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ABSTRACT

Objective: This study aimed to analyze the evolution of scientific production; collaboration networks;
and seminal, structural, and recent studies, as well as future research perspectives on the use of
Propensity Score Matching (PsM) in marketing.

Design/Methodology: A total of 417 documents were retrieved from the Scopus and Web of Science
databases and then analyzed using Bibliometrix, Tree of Science, and Gephi. To ensure
reproducibility and transparency, elements of the PRISMA 2020 statement were applied throughout
the study.

Findings: Scientometric mapping indicated a steady increase in academic output since 2012, with
the United States, China, and Germany leading in the number of publications. Furthermore, the
analysis revealed three main clusters: (i) the measurement of impact on marketing contracts and
crop productivity, (ii) consumer behavior and business planning, and (iii) effect evaluation. In
addition, key driving topics were identified, including risk marketing and consumer behavior.
Conclusions: The findings highlight psM as an essential tool for evaluating marketing strategies.
Moreover, its application across the identified clusters significantly reduces selection bias and
enables more robust causal inferences in studies related to consumer behavior, organizational
management, and rural development.

Originality: This study represents the first scientometric analysis combining Bibliometrix, Tree of
Science, and Gephi to examine PSM in marketing research. Consequently, the approach provides a
comprehensive characterization of the field's development, revealing both impact measurement
strategies and emerging research directions in marketing.

Keywords: consumer behavior, impact evaluation, marketing, propensity score matching.
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Highlights

» Scientific production on PsSM in marketing has grown steadily since 2012.

= Recent studies apply PSM to marketing campaigns, customer loyalty, and digital marketing
initiatives.

» psM enhances the causal evaluation of marketing strategies and campaigns.

= psM strengthens causal inference in marketing studies.

RESUMEN

Objetivo: el objetivo de este estudio fue analizar la evolucidn de la produccidn cientifica, las redes de
colaboracion, los estudios seminales, estructurales y recientes, asi como las perspectivas de
investigacién sobre el uso del Propensity Score Matching en el campo del marketing.
Disefio/metodologia: el estudio se adelantd a partir de la recopilacion de 417 documentos de las
bases de datos de Scopus y Web of Science, los cuales fueron procesados con herramientas
como Bibliometrix, Tree of Science y Gephi, y, para garantizar  reproducibilidad vy transparencia
investigativa, se adoptaron elementos de la declaracién prisma 2020.

Resultados: el mapeo cientifico permitid identificar un crecimiento sostenido de la produccion
académica desde 2012, liderado por Estados Unidos, China y Alemania. Por su parte, el analisis de la
informacién reveld tres clUsteres principales centrados en la medicidn de impacto sobre los
contratos de comercializacion y la productividad de los cultivos, el comportamiento del consumidor
y la planificacién empresarial, asi como en la evaluacién de efectos. Asimismo, se identificaron temas
motores como el marketing de riesgo y la conducta del consumidor.

Conclusiones: esta investigacion revela que el Propensity Score Matching es una herramienta
esencial para la evaluacion de estrategias de marketing. De igual forma, que su uso transversal en
los clusteres analizados aporta significativamente a la reduccién de sesgos de seleccién y permite
generar inferencias causales mas sdlidas y confiables en estudios relacionados con el
comportamiento del consumidor, la gestidn organizacional y el desarrollo rural.

Originalidad: esta investigacion es el primer estudio cienciométrico en el que se implementaron
herramientas como Bibliometrix, Tree of Science y Gephi para analizar el uso del Propensity Score
Matching en el campo del marketing, posibilitando la caracterizacidon integral del desarrollo
investigativoy revelando tanto estrategias de medicion de impacto como perspectivas de
investigacién en el mundo del mercadeo.

Palabras clave: comportamiento del consumidor, evaluacion de impacto, Marketing, Propensity
Score Matching.

Highlights
* La produccidon cientifica en Propensity Score Matching y marketing crece sostenidamente
desde 2012.
*» Laliteraturareciente aplica Propensity Score Matching a campanas, fidelizacion y marketing digital.

» ElPropensity Score Matching mejora la evaluacién causal de estrategias y campafias de marketing.
= Propensity Score Matching fortalece las inferencias causales en estudios de marketing.
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1. INTRODUCTION

Marketing and its influence on the decisions of economic agents have long been central topics in
business practice and academic research (Sinha et al,, 2024; Zyminkowska, 2019). This interest stems
from organizations’ need to assess the impact of marketing strategies (e.g., advertising campaigns,
discount programs, and loyalty schemes) on economic outcomes such as sales prices (Liu et al., 2021),
number of subscribers (Chae et al.,, 2022), and profit (Hughes & Poletti-Hughes, 2016). However,
establishing causal relationships in this context presents methodological challenges, as
interventions are rarely assigned at random and tend to depend on pre-existing customer
characteristics. As a result, comparability issues arise, since individuals exposed to a given strategy
may differ from those who are not.

