-16 
2016-17 
2017-18

11.06
8.60
13.85

55
44
81

(8.97)
(29.91)
(1.56)

694.89
509.57
882.50

506
507
444

Changes in Net Price
2015-16 
2016-17 
2017-18

(0.23)
3.16
0.91

23
77
20

(327.74)
(185.28)
(92.00)

203.95
1,713

349.73

506
507
444

Changes in Rebate
2015-16 
2016-17 
2017-18

11.29
5.44
12.94

60
90
70

(29.52)
(1,713)
(34.81)

794.48
545.33
808.03

506
507
444

Table 3: Descriptive Statistics of Main Variables – Assessing Single-Source (Panel A) and Multi-Source 
(Panel B) Drugs Separately – Years 2015-16, 2016-17 and 2017-18
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are rewarding value-adding activities, 
rather than anti-competitive ones. 
 Several limitations constrain our 
analysis. Although SSR net price 
estimates are used in high-stakes 
investment decisions by Wall Street 
banks and in drug value assessments by 
the Institute for Clinical Effectiveness 
Research,14,15 the data have not been 
formally validated. A second limitation 
is that estimated rebates in SSR data also 
include concessions to all supply chain 
participants, which could weaken our 
estimates or cloud their interpretation. 
Further research addressing these 
limitations and the dynamics that drive 
rebate and pricing decisions and PBM 
formulary placement is needed.

CONCLUSION

We find that increases in rebates are 
associated with a roughly dollar-
for-dollar increase in list prices, and 
conclude that the rebate practices of 
intermediaries such as PBMs and 
insurers deserve greater regulatory 
scrutiny in the quest for lower drug 
prices.  Greater transparency about the 
use of rebates and potential efforts 
to reduce them may prove important 
tools for controlling the cost of 
pharmaceuticals.

Appendix: https://healthpolicy.usc.edu/
technical-appendix_final/.

Dependent Variable: Annual Change in List Prices

Independent Variables

(1)  
Longitudinal 
Estimation of 

Annual Change in 
List Prices

(2)  
Model (1)  

Single-Source  
Drugs Only

(3)  
Model (1) 

Multi-Source  
Drugs Only

Annual Change in Rebates 1.17 1.21 0.62

P-value <0.001 <0.001 0.010

95% Confidence Interval 0.68 to 1.66 0.67 to 1.76 0.15 to 1.09

Year 2015-16 Indicator Reference Reference Reference

Year 2016-17 Indicator -2.85 -7.00 1.15

P-value 0.63 0.53 0.41

95% Confidence Interval -14.47 to 8.76 -28.73 to 14.73 -1.58 to 3.89

Year 2017-18 Indicator -30.37 -52.22 1.77

P-value <0.001 <0.001 0.30

95% Confidence Interval -47.08 to -13.67 -79.96 to -24.49 -1.55 to 5.10

Drug is Single-Source in 
Year=1, 0 Otherwise

-4.82 - -

P-value 0.72

95% Confidence Interval -31.66 to 22.01

Constant 9.85 11.85 4.08

P-value 0.015 0.41 0.128

95% Confidence Interval 1.89 to 17.81 -16.17 to 39.87 -1.17 to 9.34

R-squared 0.45 0.46 0.57

Number of NDC-years†† 3,561 2,104 1,457

Table 4: Association Between Change in List Prices and Change in  
Rebates ($US/Unit) – Single-Source and Multi-Source Drugs Separately

Notes: Robust standard errors are clustered by National Drug Code (NDC).  
† † From the original 2,046 NDCs, we excluded 608 with negative rebates in any year from 2015 to 2018, and 
103 with missing data in changes in rebates. Data are based on annual changes in list prices and rebates for 
1,335 NDCs. Not all NDCs are present in all years. Classification of drugs into single-source or multi-source 
categories is based on First Databank, Medicare Part D claims, www.fda.gov and internet searches for indi-
vidual drugs, by year. There were 741 single-source and 506 multi-source drugs in our dataset in 2015. Stata® 
14 was used for estimations.
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