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The literature on pharmaceutical marketing devotes little attention to the promotion of
branded drugs after generic competitors enter the market. This paper addresses this gap
in the literature and explores how the sales of branded drugs respond to specific promo-
tional strategies following generic entry. We focus on physician detailing, and specifically,
firms’ post-generic-entry decisions regarding overall detailing spending and physician-
level allocation (i.e., which physicians to visit). We utilize a novel, custom-built dataset
containing information on aggregate-level sales, prescriptions, and promotional budget
for 72 brands and their competitors; our dataset further includes detailed physician-
level data on detailing visits and prescription behavior for 25 of these brands. We first
describe the detailing strategies that brands use in practice, and then analyze the outcomes
associated with changes in detailing spending and allocation. Our analyses reveal that, on
average, brands’ detailing spending decreases after generic entry, yet the ROI on such
spending increases compared to before generic entry. Refocusing of detailing efforts after
generic entry such that physicians with higher brand preference are targeted is more likely
to lead to an increase in detailing ROI than other allocation strategies post entry. However,
in practice, many brands do not undertake such reallocation and do not enhance their ROIs.
Our findings are of clear practical relevance to manufacturers of branded drugs, as well as
to policy makers who wish to curb detailing efforts for branded drugs when generic alter-
natives are available, so as to lower healthcare costs.

� 2023 Published by Elsevier B.V.
1. Introduction

Much of the literature on pharmaceutical marketing focuses on branded drugs prior to patent expiration and subsequent
generic entry. However, branded drugs that near patent expiration face a formidable demand problem for which no straight-
forward solution seems to exist. Specifically, these drugs are subject to a ‘patent cliff’ in which, after the expiry of a branded
drug’s patent protection, sales of the brandeddrug drop precipitously as generic competitors begin to enter themarket. Indeed,
a 2020 report suggested that branded drug manufacturers (which we also refer to as ‘branded firms’) were likely to lose $252
billion in sales between 2020 and 2026, due to patent expiries and subsequent generic entries (Evaluate Pharma, 2020).
nd the
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The patent cliff associated with generic entry is distinct from the challenges imposed by other forms of competition, as
generic drugs are close substitutes for their branded counterparts—containing the same active ingredients—yet their prices
are much lower. Moreover, in many countries, regulations require (or permit) pharmacies to dispense generic options even
when branded drugs are prescribed, unless explicitly instructed to do otherwise (Song and Barthold, 2018). Notably, how-
ever, despite these challenges, mature drugs continue to make up a substantial portion of branded firms’ sales, providing
incoming cash flow that is crucial both to firms’ bottom line and to their investments in R&D (Evaluate Pharma, 2020).

This situation suggests a need for an in-depth examination of marketing strategies for mature drugs around the point of
generic entry, towards identifying means of mitigating the damage associated with the patent cliff. The current paper
addresses this need. Specifically, we focus on the interrelated dynamics of the sales of mature branded drugs and firms’ deci-
sions regarding physician detailing—a practice in which sales representatives of pharmaceutical companies market drugs to
individual physicians, in an effort to convince them to prescribe those drugs. Detailing is one of the main marketing tools in
pharmaceutical companies’ arsenal, alongside direct-to-consumer advertising (DTCA) and other approaches such as dispens-
ing of drug samples to physicians and advertising in medical journals (see, e.g., Kremer et al., 2008).

Planning a detailing strategy for a branded drug involves two basic elements: (i) determining the overall budget that will
be dedicated to the drug’s detailing; and (ii) allocating that budget across physicians (Fezza,Glazier and Reynolds, 2016).
When faced with generic entry, different branded firms may respond differently in terms of how they approach each ele-
ment. In some cases, branded firms may retain the detailing approaches they used before generic entry—sustaining or even
increasing their overall detailing budgets and targeting similar sets of physicians. For example, for about six months after
generic entry, Pfizer continued to aggressively promote its cholesterol drug, Lipitor, in the hope of lowering the impact of
generic competition on the drug’s annual sales, which previously stood at about $10 billion (Rockoff, 2012). In other cases,
a branded firm may seek to cut costs by significantly reducing both the overall detailing budget for the drug and the set of
physicians targeted. For example, Eli Lilly downsized its sales force prior to the patent cliff of its blockbuster drug Cymbalta
(Staton and Palmer, 2013). Still other firms might retain overall spending levels but reallocate the budget across physicians.
For instance, in a 2010 interview, AstraZeneca’s then-CEO stated that, once the firm’s blockbuster drugs Nexium and Sero-
quel started facing competition from generics, AstraZeneca would reallocate the drugs’ marketing and sales resources to
other geographical regions where there might still be potential for growth (Hirschler, 2010).

The examples above suggest that firms do not adhere to any one universal set of guidelines in reconfiguring their detail-
ing efforts after generic entry. And it seems that marketers perceive that such guidelines are lacking. For example, in a survey
by Accenture (2013), nearly half of the 200 respondents—sales and marketing executives at large pharmaceutical compa-
nies—indicated that there is significant room for improvement of their sales and marketing models after the patent cliff,
and 87 % of them indicated that they would increase the use of analytics to target detailing spending and improve ROI.

Accordingly, the current research aims to provide a comprehensive understanding of post-generic-entry detailing deci-
sions by firms marketing branded drugs. We approach this aim in two steps. First, we provide an empirical description of
detailing spending decisions that firms take in practice when faced with generic entry. That is, we ask: How do firms change
their detailing spending and the allocation of this spending across physicians after generic entry compared with before gen-
eric entry? Second, we analyze the outcomes of these strategies in practice. Specifically, we ask: How do specific measures of
detailing effectiveness change after generic entry compared with those before generic entry, across brands? These questions
are of clear practical relevance to pharmaceutical firms, yet to our knowledge, they have yet to be addressed in the marketing
literature. Notably, these questions are also of societal importance: Their answers might contribute to the development of
policies that limit prescriptions of mature branded drugs when generic alternatives are available; such policies could reduce
costs for healthcare payers. We elaborate further on this aspect in the Discussion section.

To address our research questions, we built a unique, custom-made dataset in close collaboration with IQVIA, the leading
data intermediary for the pharmaceutical industry. We combined the IQVIA data with DTCA information from Nielsen. Our
final dataset contains aggregate national-level data on sales, prices, and spending on detailing, DTCA, journal advertising, and
sampling from the US on 72 brands that faced generic entry between 2006 and 2017, as well as on all competing brands in
the respective categories to which our focal brands belong. The dataset also contains disaggregate, physician-level data from
IQVIA on 25 of these 72 brands—specifically, those that had the highest detailing spend prior to generic entry—as well as on
all competing brands in the respective categories to which these 25 focal brands belong. To the best of our knowledge, this
paper has, by far, the richest data set ever deployed in the academic literature on pharmaceutical marketing.

We provide detailed descriptive statistics on the changes that brands initiate in detailing spending and allocation of
detailing after generic entry. First, we find that firms generally tend to reduce overall detailing spending for branded drugs:
on average, a brand’s detailing spending after generic entry is 57 % of that before generic entry. At the same time, one in six
brands increases its detailing spending after generic entry compared with before generic entry. Second, we find that brands
tend to substantially modify the allocation of their detailing visits: on average, only 24 % of physicians who were detailed
before generic entry are detailed after generic entry. Third, focusing on the 25 brands for which we have physician-level data,
we map each brand along two dimensions: (i) the extent to which the brand decreased (vs. sustained/increased) its detailing
spending after generic entry; and (ii) the extent to which the brand reallocated detailing visits across physicians. We find
that most brands in our sample either substantially decrease detailing spending combined with major reallocation of
detailing visits, or less drastically decrease (or even increase) spending combined with more minor reallocation of detailing
visits across physicians.
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Next, we econometrically estimate the effect of detailing on demand for branded drugs before and after generic entry, and
we evaluate how changes in a brand’s detailing spending and allocation affect the market’s responsiveness to its detailing
investments. This step comprises two studies. In Study 1, we use our aggregate-level dataset to estimate a hierarchical Baye-
sian model and assess the market-level sensitivity of sales to detailing spending before and after generic entry, while con-
trolling for DTCA spending, other marketing spending, price, and competitive actions. In Study 2, we leverage our physician-
level data to take a closer look at how brands reallocate their detailing efforts across physicians after generic entry, and to
measure the relationship between this reallocation and physicians’ prescription behavior. Specifically, we estimate corre-
lated count models for the number of prescriptions that each physician writes and the number of detailing visits that he
or she receives, and assess how firms reallocate their detailing visits according to specific physician characteristics: the
physician’s brand preference, detailing sensitivity, and exposure to competitive detailing.

Our analyses provide revealing insights regarding the dynamics of detailing and demand for branded drugs around gen-
eric entry. We obtain the following main findings. First, a brand’s detailing sensitivity is higher, on average, after generic
entry than before generic entry. Second, we find that branded firms, on average, reduce the number of detailing visits after
generic entry but allocate a larger proportion of visits to physicians with a higher brand preference, compared with before
generic entry. Third, we find that both the short-term and long-term ROIs of detailing increase on average after generic
entry; specifically, current-period ROI levels increase from $1.2 (per dollar invested) before generic entry to $3.2 after generic
entry, and multiperiod ROI levels (calculated over 12 months) increase from $4.3 before generic entry to $14.5 after generic
entry. While the detailing ROIs that we obtain before generic entry are similar to those reported in prior literature (e.g.,
Narayanan,Desiraju and Chintagunta, 2004; Neslin, 2001), we are the first, in the academic literature, to report detailing ROIs
after generic entry.

In calculating these aggregate-level ROIs, we observe substantial heterogeneity across brands in terms of the post
generic-entry change in market-level detailing sensitivity. We integrate the data from Study 1 and Study 2 to examine
whether this heterogeneity can be explained by firms’ changes in detailing allocation (i.e., overall change in the total number
detailing visits and reallocation with respect to physicians’ brand preference, detailing sensitivity, and competitive detailing
activity). We find that the overall change in the total number of detailing visits following generic entry does not explain the
change in detailing sensitivity. However, the specific nature of the change in detailing allocation is significantly associated
with the change in sensitivity. Specifically, following generic entry, firms that reallocate their detailing visits to focus more
on physicians with higher brand preference experience a larger increase in market-level detailing sensitivity compared with
firms that do not.

Finally, we assess the effectiveness of different detailing responses across brands in our sample. We find that when firms
reduce the proportion of physicians that are detailed after generic entry compared to before entry, they have a higher like-
lihood of obtaining increases in detailing ROI—particularly long-term ROI—after generic entry.

Taken together, these results indicate that, regardless of firms’ decisions regarding the size of their overall detailing bud-
gets, firms that react to generic entry by drastically reallocating their detailing visits to physicians with a higher preference
for their branded drugs gain most in terms of returns on their detailing investments.