In this regard, Propensity Score Matching (PSM) helps address these limitations by estimating the
probability of receiving treatment based on observable characteristics and then matching
individuals with similar propensity scores, thereby enabling more balanced comparisons. From a
statistical perspective, PSM mitigates selection bias in observable variables by comparing outcomes
between groups with similar profiles, even when the treatment has not been randomly assigned
(Wang, 2021). Consequently, marketing metrics and matching methods have become an established
approach for causal inference, supporting a growing body of research across fields such as
agricultural economics, behavioral sciences, business, and medicine (Clavijo, 2022; Hernandez-
Medina et al., 2024).

Against this backdrop, this paper aims to present the results of a scientometric study on PSM and
marketing. To ensure transparency and reproducibility, elements of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement were applied (Haddaway et al,,
2022). Data were collected and systematized from the Web of Science (wos) and Scopus databases
and subsequently analyzed using a combination of software and scientometric tools, including
Bibliometrix, Tree of Science, and Gephi.

The article contributes to the marketing field in two main ways. First, it offers a novel perspective, as
no prior studies or reviews have examined the use of PSM in marketing from a scientometric
standpoint using the tools applied here. Second, it helps identify the main research perspectives, as
well as the strategies employed to assess impact within the field.

The rest of the paper is organized as follows. Section 2 outlines the methodology, detailing the
procedures and tools used for data processing. Section 3 presents the results, including the scientific
mapping, the Tree of Science for this research area, and the three main research perspectives
identified. Finally, Sections 4 and 5 present the discussion and the main conclusions, respectively.

2. METHODOLOGY

The methodological approach was structured in two stages. The first stage, focused on scientific
mapping, began—following the guidelines proposed by Moyano-Londono and Marin-Cardona
(2024)—with the design and implementation of a search strategy in Scopus and wos. These
databases were chosen due to their broad thematic coverage, quality, scientific rigor, and strong
bibliometric traceability. Subsequently, the search process led to the identification and retrieval of
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417 documents, which were selected based on a set of inclusion and exclusion criteria. Table 1
summarizes the main search parameters used in this study.

Table 1. Search strategy
Tabla 1. Pardmetros de busqueda

Parameters Scopus Web of Science
("marketing" OR "digital marketing" OR "consumer
Search strategy behavior") AND ("propensity score" OR "propensity score
matching" OR "propensity score analysis")
Search date February 11, 2025
Period analyzed 1999-2025
Document type Articles, review papers
Journal type All types
Search fields Title, abstract, keywords
Initial results 325 291
Final results 417

Source: Authors' own work.

More specifically, the search strategy—run on February 11, 2025—initially identified 325 documentsin
Scopus and 291in wos. The period analyzed, spanning from 1999 to 2025, was defined by considering,
on the one hand, the emergence of the earliest publications in the field and, on the other, the year
in which this study was conducted. This approach ensures a comprehensive and up-to-date overview
of the literature. For both databases, the search was limited to the title, abstract, and keywords fields.
In addition, inclusion and exclusion criteria included the removal of duplicate records and the
selection of documents based on type (articles and review papers), relevance to the field of study,
and availability (open access). As a result, a final sample of 417 records was obtained.

Furthermore, to guarantee the reproducibility and transparency of the research process, elements
of the PRISMA 2020 statement (Haddaway et al., 2022) were adopted as a guiding framework for
academic rigor. In particular, this supported the documentation of the search strategies, the use of
specific fields and terms, and the application of inclusion and exclusion criteria. Figure 1 illustrates
the PRISMA flowchart for this study.

Once the 417 records had been selected, two files containing the full bibliographic information—a
ixt file and a .bib file—were exported from Scopus and wos. These files were then uploaded and
processed in Bibliometrix, a scientometric tool developed by Aria and Cuccurullo (2017). This software
enables, among other functions, the analysis of scientific growth in a field, the identification of the
most productive authors and countries, the mapping of global collaboration networks, the
exploration of thematic structures, and the detection of the most relevant publications (Alzate et al.,
2024; Moyano Londofo, 2022). These dimensions were examined in the present study to characterize
research on psM and marketing.

The second stage of the methodology centered on constructing the Tree of Science and identifying
the main research perspectives, or clusters. The Tree of Science is a methodological approach that
organizes bibliographic information using a tree-like structure. In this framework, seminal works are
placed in the roots, structural studies in the trunk, and research subfields in the leaves (Robledo et
al,, 2024; Ruiz et al., 2023). In addition to streamlining the selection of documents based on citation
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levels (Duque & Diaz, 2024), this approach supported a narrative analysis that helped trace the
epistemological development of the field of PSM and marketing.

g Records identified in Records identified in Web of
E Scopus (n = 325) Science (n=291)
:
=
-
T Duphcare records removed
(n=99)

g

: I

E Records after duplicate Records excluded
v e
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é, Full-text articles assessed for Full-text articles
g eligibility (n = 505) excluded (n = 88)
= No open access: n =62
Document type: n =26
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=

S (n=417)

-

[

Figure 1. PriSMA flowchart
Figura 1. Diagrama de flujo de la declaracién prisSMA
Source: Authors’ own work based on Haddaway et al. (2022).

Finally, research perspectives were identified through the construction of a bibliographic network,
which was subsequently analyzed using Gephi, a software tool designed for the visualization of co-
citation networks (Bastian et al., 2009). This process allowed for the organization of the collected data
and, by examining the nodes and the connections among the articles, made it possible to detect
research communities or clusters. This step, in turn, provided a clearer understanding of how
knowledge in this field has evolved over time.

3. RESULTS
Scientific Mapping

The evolution of scientific output in the topics examined in this scientometric study is presented in
Figure 2. As shown, the field has experienced steady growth over time, with a particularly marked
increase beginning in 2012. Notably, 2024 stands out as the year with the highest number of
publications, totaling 56. Moreover, the analysis of publication trends made it possible to identify
several key patterns. Among these, it revealed an annual growth rate of 10.03%. In addition, a
substantial share of the literature—75.3% of all studies—was published between 2017 and 2025 (up
to February 11, the cutoff date for this study).
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Figure 2. Evolution of publication volume in the field
Figura 2. Evolucién del nimero de publicaciones en el area
Source: Authors’ own work.

At the country level, the United States leads by a wide margin, with a total of 130 publications. It is
followed by China and Germany, with 63 and 28 studies, respectively. Together, these three countries
account for 53% of global scientific output in this field. The top five is completed by Japan (20
publications) and Italy (15). In Latin America, Brazil is the leading contributor, with three publications
identified. Figure 3 depicts a global heat map illustrating the countries with the highest number of
publications in this field.

‘ o
= 7
5

1 I 130

Figure 3. Countries with the highest number of publications
Figura 3. Paises con mayor ndmero de publicaciones
Source: Authors’ own work.
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Identifying the most productive authors in the field was also an important component of this study.
As shown in Table 2, Schneeweiss S emerges as the leading contributor, with a total of 10 publications
and 456 citations. He is followed by Gagne J and Rassen J, who have 7 and 5 publications, and 247
and 22 citations, respectively. In addition, Table 2 presents several bibliometric indicators that help
assess the impact of scientific output. These include the H-index, G-index, and M-index, which
measure, respectively, overall publication impact, highly cited works, and the relationship between
citation count and the length of an author’s research career. The table also reports the year in
which each author began publishing.

Table 2. Authors with the highest number of publications
Tabla 2. Autores con mayor nimero de publicaciones

No. Author NP TC H-index G-index M-index PYS
1 Schneeweiss S 10 456 9 10 0.4736842105 2007
2 GagneJ 7 247 7 7 0.4666666667 2011
2 Rassen J 5 222 5 5 0.3125 2010
4 Wang S 5 142 5 5 0.625 2018
5 Galgani S 4 165 4 4 0.2857142857 2012
6 Gasperini C 4 165 4 4 0.2857142857 2012
7 Prosperini L 4 165 4 4 0.2857142857 2012
8 Wang R 4 644 4 4 0.3636363636 2015
9 Wang X 6 57 4 6 0.3333333333 2014
10 XuY 6 72 4 6 0.4 2016

NP: Number of publications; TC: Total of citations; PYS: Publication year start.
Source: Authors’ own work.

Table 3, for its part, lists the institutional affiliations associated with the highest number of
publications in this field. With the exception of Capital Medical University (China) and Karolinska
Institutet (Sweden), all institutions in the ranking are based in the United States, which evidences
the dominant role of this country in the production of research on this topic.

Table 3. Institutional affiliations with the highest number of publications
Tabla 3. Afiliaciones institucionales con mayor nimero de publicaciones

No. Affiliation Publications Country
1 Harvard University 77 United States
2 Capital Medical University 15 China
2 Brigham and Women's Hospital 13 United States
4 University of California 13 United States
5 University of Washington 13 United States
6 Us Food and Drug Administration 13 United States
7 University of North Carolina at Chapel Hill 12 United States
8 Karolinska Institutet 10 Sweden
9 Northwestern University 10 United States
10 University of California 10 United States

Source: Authors' own work.