2. Overview of related works

This study contributes to three main streams of marketing literature, discussed in what follows: (a) detailing spending
and sales response to detailing, (b) detailing allocation across physicians, and (c) the effects of generic entry on sales of
branded drugs.

2.1. Detailing spending and sales response to detailing

Several studies have analyzed the effectiveness of detailing as a marketing tool, focusing on the period before generic
entry (e.g., Neslin, 2001; Wittink, 2002). Some of these studies compared the effectiveness of detailing with that of other
pharmaceutical marketing approaches, such as DTCA and advertising in medical journals (e.g., Fischer and Albers, 2010;
Stremersch Landsman and Venkataraman, 2013; Narayanan et al., 2004). These studies highlight the critical role of detailing
for pharmaceutical firms, showing, for example, that detailing is more effective than DTCA in driving demand for branded
drugs (Fischer and Albers, 2010), and that it has a higher ROI (Narayanan et al., 2004). Likewise, in a meta-analysis,
Kremer et al. (2008) showed that branded drug manufacturers spend more on detailing than on DTCA or journal advertising,
and that sales response to detailing is higher than that of DTCA and journal advertising.

Other studies have delved into strategic planning of detailing spending at different stages in a drug’s life cycle—albeit still
prior to generic entry. In one meta-analysis, Sridhar, Mantrala and Albers (2014) found that detailing elasticities are lower in
later (pre-generic entry) stages of the drug’s life cycle than in earlier stages. Using this finding and the Dorfman-Steiner the-
orem (Dorfman and Steiner, 1954), which shows that the optimal detailing spending is proportional to detailing elasticity,
the authors suggest that a brand’s detailing spending should be lower in later stages of the product life cycle than in earlier
stages.

A few studies in this stream (Narayanan,Manchanda and Chintagunta, 2005; Ching and Ishihara, 2012; Ching et al., 2016)
have tried to disentangle the process through which detailing affects sales. Specifically, they examined the ‘informative’
3
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versus ‘persuasive’ roles of detailing (Leffler, 1981). Narayanan et al. (2005) imposed structural assumptions and found that
the mechanism through which detailing affects demand changes over the drug’s life cycle, namely, that detailing primarily
plays an informative role for about 6–14 months after the introduction of the brand, after which detailing primarily plays a
persuasive role.1

Together, these studies suggest that appropriate detailing spending is of critical strategic importance and that its effec-
tiveness may change over the life cycle of the drug. No studies thus far have examined the effectiveness of detailing spending
during the post-generic-entry stage of the drug’s life cycle.

2.2. Detailing allocation across physicians

As noted in the introduction, a pharmaceutical firm’s detailing strategy comprises not only decisions regarding overall
detailing spending but also decisions regarding how to allocate that spending across physicians. Several studies have focused
on such allocation. Montoya, Netzer and Jedidi (2010) proposed a model for dynamically targeting physicians and allocating
resources to detailing these physicians at different stages of a drug’s life cycle (prior to generic entry). Manchanda, Rossi and
Chintagunta (2004) developed a model for detailing allocation to physicians on the basis of physicians’ specific brand pref-
erences and detailing sensitivity. The authors concluded that pharmaceutical firms do not allocate detailing visits to physi-
cians optimally—specifically, allocation of detailing visits tends to be based on physicians’ brand preference rather than on
their responsiveness to detailing efforts. Kappe, Venkataraman and Stremersch (2017) extended Manchanda et al.’s (2004)
framework and showed that, after controlling for competitive detailing, firms’ detailing allocation is related to both brand
preference and detailing sensitivity. Yet, none of these studies focused on how detailing is allocated across physicians after
generic entry.

2.3. Effects of generic entry on demand for branded drugs

Several studies in the economics literature (e.g., Frank and Salkever, 1997; Grabowski and Vernon, 1992) have examined
the relationships between generic entry, drug sales and pharmaceutical companies’ price responses. Yet, the economics and
marketing literatures have largely ignored the impact of drug promotion following generic entry. One exception is a study by
Bhattacharya and Vogt (2003), who proposed a model in which it is effective for pharmaceutical companies to increase prices
and decrease promotional activities over the course of a drug’s life cycle, including after patent expiry. The logic is that high
levels of advertising early in the life cycle help brands to build public knowledge about their drugs, and this knowledge can
enable the brands to effectively compete with generic competitors late in the drug’s life cycle. Additional exceptions include
the work of Berndt, Kyle and Ling (2003) that, focusing on the US market for antiulcer and heartburn drugs, examined the
interplay between generic entry and transitions of branded drugs from prescription-only availability to over-the-counter
availability. The authors found that detailing spending decreased for brands facing generic entry, but they did not measure
the returns on detailing investments before and after generic entry. In another study, Ellison and Ellison (2011) theoretically
proposed that, prior to generic entry, firms may use detailing to strategically discourage such entry, yet they did not find
empirical evidence for such strategic use of detailing.

Other studies, in the marketing domain, have examined the effects of generic entry on physicians’ prescription behavior
(Gonzalez et al., 2008; Kappe and Stremersch, 2016). Gonzalez et al. (2008) studied one therapeutic category and found that
generic entry was followed by a decrease in prescriptions for the entire molecule—including both branded and generic
drugs—a paradox identified previously in several pharmaceutical categories (e.g., Caves et al., 1991, Vandoros and
Kanavos, 2013). The authors attributed the decline in preference for the molecule to detailing-sensitive physicians switching
from the brand facing generic entry to other branded alternatives in the therapeutic category. Kappe and Stremersch (2016),
also studying one therapeutic category, examined how generic entry for two branded drugs affected the number of prescrip-
tions for the branded drugs as well as the physician-level detailing sensitivity for competing branded drugs. Notably, the
authors did not measure the change in detailing sensitivity for the brands facing generic entry, since the brands they studied
essentially stopped detailing after generic entry. In this paper, we show that many brands do not stop detailing after generic
entry, and we study the effectiveness of different detailing response strategies across firms. Table 1 summarizes the papers
on the effects of generic entry on the sales of branded drugs, the marketing response strategies of branded firms to generic
entry, and post-entry changes in demand elasticities.

2.4. Summary

Summing up the above, prior studies in healthcare marketing have examined (1) the effects of detailing on sales prior to
generic entry; (2) optimal detailing allocation prior to generic entry; and (3) the effects of generic entry on the sales of
branded drugs and on sensitivity to competitors’ detailing, without accounting for (changes in) brands’ own detailing spend-
ing and allocation. To our knowledge, the current study is the first to evaluate the effectiveness of a brand’s detailing spend-
ing and allocation strategies following the market entry of generic competitors to that brand.
1 Using data on comarketing agreements, Ching and Ishihara (2012) showed that the informative role of detailing is mainly responsible for molecule demand,
whereas the persuasive role of detailing is mainly responsible for brand-level demand.
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Table 1
Summary of papers on the effects of generic entry on the sales of branded drugs, marketing response strategies to entry, and post-entry changes in demand elasticities.

Paper Examined variables Data Main relevant findings

Branded drug response to generic entry Post-Entry Decisions Outcomes (demand
sensitivity)

Price Detailing
spending

Detailing
allocation

DTCA
spending

Other
prom.*

Price Detailing
spending

Detailing
allocation

DTCA Other
prom.

Frank and Salkever
(1997)

p
A sample of 32 drugs that
lost patent protection
during the early to mid-
1980 s

Brand-name prices increase after
generic entry and are
accompanied by large decreases
in the price of generic drugs.

Grabowski and Vernon
(1992)

p
A sample of 18 drugs that
lost patent protection
1984–1988

Also after the 1984 Act, firms
typically continued to increase
drug prices at the same rate as
before generic entry.

Bhattacharya and Vogt
(2003)

p p
(journal

ads count)

p
All b-blockers (11
molecules) between 1987
and 1993

Prices increase throughout the
drugs’ lifecycle. The number of
ads declines more quickly after
patent expiry than before.

Berndt, Kyle and Ling
(2003)

p p p p
(journal ads)

p
Antiulcer and heartburn
drugs (4 molecules) 1988–
1999

Following patent expiration,
prices of branded drugs are
maintained or slightly increased,
and marketing spending
decreases.

Gonzalez et al. (2008)
p p

One molecule with patent
expiration. The analysis
covers 4 other molecules
in the category between
1998 and 2000.

After generic entry, there is a
decrease in prescriptions for the
focal molecule. Detailing
sensitive physicians switch to
other branded alternatives in the
therapeutic category.

Ellison and Ellison
(2011)

p p p
(journal ads)

A sample of 63 distinct
chemical compounds with
exclusivity expiration
between 1986 and 1992

Detailing advertising change
patterns before patent expiration
cannot provide significant
evidence of strategic entry
deterrence, likely due to too few
observations of real changes.

Kappe and Stremersch
(2016)

p
Two molecules with
patent expiration. The
analysis covers 6 other
molecules in the category
between 2002 and 2008

Competitors of drugs facing
generic entry can positively
differentiate themselves from
generics by mentioning
contraindications and indications
during detailing visits after the
entry.

Current study
p p p p p p p p p p

Aggregate-level data on 72
brands facing generic
entry and their full
category, and Physician-
level data on 25 of these
brands (and category),
between 2003 and 2020

Brands’ detailing spending
decreases after generic entry, yet
detailing ROI increases. Detailing
reallocation after generic entry to
physicians with higher brand
preference is more likely to lead
to a rise in detailing ROI than
other reallocation strategies.

* Other promotion types include journal advertising and drug samples.
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3. Empirical investigation

To address our research questions and explore the dynamics of detailing spending, detailing allocation, and the outcomes
associated with various post-generic-entry promotional decisions, we proceed to our empirical investigation using unique
secondary datasets covering the pharmaceutical industry. Our empirical analysis comprises two studies, each utilizing a dif-
ferent dataset (one at the aggregate level and the other at the disaggregate level); the two studies complement each other
and enhance our understanding of the investigated phenomenon. Study 1 uses an aggregate-level dataset to estimate a hier-
archical Bayesian model and assess the market-level sensitivity of sales to detailing spending before and after generic entry,
while controlling for DTCA spending, other marketing spending, price, and competitive actions. Study 2 uses physician-level
panel data to take a closer look at how brands reallocate their detailing efforts across physicians after generic entry, and to
measure the relationship between this reallocation and physicians’ prescription behavior.

In what follows, we present the two studies, each in turn, their corresponding conceptual frameworks, the data used in
each study, the specification of the econometric model, and the estimation results we obtained.

3.1. Study 1: Aggregate-Level Analysis: Detailing spending and Market-Level detailing sensitivity before and after generic entry

In Study 1 we used our aggregate-level dataset—corresponding to 72 drugs in 62 Anatomical Therapeutic Chemical (ATC)
level-4 categories (see Section 3.1.2 below)—to examine how brands changed their detailing spending after generic entry (vs.
before entry) and to evaluate the effects of detailing on sales in the periods before versus after generic entry.