United States’ strong presence in the field is also reflected in the journals that most frequently
publish research in this area. Table 4 shows the scientific journals with the highest number of
publications, with eight of the top ten journals based in the United States. The exceptions are
Pharmacoepidemiology and Drug Safety and Sustainability, published in the United Kingdom and
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Switzerland, respectively, each with six articles. The ranking, however, is led by PLOS One, a Q1 journal
with an H-index of 435, which accounts for 12 publications. It is followed by the Journal of Marketing
and Marketing Science, with 10 publications each and H-indices of 284 and 153, respectively. In
addition, Table 4 reveals that, with the exception of the Journal of Biopharmaceutical Statistics (Q2),
all journals in the ranking are classified within the top quartile (Q1).

Table 4. Journals with the highest number of publications
Tabla 4. Revistas cientificas con mayor niumero de publicaciones

.. . H-
No. Journal Publications Quartile .

index Country
PLOS One 12 Ql 435 United States
Journal of Marketing 10 Ql 284 United States
Marketing Science 10 Ql 153 United States

1
2

2

4 Journal of Business Research Ql 265 United States
5 Pharmacoepidemiology and Drug Safety Ql 109  United Kingdom
6

7

8

9

7
6
Sustainability 6 Ql 169 Switzerland
5
5
5

Ql 185 United States

Q2 56 United States

Ql 207 United States

10 Management Science 5 Ql 290 United States
Source: Authors’ own work.

Information Systems Research

Journal of Biopharmaceutical Statistics

Journal of the Academy of Marketing Science

The bibliometric analysis also made it possible to identify the most highly cited documents in the
field of marketing and PsM. The most cited article is “Estimation and Inference of Heterogeneous
Treatment Effects Using Random Forests” by Wager and Athey (2018), published in the Journal of
the American Statistical Association, with a total of 732 citations. The second most cited study is
“From Social to Sale: The Effects of Firm-Generated Content in Social Media on Customer Behavior”
by Kumar et al. (2016), published in the Journal of Marketing, with 575 citations. Third place is held
by “Linking Smallholders to Markets: Determinants and Impacts of Farmer Collective Action in
Kenya" by Fischer and Qaim (2012), published in World Development, with 452 citations.

Overall, the most-cited papers—as observed in Figure 4—tend to focus on topics such as consumer
behavior in marketing contexts, online shopping, the evaluation of advertising campaign
effectiveness, the use of personalized recommendations, and the analysis of data derived from social
media, transactions, and surveys.
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Figure 4. Most cited documents globally
Figura 4. Documentos mas citados globalmente
Source: Authors’ own work based on Aria and Cuccurullo (2017).

Figure 5, for its part, depicts the main global collaboration networks. The United States ranks first,
with research partnerships involving 26 countries, followed by the United Kingdom and Germany,
with 17 and 15 international collaborations, respectively. Notably, the United States maintains strong
collaborative ties with countries such as China (11 collaborations), the United Kingdom (10), Germany
(9), and Canada (8). Germany also shows significant cooperation with the Netherlands (7), the United
Kingdom (5), and Canada (5). In total, the analysis identified 143 collaboration networks.

Longitude
P

Latitude

Figure 5. Global collaboration map
Figura 5. Mapa mundial de colaboraciones
Source: Authors’ own work based on Aria and Cuccurullo (2017).
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Figure 6 presents the thematic map of this field of study. The map is organized into four quadrants,
which classify research topics according to their level of development and relevance. Specifically,
topics are categorized as emerging or declining themes (low development and low relevance), niche
themes (high development but low relevance), basic themes (high relevance but low development),
and motor themes (both highly developed and highly relevant).

The analysis shows that the most prominent motor themes are those related to risk marketing and
consumer behavior. For their part, key niche themes include information systems and the
combination of marketing strategies. Regarding basic themes, e-commerce and consumption
models stand out as central. Finally, emerging themes are primarily associated with outcomes in
healthcare marketing.

human
article

marketmﬁumans
risk
information systems consumer behavior

information use

blending performance
determinants
h i collective action
@ chememerapy research-and-development
B _framework .
S = Qupithensity-score 1
= a‘%‘ ~ online !
o seleqligRt-ofrmauth - - - - - - - e bbbt bbbttt
[¥a) causal inference ' )
< inference ! lmpdaclt
' mode
8 safety behavior
outcomes .
therapy: propensity score
: . models
' adoption consumer
. participation
! agriculture

trial '
1 sales
propensit:y score matching

electrgnic commerce
h
1
1
L

Relevance degree
(Centrality)

Figure 6. Thematic map
Figura 6. Mapa tematico
Source: Authors’ own work based on Aria and Cuccurullo (2017).

Propensity Score Matching (PsM)

PSM is an econometric technique used to estimate the impact of interventions in settings where
an experimental control group is not available. When assessing the effect of a given measure—such asa
social program, medical treatment, or advertising campaign—on a specific outcome (e.g., an economic
indicator, a health condition, or company sales), it is not enough to simply compare those who received
the intervention with those who did not. The two groups may differ substantially from the outset.

Under ideal conditions, causal relationships are identified through randomized experiments.
However, implementing such designs in real situations is often difficult due to ethical, logistical, or
financial constraints. To address this challenge, Rosenbaum and Rubin (1985) proposed an approach
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that approximates the logic of a randomized experiment. They used the PsM, which estimates the
probability that individuals with similar characteristics receive a given treatment and then compares
outcomes between those who did and those who did not.

Given its versatility, PsM was initially widely adopted in the field of medicine, where it has been applied
to evaluate the long-term effects of specific medications (Fu et al,, 2006; Oberlander et al.,, 2006) and
to examine the impact of interventions on hospital costs (Penrod et al., 2006). The method has also
become well established in the social sciences, with numerous studies assessing the effects of social
programs (Adimassu & Kessler, 2015; Admassie et al, 2009; Byun et al,, 2015) and analyzing the
consequences of behavioral patterns (Harknett, 2006; He and Meng, 2023; Jones & Richmond, 2006).

In the field of marketing, pPsM is frequently used to evaluate the effectiveness of commercial
strategies, loyalty programs, advertising campaigns, and segmentation decisions. This is particularly
relevant when working with data from Customer Relationship Management (CRM) systems, digital
platforms, or transactional databases. In such cases, results are obtained by comparing the
performance of a group exposed to a marketing intervention with that of a matched control group,
constructed to ensure similarity in observable characteristics.

Nevertheless, it is important to note that PSM presents several methodological challenges that may
affect the results. These include the presence of unobserved factors, imperfect matching, potential
loss of information during the matching process, and the need for large sample sizes (Pan & Bai,
2018). In this regard, Rubin (2009) argues that reasonably reliable causal estimates can still be
achieved, provided that observable variables are carefully controlled for and that alternative
matching techniques are employed as part of robustness checks.

Marketing Analysis

Marketing, as it is understood today, has evolved into a strategic discipline focused on meeting
consumer needs and creating value within an increasingly digital environment. In this context,
Gonzalez-Ferriz (2024) introduced the concept of Marketing 5.0, which integrates technological
advances—such as data analytics and artificial intelligence—into the field. These tools make it
possible to better understand and anticipate consumer preferences and trends, thereby enabling
more personalized and human-centered interactions. This perspective is further supported by
Gomez-Bayona and Arrubla-Zapata (2020), who emphasized the importance of building stronger
relationships with consumers through the consistent delivery of superior value. Such an approach
requires continuous adaptation to the technological and social changes that directly impact
consumer behavior.

From an institutional standpoint, marketing emerges as a set of activities aimed at facilitating value
exchange between organizations and their target audiences. Jaramillo Luzuriaga and Hurtado
Cuenca (2021) highlight that marketing is directly linked to product development, pricing decisions,
distribution through channels aligned with consumer needs, and the selection of promotional—or
more broadly, communication—strategies to ensure clarity. All of these efforts are ultimately
directed toward satisfying consumer needs in an efficient and profitable manner. Moreover, Geiger
and Kjellberg (2021) argue that strategic marketing demands a deep understanding of the
competitive environment, as well as the ability to adapt organizational strategies in order to sustain
relevance and maintain a competitive advantage in highly dynamic markets.
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In this sense, marketing is a discipline that makes a direct contribution to scientific research, as it
facilitates a better understanding of consumer behavior and promotes and projects effective
strategies. As noted by Skalén et al. (2022), analyzing consumer behavior allows organizations
to identify purchasing patterns, preferences, and underlying motivations, which are essential for
developing offers that resonate with target audiences. Similarly, Gréonroos (2023) emphasizes the
growing importance of data analysis in decision-making within modern markets, enabling firms to
make more informed choices, tailor customer experiences, strengthen loyalty, and ultimately foster
sustained growth over time.

Within this framework, PSM has become a valuable methodological tool for enhancing rigor in studies
of consumer behavior and for more accurately assessing the effectiveness of marketing strategies in
non-experimental settings (Goldfarb et al.,, 2022). In practice, the allocation of strategies—such as
promotions, digital campaigns, or loyalty programs—is rarely random. Instead, it is typically
influenced by consumer characteristics, including purchase history, income level, or prior loyalty.

As a result, when an increase is observed in variables of interest such as sales or purchase frequency,
it is difficult to attribute this change solely to the implemented campaign, since consumers' traits
may also play a role in this behavior. In this context, PSM estimates the probability that each individual
receives a given intervention based on observable variables and then matches consumers with
similar propensity scores, allowing for more balanced comparisons. In doing so, this empirical
approach helps reduce bias and provides more reliable assessments of the impact of such actions
(Ongsakul et al,, 2022).