3.1.1. Conceptual framework
To isolate how changes in detailing spending following generic entry affect aggregate sales of a branded drug, it is nec-

essary to account for the different routes through which generic entry might influence these sales (given that we rely on
aggregate-level data).2 We identify three such routes, depicted in Fig. 1. The first route is direct competition (Path (a) in
Fig. 1), in which generic drugs, which contain the same active ingredients as the branded drug yet at lower prices, draw sales
away from the branded drug. The second route (Path (b) in Fig. 1) is the effect of generic entry on the brand’s detailing spending,
which is the focus of this analysis. The third route (Path (c) in Fig. 1) depicts the effect of generic entry on the market-level
detailing sensitivity. This effect is likely to incorporate, on the one hand, shifts in individual physicians’ sensitivity to detailing
efforts; for example, the availability of generic options may make some physicians become less responsive to detailing efforts.
On the other hand, as discussed in previous sections, branded firms may address this possibility by reallocating their detailing
efforts to focus on physicians with certain characteristics, who may be more responsive to detailing visits. Such targeted allo-
cation may increase the sales response to detailing spending after generic entry compared with before generic entry. We elab-
orate on these ideas in greater detail in Study 2 (Section 3.2 below).

We control for the effect of generic entry on the branded drug’s DTCA spending, other marketing spending, price, and
competitor’s sales (Path (d) in Fig. 1), and the change in the effects of these variables on sales after generic entry compared
to before generic entry (Path (e) in Fig. 1). We also control for the effect of competitive detailing spending on the focal brand’s
detailing spending.

3.1.2. Data – Aggregate-Level dataset
We obtained a novel dataset from IQVIA on dollar and unit sales and promotional spending amounts—for detailing, DTCA,

medical journal advertising, and drug samples—for several dozen drug brands across various therapeutic categories in the US
between 2003 and 2020. This dataset did not include data on DTCA spending between 2015 and 2020; we obtained these
data from Nielsen.

To compare changes in detailing spending, detailing allocation, and the effect of detailing on demand (aggregate-level
sales and physician-level prescriptions) due to generic entry across brands, we focus on three years before and three years
after generic entry (72 months) for each brand.3 The sample for our aggregate analysis consists of all brands4 in our dataset
that faced generic entry between 2006 and 2017, and for which we had information for at least three years before and three
years after generic entry. We eliminated brands for which sales or detailing activity did not cover the entire three years before
2 Pharmaceutical firms anticipate the entry of generic drugs as it follows the expiry of the branded drug patent, yet they typically are unaware of the exact
entry date. That date depends on the FDA approval process by generic firms and may, in some cases, even be challenged by branded firms through legal and
other procedures leading to further entry delays (Vokinger et al., 2017). Thus, while we model the entry date based on retrospective information regarding the
first appearance of a generic entrant, this date is not fully known a priori by firms.

3 While firms make detailing investment decisions throughout the lifecycle of branded drugs knowing that there will be an eventual entry of generic
substitutes to the market (Bhattacharya and Vogt, 2003), we describe detailing patterns taking a window of 3 years before and 3 years after generic entry to
define our pre- and post-entry periods. Note also that generic entry may deviate from the time of patent expiry. Among the brands for which we were able to
obtain information on patent expiry, we found that generic entry could occur both before or after patent expiry. We, therefore, do not see firm adjustments of
detailing activities in anticipation of the timing of generic entry as a major issue to empirical identification. Moreover, our key findings are robust if we include
two years before and two years after generic entry instead of three years. See Section 3.1.8 (Robustness Checks).

4 Our sample only consists of drugs that are prescribed by physicians outside hospitals. We sample only single-molecule drugs and not combination drugs to
avoid the modeling complexity combination drugs would cause. Pricing and promotion decisions and patent expiry would have to be defined both at the level
of the combination and for each of the single-molecule drugs, creating complex interdependencies beyond the focus of our study (Liu,Liu and Chintagunta,
2017).
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Fig. 1. Conceptual framework capturing the effects of generic entry on aggregate-level brand sales.
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generic entry. This process resulted in 72 brands, which belonged to 62 level-4 categories, as defined in the World Health Orga-
nization’s ATC classification system.5 The brands in our sample had, on average, $800 million in annual revenues before generic
entry and $200 million in annual revenues after generic entry.

The largest brand in our sample was Pfizer’s cholesterol drug Lipitor (ATC level-4 category: C10AA HMG CoA reductase
inhibitors) with $8 billion in annual revenues prior to generic entry in December 2011. The second-largest was AstraZeneca’s
antipsychotic drug Seroquel (ATC level-4 category: N05AH Diazepines, oxazepines, thiazepines and oxepines), with $5.2 bil-
lion in annual revenues prior to generic entry in March 2012. The third-largest was Merck’s anti-inflammatory drug Singulair
(in ATC level 4 category: R03DC Leukotriene receptor antagonists), with $4.7 billion in annual revenues prior to generic entry
in August 2012.6 Web Appendix A lists the brands in our sample, their molecule names, ATC level-4 categories, and annual rev-
enues before and after generic entry.

3.1.3. Model-Free Descriptives: Change in detailing spending
Fig. 2 shows the distribution of brands in our aggregate-level sample across different percentage changes in detailing

spending after generic entry compared to before generic entry. On average, detailing spending after generic entry dropped
by 43 % compared with before generic entry, indicating that a brand’s detailing spending after generic entry is, on average,
57 % of that before generic entry. We note that for 20 of the 72 brands, detailing spending after generic entry decreased by
90 %–100 % compared with before generic entry; among these 20 brands, 4 stopped detailing altogether after generic entry.
In contrast, 12 of the 72 brands increased their detailing spending after generic entry, compared with before generic entry.

Fig. 3 depicts the annual detailing spending in the years before and after generic entry for three of the 72 brands: Numor-
phan/Opana (a narcotic painkiller), Cordran (a topical steroid), and Cedax (an antibiotic). These brands represent three dif-
ferent detailing spending patterns. For Numorphan/Opana, annual detailing spending increased from about $5 million during
the year before generic entry to about $7 million in the second and third years after generic entry (leftmost chart in Fig. 3).
For Cordran, annual detailing spending increased from less than $6 million prior to generic entry to about $11 million during
the year after generic entry (middle chart in Fig. 3). For Cedax, annual detailing spending decreased by about 50 % every year
after generic entry compared to the previous year (rightmost chart in Fig. 3).

3.1.4. Measures – Aggregate-level model
Our key dependent variable is the unit sales (salesjt) of brand j in a particular month t.7 Our key independent variable is

detailing spending (detjt) for brand j in month t, measured in USD per month. Price (prjt) is the monthly price per unit of brand j
in month t, DTCA spending (dtcajt) is the monthly spending on DTCA, and other marketing spending (omjt) is the monthly spend-
ing on journal advertising and sampling for brand j in month t. We measure competitive sales (compsalesjt) as the unit sales of all
other products (brands and generics included) in the ATC level-4 category of brand j in month t. We measure competitive detail-
ing (compdetjt) and competitive DTCA (compdtcajt) as the spending of all other brands in the ATC level-4 category on detailing
5 The molecules for seven brands in our sample (Imiquimod, Aztreonam, Risedronate, Oxymorphone, Zolmitriptan, Olopatadine, and Sevelamer) are sold
under more than one brand name by the same or another manufacturer with marketing agreements. We consider multiple brands for a molecule as a single
brand and combine their sales and marketing spending.

6 The revenues are calculated as the average across the three years before generic entry.
7 Our key findings are robust if we use prescriptions instead of unit sales. See Section 3.1.8 (Robustness Checks).
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Fig. 2. Change in detailing spending after generic entry. Note: percentage change is calculated as the difference between post- and pre- entry spending
divided by pre-entry spending. Red bars represent decreases in detailing spending. Green bars represent increases in detailing spending. (For interpretation
of the references to color in this figure legend, the reader is referred to the web version of this article.)

V.G. Hariharan, V. Landsman and S. Stremersch International Journal of Research in Marketing xxx (xxxx) xxx
and on DTCA, respectively. We represent generic entry (gejt) as a dummy variable that is equal to 0 during the period before
generic entry and equal to 1 during the period after generic entry.

Table 2 summarizes the variables used in our analysis. Column 2 in Table 2 contains the means and standard deviations of
the variables in the three-year period before generic entry, and Column 3 in Table 2 contains the means and standard devi-
ations of the variables in the three-year period after generic entry. Columns 4–9 provide the correlations between the vari-
ables for all brands over 72 months (3 years before and 3 years after generic entry).

3.1.5. Econometric model
In line with prior studies (e.g., Chintagunta and Desiraju, 2005; Narayanan et al., 2004), we use a log-linear model for

sales. Moreover, instead of estimating the effects of raw promotional spending amounts (e.g., detailing spending and other
forms of promotional spending), we translate each promotional spending variable into a ‘promotional goodwill’ variable that
captures the carryover effect of promotional spending (i.e., spending in a given month is likely to continue to have an effect
on sales in later months). Specifically, we model the log of unit sales for brand j in month t, ln salesjt

� �
, as follows:
ln salesjt
� � ¼ a1

j þ b1
1j ln prjt

� ��
þb1

2j detgwjt

�
þb1

3j dtcagwjt

�
þb1

4j omgwjt

� þb1
5j ln compsalesjt

� ��
þb1

6jgejt

þ b1
7j gejt � ln prjt

� ��� �
þ b1

8j gejt � detgwjt

�� �
þ b1

9j gejt � dtcagwjt

�� �
þ b1

10j gejt � omgwjt

�� �

þ b1
11j gejt � ln compsalesjt

� ��� �
þ e1jt ð1Þ
The variables detgwjt , dtcagwjt , omgwjt represent the promotional goodwill associated with spending on detailing, DTCA, and
other marketing, respectively; we elaborate below on how these variables are specified. All other variables are defined above.
a1
j is the brand-specific fixed-effect, or baseline sales, which captures time-invariant factors that affect the brand’s sales.

Since we mean-center the independent variables, b1
1�5j capture the effects of the independent variables before generic entry,
8



Fig. 3. Detailing patterns of selected brands before and after generic entry.

Table 2
Descriptive statistics of key variables in the aggregate analysis.

Variable Mean (S.D.) Correlations

Before generic entry After generic entry (1) (2) (3) (4) (5) (6)

(1) Sales(in millions) 0.248
(0.469)

0.039 (0.067) 1

(2) Detailing spending
(in million dollars)

0.967 (1.800) 0.219 (0.452) 0.683 1

(3) DTCA spending
(in million dollars)

0.908 (3.077) 0.111(0.483) 0.555 0.634 1

(4) Other marketing spending
(in million dollars)

2.917 (5.788) 0.521 (1.176) 0.763 0.819 0.536 1

(5) Price (per unit in USD) 459.5 (614.1) 572.7 (789.1) �0.138 �0.096 �0.050 �0.093 1
(6) Competitive sales 1.586 (2.094) 1.707 (2.049) 0.025 0.031 0.061 0.045 �0.152 1
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b1
6j captures the change in baseline sales after generic entry compared to before generic entry, and b1

7�11j capture the change
in the effects of the independent variables after generic entry compared to before generic entry. Specifically, our focal inter-
est is in b1

2j and b1
8j, which capture the detailing elasticity of a branded drug j before entry and the change in detailing elas-

ticity for brand j after generic entry, respectively. We assume that b1
j are jointly distributed according to N b

�
1;V1

b

� �
.