Tree of Science

The Tree of Science was constructed following the methodology described by Duque and Diaz
(2024). In this case, the tree representing the research field that links PsM with marketing comprises
a total of 80 documents. Of these, 10 were classified as roots, 10 as trunk, and 60 as leaves. Table 5
summarizes the key contributions within each section of the tree.

Table 5. Tree of Science
Tabla 5. Arbol de la ciencia

Section of

Title of document Focus
the tree

The central role of the propensity score in observational To introduce PsM as a method to
studies for causal effects (Rosenbaum & Rubin, 1983). control selection bias in studies.

To examine key implementation
challenges associated with PSM as
an evaluation tool.

Some Practical Guidance for the Implementation of
Propensity Score Matching (Caliendo & Kopeinig, 2008).

Propensity Score-Matching Methods for Nonexperimental To analyze PsM's application in

Root . . . .
Causal Studies (Dehejia & Wahba, 2002). non-experimental causal studies.

Constructing a Control Group Using Multivariate Matched
Sampling Methods That Incorporate the Propensity Score
(Rosenbaum & Rubin, 1985).

To integrate PsM with multivariate
matching techniques.

Does matching overcome Lalonde's critique of To explore PSM as an econometric
nonexperimental estimators? (Smith & Todd, 2005). approach.
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Section of .
Title of document Focus
the tree
Can Marketing Campaigns Induce Multichannel Buying Toincorporate PsMto evaluate the
and More Profitable Customers? A Field Experiment effectiveness of four marketing
(Montaguti et al., 2015). campaigns.
) . . o To identify h duct risk
Device Switching in Online Purchasing: Examining the .O iaentily O.W prodaue r.ls
) . . influences online purchasing
Strategic Contingencies (de Haan et al., 2018). . .
behavior using PsM.
S . T th i t d
Linking Smallholders to Markets: Determinants and © as§ess e mpacts a'n
. A ) . determinants of cooperative
Trunk Impacts of Farmer Collective Action in Kenya (Fischer & —
) organizations through the
Qaim, 2012). L
application of psm.
. - T luat T I It d
Growing Existing Customers’ Revenue Streams through © eva.ua ¢ customer loyafty an
retention, as well as
Customer Referral Programs (Garnefeld et al., 2013). )
recommendation programs.
. . To examine the effects of firm-
From Social to Sale: The Effects of Firm-Generated Content enerated  content on  social
in Social Media on Customer Behavior (Kumar et al., 2016). 9 .
media platforms.
To establish causal relationships
Methods for Causal Inference in Marketing (He & Rao, 2024). between marketing variables and
outcome measures such as sales.
. . To assess the role of mobile and
Influence of mobile phone and internet technology on . o .
. . internet technologies in shaping
income of rural farmers: Evidence from Khyber cales roductivit and  the
Pakhtunkhwa Province, Pakistan (Khan et al., 2022). . P L y.
selection of distribution channels.
Agrifood system participation and production efficiency To investigate the impact of
Leaves among smallholder vegetable farmers in Northern Ghana participation in an agri-food
(Abdul-Rahaman et al., 2023). system.
Poverty Reduction Effect of New-Type Agricultural To analyze the involvement of
Cooperatives: An Empirical Analysis Using Propensity Score low-income households in
Matching and Endogenous Switching Regression Models emerging forms of agricultural
(Hu et al., 2021). cooperatives.
To explore the impact of free trial
Design and Evaluation of Optimal Free Trials duration as a customer
(Yoganarasimhan et al., 2022). acquisition  strategy in  the
software industry.
Source: Authors’ own work.
Root

The studies classified at the root level focus on the methodological foundations used to estimate
causal effects. For instance, Rubin (1974) demonstrated that impact estimation for treatment groups
does not necessarily require random assignment; rather, with appropriate controls, it is possible to
approximate the conditions of treatment groups. In this same vein, Rosenbaum and Rubin (1983)
discussed the role of propensity scores in reducing selection bias in non-randomized settings. They
later introduced the concept of matching as a strategy to identify a control group comparable to the
treatment group based on the distribution of observed covariates (Rosenbaum & Rubin, 1985). From
a more econometric perspective, however, Heckman et al. (1998) argued that pPsM is not always the
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most efficient estimator and proposed both parametric and nonparametric approaches as
alternatives for estimating treatment effects.

Over time, as PSM became more widely adopted—particularly with its implementation in statistical
software such as Stata—authors like Angrist and Pischke (2009) and Becker and Ichino (2002)
emphasized that the effectiveness of bias reduction depends on the quality of the control variables
included in the model. Likewise, Dehejia and Wahba (2002) expanded its scope by showing that pPsm
can also be successfully applied to non-experimental data, even when a limited number of
comparison units is available. In addition, Smith and Todd (2005) and Stuart (2010), provided
comprehensive reviews of the methodological evolution of pPsM. They also outlined methodological
advances, including diagnostic tools to assess model specification, criteria for selecting appropriate
matching methods, and strategies for handling missing data in key covariates.