We model promotional goodwill similarly to Narayanan et al. (2004), as follows:
detgwjt ¼ udetdetgwjt�1 þ
ffiffiffiffiffiffiffiffiffiffi
detjt

q
ð2Þ

dtcagwjt ¼ udtcadtcagwjt�1 þ
ffiffiffiffiffiffiffiffiffiffiffiffi
dtcajt

q
ð3Þ
and
omgwjt ¼ uomomgwjt�1 þ
ffiffiffiffiffiffiffiffiffiffi
omjt

p ð4Þ
9
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where detjt, dtcajt, and omjt are the brand’s spending on detailing, DTCA and other marketing activities, respectively, and udet ,
udtca, and uom are the corresponding carryover parameters. We estimated the values of these carryover parameters using a
grid search algorithm in which we set different values for each carryover parameter and picked the one with the highest R2.
The best fit was obtained for a model in which the values of these carryover parameters were 95 %, 55 % and 55 %,
respectively.8

In Equation (1), detailing spending, DTCA spending, and price might be endogenous, since unobserved factors could drive
both the error term, e1jt , and the marketing variables. We account for this potential endogeneity concern in several ways. First,
we use instruments that may affect the potentially endogenous variables yet not sales, in line with prior studies
(Chintagunta and Desiraju, 2005; Narayanan et al., 2004). Second, we model our focal dependent variable and the potentially
endogenous variables as a system of equations and allow for correlations between the error terms of the four equations. For
instrumental variables, our instrument for detailing is the wage index of all employees in sales and office jobs obtained from
the Bureau of Labor Statistics ðwageidxtÞ. Wages in sales jobs are expected to affect pharmaceutical firms’ detailing spending,
but not brand sales. For DTCA spending, we use the producer price index for advertising agencies obtained from the Federal
Reserve ðadppitÞ, which we expect to affect the brand’s DTCA spending, but not brand sales. For price, we use the monthly
producer price index for pharmaceutical manufacturers, obtained from the Federal Reserve (pmppitÞ, which we expect to
affect brand price, but not brand sales. We use lagged instruments of up to 12 months and allow the instruments to differ-
entially influence the marketing variables of the various brands by interacting them with the brand intercepts in the estima-
tion. We test for the strength of the instrumental variables used to account for the potential endogeneity by measuring the
extent to which the R2 of the first-stage regression changes due to the inclusion of the instruments, as suggested by Papies,
Ebbes and Van Heerde (2017). Our first-stage regressions have the marketing variables (price, detailing and DTCA) as depen-
dent variables. As independent variables, we include the instrumental variable, other marketing variables of the focal brand,
and the competitors’ corresponding marketing variables. We assess the difference in R2 between the model with the instru-
mental variables and a model without the instrumental variables using a likelihood ratio (LR) test (Papies,Ebbes and Van
Heerde, 2017). For detailing, the R2 of the model excluding the instrumental variables is 0.72, and the R2 of the model includ-
ing the instrumental variables is 0.78 (LR = 991.99, p < 0.01). For DTCA, the R2 of the model excluding the instrumental vari-
ables is 0.52, and the R2 of the model including the instrumental variables is 0.66 (LR = 1345.4, p < 0.01). For price, the R2 of
the model excluding the instrumental variables is 0.88, and the R2 of the model including the instrumental variables is 0.96
(LR = 4782.8, p < 0.01). These fit statistics indicate that the instruments we use to tackle the endogeneity of detailing, DTCA
and price are reasonably strong.

In our Bayesian estimation, we model the endogenous variables and let the error terms from those equations be corre-
lated with the error term of Equation (1). In doing so, we incorporate other marketing variables included in Equation (1)
as explanatory variables, and we include competitive detailing spending (compdetjt) and competitive DTCA spending
ðcompdtcajtÞ as additional explanatory variables in the detailing and DTCA equations, respectively. We therefore model
detailing spending, DTCA spending, and price as follows:
8 Our
ln detjt þ 1
� � ¼ a2

j þ b2
1jln prjt

� �þ b2
2jln dtcajt þ 1

� �þ b2
3jln omjt þ 1

� �þ b2
4jln compdetjt þ 1

� �þ b2
5jgejt

þ
Xt�1

s¼t�12
/2

t�sð Þjwageidxs þ e2jt ð5Þ

ln dtcajt þ 1
� � ¼ a3

j þ b3
1jln prjt

� �þ b3
2jln detjt þ 1

� �þ b3
3jln omjt þ 1

� �þ b3
4jln compdtcajt þ 1

� �þ b3
5jgejt

þ
Xt�1

s¼t�12
/3

t�sð Þjadppis þ e3jt ð6Þ

and
ln prjt
� � ¼ a4

j þ b4
1jln detjt þ 1

� �þ b4
2jln dtcajt þ 1

� �þ b4
3jln omjt þ 1

� �þ b4
4jgejt þ

Xt�1

s¼t�12
/4

t�sð Þjpmppis þ e4jt ð7Þ
where a2
j , a3

j , and a4
j are brand-specific fixed effects for detailing spending, DTCA spending, and price, respectively, to capture

the time-invariant levels of these variables per brand. We assume that bm
j 8m = 2, 3, 4 is distributed as N b

�
m;Vm

b

� �
, and that

the error terms from Equations (1), (5), (6) and (7), e1�4
jt , are jointly distributed as N 0;Rj

� �
, where Rj is the variance–covari-

ance matrix for brand j. Since 32 of the 72 brands in our sample did not spend on DTCA during our sample period, for these
brands we exclude the DTCA equation, as well as the parameters capturing the effects of DTCA on sales, detailing, and price.

We estimated our aggregate-level model using the Gibbs sampler algorithm. We let the sampler run for 50,000 iterations,
and discarded the first 40,000. We used the last 10,000 iterations for posterior inference. We graphically plotted the esti-
mates to check for convergence.
key findings are robust if we set the carryover parameters to zero. See Section 3.1.8 (Robustness Checks) below.
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3.1.6. Estimation results for Study 1
Table 3 summarizes the parameter estimates obtained in our aggregate analysis.

Sales equation estimates (Equation (1)). We find that detailing goodwill has a positive main effect (b
�1

2 = 0.040) on sales and

a positive interaction effect with generic entry (b
�1

8 = 0.482). These findings indicate that detailing is effective both before and
after generic entry, and that market-level sensitivity to detailing is higher after generic entry than before generic entry. We

find that generic entry has a negative effect on sales (b
�1

6 = –0.912), indicating that brand sales are lower after generic entry
than before generic entry at mean levels of the explanatory variables. DTCA goodwill does not have a significant effect either
before or after generic entry. This result is consistent with findings of prior studies that have reported lower effectiveness of

DTCA compared with detailing (Fischer and Albers, 2010). Price has a negative main effect (b
�1

1 = -0.664) and a positive inter-

action effect with generic entry (b
�1

1 = 0.489). These findings indicate that, consistent with prior findings on pharmaceutical
drugs (e.g., Ching 2010a), price elasticity for the drugs in our sample is lower than one. Furthermore, the price sensitivity for
the branded drug is lower (less negative) after generic entry than before generic entry. This finding may reflect a situation in
which price-sensitive healthcare payers switch patients to cheaper generics after generic entry, such that the demand for the
branded drug after generic entry comes from less price-sensitive payers. The effect of the promotional goodwill associated
with other marketing spending is insignificant before generic entry; the effect is significantly stronger after generic entry

than before generic entry (b
�1

10 = 0.199).

Detailing equation estimates (Equation (5)). Price has a negative effect on detailing spending (b
�2

1 = -2.014), and DTCA spend-

ing has a positive effect (b
�2

2 = 1.080). Together, these two findings suggest that branded firms align their DTCA spending,
detailing spending, and price. We do not find a significant effect of generic entry on detailing spending. This result may
be because the impact of generic entry on detailing spending is captured in this equation through the effect of drug prices
that increase following generic entry.

DTCA equation estimates (Equation (6)). We find positive effects of price and detailing spending on DTCA spending

(b
�3

1 = 3.955; b
�3

2 = 0.807). These findings again suggest that branded firms align their DTCA spending, detailing spending,

and price. We find that DTCA spending is significantly lower after generic entry than before generic entry (b
�3

5 = -2.394).

Price equation estimates (Equation (7)). We find that DTCA spending has a positive effect on price (b
�4

2 = 0.127). This finding
suggests that, in line with our findings from the DTCA equation (6), it is common for firms to coordinate a price increase with

increased DTCA spending. We find that generic entry positively affects the brand’s price (b
�4

4 = 0.303), indicating that firms
may compensate lower sales volume with higher average prices to sustain cash flows after generic entry.

3.1.7. ROI calculations
Our next step was to use the findings from our aggregate analysis (Study 1) to calculate how an additional dollar spent on

detailing affects aggregate-level sales, before and after generic entry, in both the short term and the long term. To this end,
conditional on the model specification and the posterior estimates in Study 1, we use the procedure outlined in Narayanan
et al. (2004) to generate estimates of the ROI on detailing. Web Appendix B describes the steps that we take to calculate the
short-term (current-period) ROI, corresponding to one month; and the long-term (multiperiod) ROI, corresponding to a 12-
month period.

We find that before generic entry, the current-period ROI was $1.2, and the multiperiod ROI was $4.3. These ROI estimates
for the period before generic entry are comparable to those obtained in prior literature. Neslin (2001), for example, reported
a long-run ROI of $1.72 for a $1 increase in detailing expenditure for a median brand using data from 391 branded drugs from
various chemical subgroups. Wittink (2002), who focused on sales during the years 1998–2000, obtained an ROI of $2.1 for
brands with annual revenues of $100-$500 million and an ROI of $11.6 for brands with annual revenues of more than $500
million. Narayanan et al. (2004), who focused on large brands, obtain a current-period ROI of $1.10-$3.73 and a multiperiod
ROI of $7.65-$17.63.

ROI estimates after generic entry, which we are the first to report in the academic literature, are higher than those
obtained before generic entry. Specifically, for time periods after generic entry, we obtain a median current-period ROI of
$3.2 and a multiperiod ROI of $14.5. These ROI estimates, generalized across a large set of brands, could broaden pharma-
ceutical managers’ perspectives and add insights beyond the specific categories they have operated in. Our findings suggest
that, taking into account firms’ decisions with regard to detailing spending and allocation, on average, demand for branded
drugs is more sensitive to detailing efforts after generic entry than before generic entry.

3.1.8. Robustness Checks
For robustness, we repeated our analyses with several modifications. First, we reduced our sample period to two years

before and two years after generic entry to see if our findings would be affected. Second, we used the number of prescriptions
instead of unit sales of the branded drugs as the dependent variable. Third, we set the goodwill parameters in Equations (2),
11



Table 3
Parameter estimates of the aggregate level model.

Equation Variable Path in Fig. 1 Parameter Estimate

Sales (Equation (1)) Price
b
�1

1
�0.664

Detailing goodwill
b
�1

2
0.040

DTCA goodwill
b
�1

3
0.004

Other promotional goodwill
b
�1

4
�0.025

Competitive sales
b
�1

5
0.758

Generic entry (a)
b
�1

6
�0.912

Generic entry � Price (e)
b
�1

7
0.489

Generic entry � Detailing goodwill (c)
b
�1

8
0.482

Generic entry � DTCA goodwill (e)
b
�1

9
0.980

Generic entry � Other promotional goodwill (e)
b
�1

10
0.199

Generic entry � Competitive sales (e)
b
�1

11
�0.060

Detailing spending (Equation (5)) Price
b
�2

1
�2.014

DTCA spending
b
�2

2
1.080

Other marketing spending
b
�2

3
0.004

Competitive detailing spending
b
�2

4
�0.005

Generic entry (b)
b
�2

5
0.298

DTCA spending (Equation (6)) Price
b
�3

1
3.955

Detailing spending
b
�3

2
0.807

Other marketing spending
b
�3

3
�0.002

Competitive DTCA spending
b
�3

4
0.000

Generic entry (d)
b
�3

5
�2.394

Price (Equation (7)) Detailing spending
b
�4

1
�0.031

DTCA spending
b
�4

2
0.127

Other marketing spending
b
�4

3
0.000

Generic entry (d)
b
�4

4
0.303

Note: Bolded estimates indicate that 95% of posterior intervals do not include zero.
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(3), and (4) to zero (i.e., incorporating the raw spending instead of the carryover effects). Web Appendix C contains the
results of these analyses. Our main finding that detailing is more effective after generic entry than before generic entry is
robust to alternative model specifications.

3.2. Study 2: Comparing Firms’ detailing allocation after versus before generic entry

In Study 2 we examine how brands reallocate their detailing efforts across physicians after generic entry compared to
before generic entry, and to evaluate how such reallocation affects demand for branded drugs, in terms of individual physi-
cians’ prescription behavior. In this study, we rely on our disaggregate-level data, corresponding to 25 branded drugs in 20
ATC level-4 categories (see Section 3.2.2 below).

3.2.1. Conceptual framework
In line with our approach in Study 1, before specifying our model, we first identify routes through which generic entry

might influence physicians’ individual-level (i.e., disaggregate-level) prescription behavior. Fig. 4 presents three such routes.
First, after generic entry, a particular physician may tend to write fewer prescriptions for the branded drug (compared with
pre-entry), because of the competition introduced by generic substitutes (Path (h) in Fig. 4).

Second, a physician may alter his or her prescription behavior—becoming either more or less likely to prescribe the
branded drug—because of changes in the extent to which the firm allocates detailing efforts to that physician, following gen-
eric entry (Path (f) in Fig. 4). As discussed in previous sections, we assume that such changes in allocation can be driven by
several factors. First, the branded firmmay increase or reduce the overall number of detailing visits across all physicians, and
this change affects the number of individual-level detailing visits that a focal physician receives. Moreover, the firm may
reallocate detailing visits across individual physicians to focus on physicians with specific characteristics. In line with prior
12



Fig. 4. Conceptual framework capturing the effects of generic entry on disaggregate-level prescriptions.
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literature (Manchanda et al., 2004; Kappe et al., 2017), we consider three physician characteristics that may influence firms’
allocation of detailing visits. The first is the physician’s brand preference; it is possible, for example, that after generic entry a
branded firm may prefer to allocate visits to physicians with higher (vs. lower) preference for the brand, as these physicians
represent a greater loss in sales if they decide to switch over to prescribing generics. The second factor is the physician’s
responsiveness to detailing visits of the brand facing generic entry; indeed, branded firms may decide to allocate a higher
proportion of detailing visits to physicians who are more likely to respond positively to such visits, so as to generate a bigger
‘bang for their buck.’ The third factor is the extent of competitive detailing the physician receives; a brand may allocate
higher proportion of detailing visits to physicians who are particularly likely to receive competitive detailing visits, so as
to mitigate these physicians’ likelihood of switching to other branded drugs in the same therapeutic category (Gonzalez
et al., 2008).

The third path by which generic entry may affect prescriptions is through its effect on physicians’ sensitivity to detailing
(Path (g) in Fig. 4).

In specifying our model, we control for the effect of the number of competitors’ prescriptions on the number of prescrip-
tions of the focal brand. We also control for the effect of the number of competitive detailing visits on the focal brand’s num-
ber of detailing visits.

3.2.2. Data – Disaggregate-level panel data
For our physician-level analysis, we built on a large set of physician panel data, constructed by IQVIA, capturing individual

physicians’ prescription behavior and detailing visits during our period of interest. IQVIA’s complete physician-level dataset
included all prescriptions and detailing visits for all panel members, covering all ATC level-4 categories except oncology
drugs. For feasibility of analysis, we selected a subset of the brands on which to focus our disaggregate-level analysis and
extracted data for these brands according to the following process. First, we identified the 50 brands in our aggregate-
level dataset with the highest detailing spending during the three years before and three years after generic entry, excluding
oncology drugs, for which IQVIA did not have disaggregate-level data. Among the 50 selected brands, we identified brands
for which there were at least 50 physicians in IQVIA’s panel who met all three of the following criteria: (a) the physician
either prescribed or was detailed at least once in the focal brand’s ATC level-4 category during the three years after generic
entry; (b) the physician prescribed the focal brand at least once during the three years before generic entry; and (c) the
physician received detailing for the focal brand at least once during the three years before generic entry. These constraints
resulted in 25 brands from 20 ATC level-4 categories.

After this selection process, we obtained a custom-made dataset from IQVIA containing individual physician-level infor-
mation for a panel of 3,668 physicians across the 20 ATC level-4 categories corresponding to the 25 selected brands. This
dataset covers three years before and three years after generic entry for each investigated brand and includes information
on the monthly number of prescriptions and the monthly number of detailing visits for all brands in the respective cate-
gories. Web Appendix D contains the list of brands, the categories they belong to, and the number of physicians in our sam-
ple. In total, we analyzed 17,415 physician-brand combinations over six years of monthly data for all brands.9 Our
comprehensive dataset allows us to provide empirical generalizations on a scope surpassing that of prior scholarly studies in
pharmaceutical marketing.
9 Since physicians may have entered or left the panel during our sample period, we exclude months in which a physician neither prescribed nor received a
detailing visit in any of our sample’s 20 ATC level 4 categories.
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Fig. 5. Percentage of physicians detailed after generic entry among those detailed before generic entry.
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3.2.3. Model-Free Descriptives: Change in detailing allocation
We use the disaggregate-level data to calculate changes in detailing allocation across physicians. For each brand, we cal-

culate the percentage of physicians who were detailed after generic entry among those who had been detailed prior to gen-
eric entry. Fig. 5 plots this percentage across the brands in our sample. On average, 24.4 % of physicians detailed before
generic entry continued to be detailed after generic entry. We observe that some brands—including Zomig, used to treat
migraines, and Aricept, used to treat Alzheimer’s disease—preserved a substantial portion of their detailing activity, such that
more than 60 % of physicians who were detailed before generic entry continued to be detailed after entry. Other brands—
such as the antihypertensive drugs Avapro and Cozaar—reallocated or reduced their detailing activity to a much greater
extent, such that only about 5 % of the physicians who were detailed before generic entry continued to be detailed after
entry.

Next, we characterize each brand by considering both components of its detailing strategy simultaneously: overall spend-
ing combined with physician-level detailing allocation. To this end, for the set of 25 brands for which we had derived
disaggregate-level data, we calculate the values of (i) the percentage change in detailing spending after generic entry com-
pared with before generic entry (this information was obtained from the aggregate-level data), and (ii) the percentage of
physicians that the brand detailed after generic entry, among those who had been detailed before generic entry.

We observe that several brands are mapped in the bottom left area of Fig. 6 (e.g., Avapro, Cozaar); these brands faced a
strong reduction in detailing spending and in the share of detailed physicians receiving detailing visits after generic entry.

Other brands in our individual physician-level sample are mapped in the upper right area (e.g., Lescol, Zomig). These
brands faced lower relative reduction—and in one case, even an increase—in detailing spending, as well as relatively lower
reductions in the proportion of physicians who continued to receive detailing visits after generic entry.

3.2.4. Measures – Disaggregate-level model
The key variables in our disaggregate analysis are the number of prescriptions (rxijt) that physician i writes and the num-

ber of detailing visits (detvisitsijt) that physician i receives for brand j in month t. Regarding the number of prescriptions, it is
important to clarify what constitutes a prescription for the branded drug in the periods before versus after generic entry. In
general, physicians may prescribe a drug either by its brand name or by the molecule name. In the period before generic
entry, a branded drug is the only one on the market using the molecule; accordingly, a prescription carrying either the brand
name or the molecule name can only be fulfilled with the branded drug and thus constitutes a prescription for that drug.10

After generic entry, however, when given a prescription for either a molecule or a specific brand, it is the pharmacist’s prerog-
ative to dispense either the branded drug or a generic equivalent. In fact, according to regulations in most states, if a generic
version of a prescribed drug or molecule is available, the pharmacist may (or must, depending on the state) dispense the generic
drug—unless the physician prescribes a brand and explicitly writes ‘dispense as written’ in the prescription, in which case the
pharmacist must dispense the branded drug (Song and Barthold, 2018; Vivian, 2008). Therefore, for the period before generic
10 Pharmacists rarely substitute the prescription for one branded drug with another drug (Vanderholm,Klepser and Adams, 2018).
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Fig. 6. Mapping brands based on changes in detailing spending and allocation after generic entry compared with before generic entry.
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entry, we measure the number of prescriptions as those for either the brand or the molecule, and for the period after generic
entry, we measure the number of prescriptions for the brand with the ‘dispense as written’ indication.

We control for competitive effects by including competitive prescriptions (comprxijt) and competitive detailing (com-
pdetvisitsijt). We measure competitive prescriptions as the number of prescriptions a physician writes for all drugs (branded
or generic) in the ATC level-4 category, excluding those for the focal brand. We operationalize competitive detailing as the
number of detailing visits that the physician receives for all other brands in the same ATC level-4 category. As in the aggre-
gate level analysis, we measure generic entry (gejt) as a dummy variable that is equal to 0 during the periods before generic
entry and equal to 1 during the periods after generic entry.