Trunk

Within the trunk of the tree, several studies can be identified that highlight the diverse directions
marketing has taken. For instance, research by Montaguti et al. (2015) and Rishika et al. (2012)
examined the impact of multichannel marketing and customer engagement on social media. These
studies show how such strategies can enhance profitability while bringing forward the economic,
accounting, and managerial dimensions that define marketing as a discipline. Similarly, de Haan et
al. (2018) demonstrated how shifts in consumer behavior, from a digital standpoint, are opening new
avenues for understanding the real conversion impact of marketing strategies. At the same time,
this work shed light on the challenges associated with loyalty programs. In this context, the study by
Mojo et al. (2017) further underscored the impact and importance of designing loyalty and
recommendation strategies that align with consumer needs and with the organization’'s core
mission and objectives.

Leaves

The literature located in the leaves of the tree primarily applies PSM to address causal issues across a
range of contexts. For example, the study by He and Rao (2024) sought to establish causal
relationships between marketing variables and organizational outcomes such as sales and profits.
Likewise, Yoganarasimhan et al. (2022) explored, within the software industry, how the duration of
free trials influences customer acquisition, retention, and profitability. In a related vein, Langen and
Huber (2023) evaluated the impact of coupon campaigns on sales while also using machine learning
techniques to identify more effective marketing strategies.

In addition, this section of the tree includes studies such as that of Kuang et al. (2019), which, although
focused on the theory and practice of causal effect estimation, was not tied to a specific application
context. This contrasts with the work of Gubela et al. (2024), who using a comparative approach to
examine return on marketing investment, concentrated on causal models to estimate the effects of
promotional and digital marketing campaigns.

Moreover, a number of studies show an interest in the agricultural sector. For instance, Tsai and Luh
(2023) analyzed diverse agricultural organizations in terms of social capital and income growth.
Similarly, Dagnew et al. (2024) investigated how contractual arrangements affect farmers’ productive
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and economic efficiency. Along the same lines, Dey and Singh (2025) used psM to explore how market
participation shapes the income and consumption patterns of small-scale rice producers in India.

Research Perspectives

The research perspectives were derived from the analysis of co-citation networks using Gephi, an
open-source platform developed by Bastian et al. (2009). Through this approach, a network
comprising 1,442 nodes (individual studies) and 3,781 edges (connections between documents) was
examined. This process made it possible to identify three main research perspectives or clusters.
Figure 7 presents the procedure followed to define these three perspectives.

Initial network Processed network Main clusters

Fischer & Qaim
(2012),

Processing in
Gephi
—_—

Processing in
Gephi .

$» Garnefeld et

3
00 %

al. (2013)

Y
Uematsu & /
Mishra (2012) ,e%

Figure 7. Network processing and clustering
Figura 7. Procesamiento de la red y los clUsteres
Source: Authors’ own work.

Perspective I: Impact Measurement

Literature within this first perspective focuses on measuring the effects of, for instance, marketing
contracts on key outcomes such as income, crop productivity, and food security among small-scale
farmers. In this context, studies by Ganewo et al. (2022), Ma and Abdulai (2016), and Soullier and
Moustier (2018) applied PsM as a causal inference strategy. This approach helps address selection bias
arising from the non-random nature of contract participation, either due to firms' choice or farmers’
own decisions.

Within the same cluster, other contributions were identified, including those by Adetoyinbo and
Otter (2022), Dagnew et al. (2024), and Liang et al. (2023), which employed technical efficiency as the
outcome variable. This variable makes it possible to assess whether marketing contracts enhance
production efficiency, particularly through the diffusion of technologies.

Finally, the remaining studies in this group address issues such as the efficiency of marketing
channels (Biggeri et al,, 2022; Dey & Singh, 2025; Eresso & Tefera, 2025), the impact of collective action
on smallholder economies (Tsai & Luh, 2023), and household poverty (Biggeri et al., 2022; Dey & Singh,
2025; Eresso & Tefera, 2025).
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Perspective 2: Consumer Behavior and Business Planning

Research in the second cluster examines the relationship between consumer behavior in real-world
settings and business planning. In this context, PSM serves not only to assess customer loyalty in
relation to both consumers and competitors, but also to evaluate performance in line with
organizational objectives and market dynamics. Together, these factors shape the outcomes of
strategic initiatives in a global environment.