Table 4 summarizes our key variables. Column 2 contains the means and standard deviations of the variables in the three-
year period before generic entry, and Column 3 contains the means and standard deviations of the variables in the three-year
period after generic entry. Columns 4–7 contain the bivariate correlations of the variables across all months in which the
physician was active (i.e., prescribed or received detailing visits for any of the drugs in the 20 ATC level-4 categories in
our sample). Web Appendix D contains the number of prescriptions and detailing visits before and after generic entry for
the brands we examine in Study 2.

3.2.5. Econometric model
We jointly model the number of prescriptions and the number of detailing visits as joint Poisson regression models with

correlated errors, which allow for over-dispersion (Chib and Winkelmann, 2001; Kappe et al., 2017). Specifically, we model
the number of prescriptions written by physician i for brand j in month t (rxijt) as follows:
Pr rxijt ¼ m
� � ¼ dmijtexp �dijt

� �
m!

ð8Þ
and
ln dijt
� � ¼ h0ij þ h1ijln detv isitsijt þ 1

� �þ h2ijln comprxijt þ 1
� �þ h3ijln rxijt�1 þ 1

� �þ h4ijgejt

þ h5ij ln detv isitsijt þ 1
� �� gejt

	 
þ f1ijt ð9Þ

All variables were defined above. The fixed effect for each physician-brand combination, h0ij, captures time-invariant factors
influencing the number of prescriptions by physician i for brand j, and reflects the physician’s intrinsic brand preference
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Table 4
Descriptive statistics of key variables in the disaggregate-level analysis.

Variable Mean (S.D.) Correlations

Before generic entry After generic entry (1) (2) (3) (4)

(1) Prescriptions 1.029
(2.481)

0.044 (0.514) 1

(2) Detailing visits 0.326 (0.708) 0.044 (0.287) 0.234 1
(3) Competitive prescriptions 2.314 (5.673) 3.594(7.564) 0.226 0.070 1
(4) Competitive detailing 0.594 (1.417) 0.381 (1.104) 0.137 0.168 0.386 1
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before generic entry. h2ij captures the physician’s sensitivity to detailing visits before generic entry for brand j, h3ij captures
the carryover effect, h4ij denotes the change in the physician’s brand preference after generic entry compared to before gen-
eric entry (Path (h) in Fig. 4), and h5ij captures the change in physician i’s sensitivity to detailing visits of drug j after generic
entry compared to before generic entry (Path (g) in Fig. 4).

We specify a brand-specific hyper-mean for the h s with hij N lj;Rh

� �
, and in turn a common mean across brands

lj N l
�
;Rl

� �
. We do not estimate the change in physician-level detailing sensitivity (h5ij) for physicians who did not receive

any detailing visits for the brand after generic entry. f1ijt is the error term of the prescription equation, which we model to be
correlated with that of the detailing visits equation (Equation (11)) below.

Since we are interested in the change in the overall number of detailing visits and the allocation of detailing visits after
generic entry compared to before generic entry (see Path (f) in Fig. 4), we model the number of detailing visits that the
branded firm allocates to physician i for brand j in month t as follows:
Pr detvisitsijt ¼ k
� � ¼ gk

ijtexp �gijt

� �
k!

ð10Þ
and
ln gijt

� �
¼

k0j þ k1j
h0ij

1�h3ij

� �
þ k2j

h1ij
1�h3ij

� �
þ k3jln compdetvisitsijt�1 þ 1

� �þ f2ijt ; ifgejt ¼ 0

k4j þ k5j
h0ijþh4ij
1�h3ij

� �
þ k6j

h1ijþh5ij
1�h3ij

� �
þ k7jln compdetvisitsijt�1 þ 1

� �þ f2ijt; ifgejt ¼ 1

8><
>: ð11Þ
In Equation (11), the first row contains the equation for the number of detailing visits before generic entry, and the second
row contains the equation for the number of detailing visits after generic entry. Within each row, we include (a) an intercept,
to capture the baseline number of detailing visits, and the effects of (b) the physician’s long-term brand preference, denoted

as h0ij
1�h3ij

� �
before generic entry and as h0ijþh4ij

1�h3ij

� �
after generic entry, (c) the physician’s long-term physician-level detailing sen-

sitivity, denoted as h1ij
1�h3ij

� �
before generic entry and as h1ijþh5ij

1�h3ij

� �
after generic entry, and (d) the lagged number of competitive

detailing visits that the physician receives.
k0j captures the baseline number of detailing visits before generic entry, and k4j � k0j

� �
captures the change in the baseline

number of detailing visits after generic entry compared to before generic entry for brand j. k1j captures the effect of the physi-
cian’s brand preference on the number of detailing visits before generic entry, and k5j � k1j

� �
captures the change in the effect

of the physician’s brand preference on the number of detailing visits after generic entry compared to before generic entry for
brand j. Similarly, k2j and k3j capture the effects of physician-level detailing sensitivity and the number of competitive detail-
ing visits on the number of detailing visits before generic entry, respectively, and k6j � k2j

� �
and k7j � k3j

� �
capture the

changes in these effects after generic entry compared to before generic entry for brand j. We estimate kj for each brand

in our sample and then pool the estimates with a hyper-mean kj N k
�
;Rk

� �
.

We jointly model Equations (8)-(11) and let the error terms be jointly distributed for each brand, i.e., f1ijt; f
2
ijt

� �
N 0;Zj
� �

, to

account for unobservable factors that may affect both the number of prescriptions written by a physician as well as the num-
ber of detailing visits that the physician receives.

To estimate the disaggregate model, we used a combination of Gibbs and Metropolis–Hastings steps. We refer to Kappe
et al. (2017) for the sampling steps. We ran the sampling algorithm for 50,000 iterations, of which we discarded the first
40,000. We used the last 10,000 iterations for posterior inference. We graphically plotted the estimates to check for
convergence.

3.2.6. Estimation results for Study 2
Table 5 provides the estimates of the disaggregate-level analysis. The estimation results for the prescription equation

(Equation (9)) (top part of Table 5) show that the number of detailing visits a physician receives for a focal branded drug
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Table 5
Parameter estimates of the disaggregate level model.

Equation Variable Path in Fig. 4 Parameter Estimate

Prescriptions
(Equation (9))

Intercept l
�
0

�1.771

Detailing visits l
�
1

0.109

Competitive prescriptions l
�
2

0.286

Lag prescriptions l
�
3

0.360

Generic entry (h) l
�
4

�6.429

Detailing visits � Generic entry (g) l
�
5

�0.165

Detailing visits
(Equation (11))

Before generic entry Intercept k
�
0

�1.293

Brand preference k
�
1

0.160

Detailing sensitivity k
�
2

�0.928

Competitive detailing visits k
�
3

0.273

Change after generic entry Intercept (f) k
�
4 � k

�
0

� � �3.499

Brand preference k
�
5 � k

�
1

� �
0.119

Detailing sensitivity k
�
6 � k

�
2

� �
0.715

Competitive detailing visits k
�
7 � k

�
3

� � �0.026

Note: Bolded estimates indicate that 95% of the posterior density excludes zero.
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has a positive main effect on the physician’s tendency to prescribe that drug (l
�
1 = 0.109) and an insignificant interaction

effect with generic entry. These findings indicate that physicians are, on average, sensitive to the detailing visits, and an addi-
tional detailing visit increases the number of prescriptions, in the periods both before and after generic entry.

We further observe that the number of competitive prescriptions has a positive effect on the number of prescriptions of

the brand facing generic entry (l
�
2 = 0.286). This finding may suggest that a brand facing generic entry benefits from category

growth, as observed in prior literature (e.g., Venkataraman and Stremersch, 2007). We find a significant positive effect of

lagged prescriptions (l
�
3 = 0.360), capturing physician-level carryovers or habit persistence in branded prescribing. Finally,

we find that generic entry has a significant negative effect on the number of branded drug prescriptions (l
�
4 = -6.429), indi-

cating that physicians are less likely to prescribe the branded drug after generic entry. This finding provides evidence for Path
(h) in Fig. 4 (i.e., direct competition).

For the results of the detailing equation (Equation (11); second part of Table 5), we report the hyper-means of the inter-

cept (k
�
0) and the effects of brand preference (k

�
1), detailing sensitivity (k

�
2), and competitive detailing (k

�
3) before generic

entry; and the changes in the intercept (k
�
4 � k

�
0), and the effects of brand preference (k

�
5 � k

�
1), detailing sensitivity

(k
�
6 � k

�
2), and competitive detailing (k

�
7 � k

�
3) after generic entry compared to before generic entry.

We find that the brand’s overall number of detailing visits is lower after generic entry than before generic entry

(k
�
4 � k

�
0 = -3.499). We find a positive effect of brand preference on the number of detailing visits before generic entry

(k
�
1 = 0.160), and an increase in this effect after generic entry (k

�
5 � k

�
1 = 0.119). These findings indicate that physicians

who have higher brand preference not only receive more detailing visits before generic entry compared to other physicians,
but they also receive a higher proportion of detailing visits after generic entry than before generic entry.

We also find a positive effect of competitive detailing on the number of detailing visits for the focal brand (k
�
3 = 0.273)

before generic entry. This finding indicates that, before generic entry, branded firms allocate detailing visits to physicians
who are more likely to receive detailing visits from competitors. We do not find any significant effect of detailing sensitivity
on the number of detailing visits before generic entry or a significant change in the effects of detailing sensitivity and com-
petitive detailing on the number of detailing visits after generic entry compared to before generic entry. Thus, while firms
reallocate their detailing visits after generic entry to physicians with higher brand preference, we do not find evidence that
they reallocate based on physicians’ detailing sensitivity or the number of competitive detailing visits they receive.

3.3. An integrated view of Study 1 and Study 2: Relationship between allocation of detailing visits and Market-Level detailing
sensitivity

In this section, we focus on the subset of 25 brands for which we have both aggregate- and disaggregate-level data to
obtain broader insights regarding the effectiveness of post-generic-entry detailing strategies. First, in a cross-sectional
analysis of this subset of brands, we integrate the models used in Study 1 (aggregate-level sales) and in Study 2
(individual-level prescription behavior) to examine whether the post-generic-entry changes in brands’ market-level
detailing sensitivity (estimated in Study 1) can be explained by brands’ detailing reallocation after generic entry (estimated
17



Table 6
Effects of detailing reallocation on change in market-level detailing sensitivity after generic entry compared to
before generic entry.

Variable Parameter Estimate

Intercept j0 0.120
Change in number of detailing visits j1 �0.001
Reallocation of detailing visits based on
. . . brand preference j2 0.348**

. . . detailing sensitivity j3 �0.017

. . . competitive detailing j4 �0.132
R2 = 0.332

Note: ** = p < 0.05.
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in Study 2). Next, we evaluate the efficacy of the post-entry detailing responses used by the 25 brands, as reflected in the
change in ROI following generic entry (as compared with pre-entry).

3.3.1. Cross-Sectional analysis of aggregate- and Disaggregate-Level data
The dependent variable in our cross-sectional analysis is the change in market-level detailing sensitivity after generic

entry compared to before generic entry, which we estimated in Study 1 (specifically, b1
8j in Equation (1)). As independent

variables, we include the estimates from Equation (11) corresponding to the change in the baseline number of detailing visits
(DDetVisitsj ¼ k4j � k0j), and the changes in detailing allocation associated with physicians’ brand preference
(DAllocBrandPrefj ¼ k5j � k1j), detailing sensitivity (DAllocDetSensj ¼ k6j � k2j), and competitive detailing
(DAllocCompDetj ¼ k7j � k3j) after generic entry compared to before generic entry. Specifically, we estimate the following
OLS model:
b1
8j ¼ j0 þ j1DDetVisitsj þ j2DAllocBrandPrefj þ j3DAllocDetSensj þ j4DAllocCompDetj þ ej ð13Þ
where j0 is the intercept; j1 is the effect of change in the baseline detailing visits on the change in market-level detailing
sensitivity after generic entry compared to before generic entry; and j2, j3, and j4 are the effects of allocating a higher pro-
portion of detailing visits to physicians with higher brand preference, higher detailing sensitivity, and higher competitive
detailing visits, respectively, on the change in market-level detailing sensitivity after generic entry compared to before gen-
eric entry. ej is the error term, which is distributed as Nð0;r2Þ.

Table 6 presents the estimation results of Equation (12). We find that the explanatory variables explain 33.2 % of the vari-
ance in the change in market-level detailing sensitivity after generic entry compared to before generic entry across brands.

j1 is not significant, suggesting that an overall change in the number of detailing visits does not, in and of itself, affect
individual physicians’ prescription behavior. However, we find j2 to be positive and significant (j2 = 0.348; p < 0.05), indi-
cating that firms that increase the proportion of detailing visits to physicians with higher brand preference after generic
entry experience a larger increase in market-level detailing sensitivity after generic entry compared with firms that do
not do so.

3.3.2. Effectiveness of detailing responses following generic entry
To obtain insights regarding the effectiveness of detailing decisions post generic entry, we assessed the change in ROI

(post-generic-entry ROI as compared with pre-entry ROI) for each of the 25 branded drugs in our subset. Fig. 7 presents a
mapping of the brands according to their degree of change in detailing spending and detailing reallocation (the same map-
ping shown in Fig. 6), color-coded according to the changes in brands’ short-term ROI (Panel A) and long-term ROI (Panel B).
Brands that are colored green underwent an increase in detailing ROI in the three years following generic entry (compared to
the three years before entry), whereas brands that are colored red underwent a decrease in the corresponding detailing ROI.

Fig. 7 shows that the majority of brands in the bottom right area experienced increases in detailing ROI following generic
entry both in the short and in the long term. In contrast, brands with relatively higher proportions of physicians that are
detailed both before and after generic entry are more likely to experience drops in detailing ROI, especially in the long term.

To summarize, our findings are compatible with the idea, suggested in the analysis above, that brands that substantially
reallocate detailing visits across physicians—and specifically, refocus their efforts on physicians with stronger brand prefer-
ence—stand to gain the most in terms of detailing ROI following generic entry.

4. General Discussion

This paper is the first to study branded drugs’ detailing spending, detailing allocation, and sales response to detailing after
generic entry compared to before generic entry. We used a customized dataset obtained from IQVIA and Nielsen on
aggregate-level sales, detailing, DTCA, and other marketing spending for 72 drugs, together with disaggregate-level data
on prescriptions and detailing visits for 25 of these 72 drugs. We provided an overview of the various responses branded
18



Panel A – Short-Term Detailing ROI 

Panel B – Long-Term Detailing ROI 

Fig. 7. ROI changes associated with different detailing responses Note: Green dots with a cross mark represent drugs that underwent an increase in
detailing ROI in the three years following generic entry (compared to the three years before entry). Red dots with a minus sign represent drugs that
underwent a decrease in the corresponding detailing ROI. (For interpretation of the references to color in this figure legend, the reader is referred to the web
version of this article.)
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firms adopt in practice following generic entry, and specifically (i) the extent to which they modify detailing spending post-
entry; and (ii) the extent to which they reallocate detailing visits across physicians. Most brands in our sample either sub-
stantially decreased detailing spending combined with major reallocation of detailing visits or opted to less drastically
decrease detailing (or even to increase spending) combined with more minor reallocation of detailing visits.
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Next, in two studies, we sought to shed light on the effectiveness of different strategies by econometrically estimating the
dynamics in brands’ detailing spending and allocation around generic entry, and the demand response to detailing for
branded drugs. The studies provide several insights that are new to the literature. First, the median detailing ROI after gen-
eric entry—calculated over both the short term and the long term—is about three times higher than that before generic entry,
but the ROI changes are highly heterogeneous across brands. Second, firms that reallocate their detailing visits after generic
entry to physicians with higher brand preference experience a larger increase in market-level detailing sensitivity after gen-
eric entry than firms that do not do so, leading to higher ROI on detailing following generic entry. A possible explanation for
this outcome relates to market segmentation or heterogeneity (Frank and Salkever, 1997; Gonzalez et al., 2008; Grabowski
and Vernon, 1992; Ching 2010a; Ching 2010b). Prior studies found that increased price patterns for branded drugs going off
patent could be explained by a large enough segment of physicians with strong brand preference and low price sensitivity.
The existence of such a segment could also explain the increase in detailing ROI for firms that concentrate their detailing
efforts on this segment of physicians.

4.1. Implications for managers

Our findings have clear implications for branded firms that are faced with the need to evaluate their detailing budgets and
allocations after generic entry. Specifically, our findings suggest that, after generic entry—and regardless of the overall bud-
get set for post-entry detailing—firms can accomplish increases in detailing ROI by reallocating their detailing efforts to tar-
get physicians with a higher brand preference. Notably, it seems that this insight may not be obvious to pharmaceutical
marketers, given the large number of firms in our (disaggregate-level) sample that implemented only minor reallocation
of detailing visits across physicians and did not generally improve detailing ROI. We recommend that, when deciding
how to allocate their firm-wide detailing efforts between drugs facing generic competition and drugs that are still under
patent, firms bear in mind that, if targeted appropriately, detailing has the potential to contribute significantly to branded
drug sales after generic entry.

4.2. Implications for public policy

In general, the entry of generic drugs has substantial societal consequences, as it helps lower healthcare costs: Healthcare
payers in the US have saved nearly $2.4 trillion in the last 10 years through increased penetration of generic drugs (AAM,
2021). Thus, in effect, post-entry detailing efforts aimed at ensuring that physicians continue to prescribe branded drugs cre-
ate unnecessary costs to healthcare payers. For example, Socal, Bai and Anderson (2021) have shown that Medicare could
save about $1 billion annually if physicians were to stop prescribing branded drugs after generic entry. These costs may ulti-
mately be detrimental to consumer welfare (Königbauer, 2007). Accordingly, our findings might serve public policy makers
who are interested in curtailing such detailing efforts and stimulating generic substitution. For example, healthcare regula-
tors and payers might explore the possibility of capping the number of detailing visits or banning physician detailing for
molecules with generic competition.

Notably, our data enable us to provide a basic idea of the effects such policies might have. Using the estimates from our
study, we simulate the extent to which brands’ sales may be lower if they are not allowed to detail after generic entry. Specif-
ically, we set detailing spending to zero after generic entry and simulate brand sales in the corresponding period. Assuming
that these sales are replaced by generics, we calculate the savings to healthcare payers as the unit sales multiplied by the
difference between the brand price and generic price. We find that healthcare payers save an average of $12 million annually
per brand that is not allowed to detail after generic entry. (We note that this calculation does not consider cases in which
physicians switch to other branded drugs still under patent protection.).

Our findings regarding the substantial ROIs attributable to reallocation of detailing to physicians with a higher brand pref-
erence suggest that policy makers might benefit from regulating heavy prescribers of a branded drug after generic entry.
Such initiatives would complement recent efforts in the US to promote generic drugs by banning pharmaceutical manufac-
turers from paying generic counterparts to delay entry (Goldstein, 2021).

4.3. Future research

This paper is a first step towards understanding the dynamics of pharmaceutical promotion after generic entry, and com-
paring promotional effectiveness to that before generic entry. Thus, several important questions remain for further research
to explore. First, though the dataset we used is among the most comprehensive in the academic literature on pharmaceutical
marketing, we studied only the US market. Future studies should extend our work to examine pharmaceutical promotion
after generic entry in other geographic markets with different regulatory regimes. Also, our individual-level panel, while
comprehensive and rare, covers a sample of drugs that was not randomly selected (i.e., it covers 25 of the 72 brands that
had the highest detailing spend prior to generic entry). Future research could examine whether the results of Study 2 repli-
cate to branded drugs with lower detailing support prior to generic entry.

Second, our models incorporated measures to account for brand heterogeneity: Specifically, we included brand-specific
fixed effects, which should capture the overall strategy of a brand; we also modeled brand-specific responses to changes in
detailing after generic entry compared to before generic entry, which should capture the heterogeneity in the effect of
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changes in detailing spending. Though these measures enabled us to avoid potential endogeneity concerns stemming from
brand heterogeneity, we do not have information on the causes of heterogeneity across brands, which limits our ability to
interpret the estimated heterogeneity. Future studies may want to explore drug-specific features (e.g., chronic, life-
threatening diseases) as potential factors relating to the change in detailing strategy and the effectiveness of such strategies
(Venkataraman and Stremersch, 2007). Similarly, future research could examine whether post-generic-entry dynamics in
physicians’ responses to detailing are affected by the length of the estimated pre- and post-entry periods.

Third, while drug promotion is a key strategic tool that branded pharmaceuticals can use after generic entry, firms can use
other strategies such as price discounts (e.g., in the form of savings cards that drug manufacturers offer to patients to offset
copay costs), enriching patent portfolios, or partnering with generic firms to extend their patent life cycle. On the other hand,
generic firms can challenge patent protection to enter the market earlier. It would be interesting to see if patent extensions
or patent challenges (Hemphill and Sampat, 2012) affect firms’ detailing budget and allocation and the effectiveness of
detailing after generic entry. Similarly, it would be valuable to investigate whether, beyond mere generic presence, the num-
ber of generic firms active in the market affects these dynamics.

Fourth, it would be interesting to explore if marketing mix interactions that prior research has identified in early stages of
a brand’s life cycle (e.g., Narayanan et al., 2004) also exist after generic entry, and, if so, how such marketing mix interactions
change after generic entry.

Finally, our empirical analysis was primarily descriptive rather than prescriptive. A prescriptive approach would be of
high value to branded firms as a complementary source of information to support their detailing allocation decisions. We
consider such normative inquiries on how branded pharmaceuticals should allocate their marketing budgets after generic
entry as the next, albeit challenging, step for the academic literature.

Data availability

The data that has been used is confidential.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgment

We are thankful to Erasmus University Rotterdam for funding this study. The statements, findings, conclusions, views,
and opinions contained and expressed in this this paper are based in part on data obtained under license from the IQVIA
US Channel DynamicsTM, IQVIA US National Sales PerspectivesTM, and IQVIA US National Prescription AuditTM. All Rights
Reserved. This paper was written prior to the first author joining Amazon.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.ijresmar.2023.12.004.

References

AAM (2021). The U.S. Generic & Biosimilar Medicines Savings Report. Association of Accessible Medicines.
Accenture (2013), ‘‘Life in the New Normal: The Customer Engagement Revolution”.
Berndt, E. R., Kyle, M., & Ling, D. (2003). ‘‘The long shadow of patent expiration. Generic entry and Rx-to-OTC switches”, Scanner data and price indexes. University

of Chicago Press.
Bhattacharya, J., & Vogt, W. B. (2003). A simple model of pharmaceutical price dynamics. The Journal of Law and Economics, 46(2), 599–626.
Caves, R. E., Whinston, M. D., Hurwitz, M. A., Pakes, A., & Temin, P. (1991). ‘‘Patent expiration, entry, and competition in the US pharmaceutical industry”.

Brookings papers on economic activity Microeconomics, 1991, 1–66.
Chib, S., & Winkelmann, R. (2001). Markov chain monte carlo analysis of correlated count data. Journal of Business & Economic Statistics, 19(4), 428–435.
Ching, A. T. (2010). Consumer learning and heterogeneity: Dynamics of demand for prescription drugs after patent expiration. International Journal of

Industrial Organization, 28(6), 619–638.
Ching, A. T. (2010). A dynamic oligopoly structural model for the prescription drug market after patent expiration. International Economic Review, 51(4),

1175–1207.
Ching, A. T., & Ishihara, M. (2012). Measuring the informative and persuasive roles of detailing on prescribing decisions. Management Science, 58(7),

1374–1387.
Ching, A. T., Horstmann, I., & Lim, H. (2016). The effects of publicity on demand: The case of anti-cholesterol drugs. Marketing Science, 35(1), 158–181.
Chintagunta, P. K., & Desiraju, R. (2005). Strategic pricing and detailing behavior in international markets. Marketing Science, 24(1), 67–80.
Dorfman, R., & Steiner, P. O. (1954). Optimal advertising and optimal quality. American Economic Review, 44(5), 826–836.
Ellison, G., & Ellison, S. F. (2011). Strategic entry deterrence and the behavior of pharmaceutical incumbents prior to patent expiration. American Economic

Journal: Microeconomics, 3(1), 1–36.
Evaluate Pharma (2020), World Preview 2020, Outlook to 2026.
Fezza, T., Glazier, F., & Reynolds, J. (2016). Loss of exclusivity: Strategies to maximize product value. Pharmaceutical Executive, 36(11).
Fischer, M., & Albers, S. (2010). Patient-or physician-oriented marketing: what drives primary demand for prescription drugs? Journal of Marketing Research,

47(1), 103–121.
21

https://doi.org/10.1016/j.ijresmar.2023.12.004
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0005
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0015
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0015
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0015
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0020
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0025
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0025
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0025
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0030
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0035
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0035
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0040
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0040
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0045
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0045
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0050
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0055
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0060
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0065
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0065
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0075
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0080
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0080


V.G. Hariharan, V. Landsman and S. Stremersch International Journal of Research in Marketing xxx (xxxx) xxx
Frank, R. G., & Salkever, D. S. (1997). Generic entry and the pricing of pharmaceuticals. Journal of Economics & Management Strategy, 6(1), 75–90.
Goldstein, Amy (2021), ‘‘Biden Calls for Efforts to Lower Drug Prices as Part of Executive Order to Foster Competition,” The Washington Post, July 9.
Gonzalez, J., Sismeiro, C., Dutta, S., & Stern, P. (2008). Can branded drugs benefit from generic entry? the role of detailing and price in switching to non-

bioequivalent molecules. International Journal of Research in Marketing, 25, 247–260.
Grabowski, H. G., & Vernon, J. M. (1992). Brand loyalty, entry, and price competition in pharmaceuticals after the 1984 drug act. The Journal of Law and

Economics, 35(2), 331–350.
Hemphill, C. S., & Sampat, B. N. (2012). Evergreening, patent challenges, and effective market life in pharmaceuticals. Journal of Health Economics, 31(2),

327–339.
Hirschler, Ben (2010). AstraZeneca not done with cost cuts. Reuters.. November 10.
Kappe, E., & Stremersch, S. (2016). Drug detailing and doctors’ prescription decisions: The role of information content in the face of competitive entry.

Marketing Science, 35(6), 915–933.
Kappe, E., Venkataraman, S., & Stremersch, S. (2017). Predicting the consequences of marketing policy changes: A new data enrichment method with

competitive reactions. Journal of Marketing Research, 54(5), 720–736.
Königbauer, I. (2007). Advertising and Generic Market Entry. Journal of Health Economics, 26(2), 286–305.
Kremer, S. TM., Bijmolt, T. HA., Leeflang, P. SH., & Wieringa, J. E. (2008). Generalizations on the effectiveness of pharmaceutical promotional expenditures.

International Journal of Research in Marketing, 25(4), 234–246.
Leffler, K. B. (1981). Persuasion or information? The economics of prescription drug advertising. The Journal of Law and Economics, 24(1), 45–74.
Liu, H., Liu, Q., & Chintagunta, P. K. (2017). Promotion spillovers: Drug detailing in combination therapy. Marketing Science, 36(3), 382–401.
Manchanda, P., Rossi, P. E., & Chintagunta, P. K. (2004). Response modeling with nonrandom marketing-mix variables. Journal of Marketing Research, 41(4),

467–478.
Montoya, R., Netzer, O., & Jedidi, K. (2010). Dynamic allocation of pharmaceutical detailing and sampling for long-term profitability.Marketing Science, 29(5),

909–924.
Narayanan, S., Desiraju, R., & Chintagunta, P. K. (2004). Return on investment implications for pharmaceutical promotional expenditures: The role of

marketing-mix interactions. Journal of Marketing, 68(Oct), 90–105.
Narayanan, S., Manchanda, P., & Chintagunta, P. K. (2005). Temporal differences in the role of marketing communication in new product categories. Journal

of Marketing Research, 42(3), 278–290.
Neslin, S. A. (2001). ROI analysis of pharmaceutical promotion (RAPP): An independent study. Association of Medical Publications.
Rockoff, Jonathan (2012). Goodbye, lipitor. pfizer bids a farewell. Wall Street Journal.. May 9.
Papies, D., Ebbes, P., & Van Heerde, H. J. (2017). Addressing endogeneity in marketing models. Advanced Methods for Modeling Markets, 581–627.
Socal, M. P., Bai, G. e., & Anderson, G. F. (2021). Factors associated with prescriptions for branded medications in the medicare part D program. JAMA Network

Open, 4(3), 1–12.
Song, Y., & Barthold, D. (2018). The effects of state-level pharmacist regulations on generic substitution of prescription drugs. Health economics, 27(11),

1717–1737.
Staton, Tracy, & Palmer, Eric (2013). ‘‘Lilly tells 1,624 their sales jobs are gone or changed,”. Fierce Pharma. May 7.
Sridhar, S., Mantrala, M. K., & Albers, S. (2014). Pharmaceutical detailing elasticities: A meta-analysis. In Innovation and Marketing in the Pharmaceutical

Industry (pp. 531–556). New York, NY: Springer.
Stremersch, S., Landsman, V., & Venkataraman, S. (2013). The relationship between DTCA, drug requests, and prescriptions: Uncovering variation in

specialty and space. Marketing Science, 32(1), 89–110.
Vanderholm, T., Klepser, D., & Adams, A. J. (2018). State approaches to therapeutic interchange in community pharmacy settings: Legislative and regulatory

authority. Journal of Managed Care & Specialty Pharmacy, 24(12), 1260–1263.
Vandoros, S., & Kanavos, P. (2013). The generics paradox revisited: Empirical evidence from regulated markets. Applied Economics, 45(22), 3230–3239.
Venkataraman, S., & Stremersch, S. (2007). The debate on influencing doctors’ decisions: Are drug characteristics the missing link? Management Science, 53

(11), 1688–1701.
Vokinger, K. N., Kesselheim, A. S., Avorn, J., & Sarpatwari, A. (2017). Strategies that delay market entry of generic drugs. JAMA internal medicine, 177(11),

1665–1669.
Vivian, J. C. (2008). Generic Substitution Laws. US Pharmacist, 33(6), 30.
Wittink, D. R. (2002). Analysis of ROI for pharmaceutical promotions (ARPP). Association of Medical Publications.
22

http://refhub.elsevier.com/S0167-8116(23)00086-1/h0085
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0095
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0095
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0100
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0100
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0105
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0105
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0110
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0115
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0115
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0120
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0120
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0125
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0130
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0130
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0135
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0140
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0145
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0145
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0150
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0150
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0155
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0155
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0160
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0160
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0165
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0170
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0175
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0180
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0180
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0185
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0185
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0190
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0190
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0195
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0195
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0205
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0205
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0210
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0210
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0215
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0220
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0220
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0225
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0225
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0230
http://refhub.elsevier.com/S0167-8116(23)00086-1/h0235

	Branded response to generic entry: Detailing beyond the patent&blank;cliff
	1 Introduction
	2 Overview of related works
	2.1 Detailing spending and sales response to detailing
	2.2 Detailing allocation across physicians
	2.3 Effects of generic entry on demand for branded drugs
	2.4 Summary

	3 Empirical investigation
	3.1 Study 1: Aggregate-Level Analysis: Detailing spending and Market-Level detailing sensitivity before and after generic entry
	3.1.1 Conceptual framework
	3.1.2 Data – Aggregate-Level dataset
	3.1.3 Model-Free Descriptives: Change in detailing spending
	3.1.4 Measures – Aggregate-level model
	3.1.5 Econometric model
	3.1.6 Estimation results for Study 1
	3.1.7 ROI calculations
	3.1.8 Robustness Checks

	3.2 Study 2: Comparing Firms’ detailing allocation after versus before generic entry
	3.2.1 Conceptual framework
	3.2.2 Data – Disaggregate-level panel data
	3.2.3 Model-Free Descriptives: Change in detailing allocation
	3.2.4 Measures – Disaggregate-level model
	3.2.5 Econometric model
	3.2.6 Estimation results for Study 2

	3.3 An integrated view of Study 1 and Study 2: Relationship between allocation of detailing visits and Market-Level detailing sensitivity
	3.3.1 Cross-Sectional analysis of aggregate- and Disaggregate-Level data
	3.3.2 Effectiveness of detailing responses following generic entry


	4 General Discussion
	4.1 Implications for managers
	4.2 Implications for public policy
	4.3 Future research

	Declaration of competing interest
	Acknowledgment
	Appendix A Supplementary data
	References