More specifically, this body of work highlights gaps in the use of loyalty programs, recommendation
systems, and social media as mechanisms to strengthen customer retention (Dagnew et al., 2024).
At the same time, it underscores the role of digitalization as a key driver of differentiation and
competitiveness, particularly in improving profitability while reducing costs (Dagnew et al., 2024).

Another aspect emerging from this cluster is the central role of PSM in data-driven decision-making.
By applying this method, organizations are better positioned to make more efficient choices
(Dagnew et al, 2024). In this context, several studies point to the expansion of retail marketing
channels, affecting the entire marketing chain, including suppliers and traditional competitors
(Dehejia & Wahba, 2002).

Perspective 3: Effect Evaluation

Studies in the third cluster centered on the use of mathematical models, regression analysis, and PsSM
to evaluate how specific actions or decisions affect key outcomes, such as revenue, efficiency,
compliance, and overall business performance. For instance, Arneja and Sharma (2024), drawing on
panel data from Indian firms, showed that export-driven costs in marketing, research, and
development have a positive effect on firm performance.

A comparable approach is taken by leva et al. (2022), who conducted an experiment with more than
9,000 loyalty program members and found that distributing and reading advertising brochures does
not significantly influence purchasing behavior. For their part, Ge et al. (2017) reported that social
deterrence (through social media) is associated with a lower loan default rate, while also increasing
the likelihood that borrowers may default.

In general, this research perspective brings together studies that rely on quantitative methods to
assess the effects of managerial decisions and related aspects. Beyond the examples above, it also
includes work by Liu and Roehl (2025), who explored how combining virtual tours with in-person
experiences shapes customer satisfaction, and by Chi et al. (2022), who analyzed the causal effects of
tourist visa exemption policies on international tourists arrivals to member countries of the
Organization for Economic Co-operation and Development (OCDE).

4. DISCUSSION
The results of the scientific mapping indicate that research on on PsM in marketing has grown
notably in recent years. This is especially evident in countries such as the United States, China, and

Germany, which have produced the largest number of publications. Even so, research activity
remains highly concentrated in the United States. In fact, this country alone contributes nearly 32%

Revista CEA, ISSN-e 2422-3182, Vol. 12 - No. 29, mayo-agosto de 2026, Art. e3479 16 /25




REVISTA

Gabriel Antonio Moyano-Londofio /Jhon Edwar Hernandez / Mario Andrés Pava |darraga m

of the total output, leading both the ranking of the most productive institutions—eight of the top
ten are U.S.-based—and the list of journals with the highest number of publications in this field—
eight of the top ten are also U.S.-based. Furthermore, the use of Bibliometrix revealed that the United
States has the highest level of international collaboration (81 collaborations), reinforcing its central
role in this field.

In parallel, the Tree of Science analysis shows that seminal research primarily focused on the
theoretical and methodological foundations of PsM. Studies such as those by Smith and Todd (2005)
and Stuart (2010) illustrate how the technique developed in its initial stages. Meanwhile, structural
research has tended to examine issues such as customer participation and behavior on digital
platforms, as seen in Montaguti et al. (2015) and Rishika et al. (2012). More recent work, including
studies by Dagnew et al. (2024), Dey and Singh (2025), and Tsai and Luh (2023), has centered on
applications of PsM within marketing contexts.

Furthermore, the use of Gephi—a software tool for processing co-citation networks—made it
possible to identify three main research perspectives, or clusters, within the field of PSM in marketing.
The first, primarily oriented toward impact measurement, highlights how psM functions as a key tool
for evaluating, for example, the effectiveness of campaigns and communication channels. The
second cluster centers on the analysis of consumer behavior, emphasizing the role of digitalization
and digital transformation as important drivers of differentiation and competitiveness. Finally, the
third perspective focuses on assessing managerial, commercial, and decision-making outcomes.

Overall, the findings presented in the results section suggest that, in recent years, the scientific
community has increasingly turned its attention to exploring the applications and benefits of PSM in
marketing. This trend carries practical implications, particularly in areas such as resource
optimization, the control of selection bias, and the estimation of causal effects in marketing
strategies and campaigns. In addition, future research could further examine how PSM can be
integrated into marketing practice to support more evidence-based decision-making and enable
more precise segmentation, including the comparison and evaluation of more effective strategies.

5. CONCLUSIONS

The scientometric analysis and the use of tools such as Bibliometrix, Tree of Science, and Gephi
provided a comprehensive view of the current state, perspectives, and trends in research in PSM in
marketing. This method has proven to be key for impact evaluation, particularly in contexts where
random assignment is not feasible. According to the findings, its cross-cutting application in the
identified clusters helps reduce selection bias and supports more robust causal inferences in studies
of consumer behavior, organizational management, and rural development.

Additionally, the results show a steady increase in scientific output over time, with a marked rise
beginning in 2012 and a peak in 2024. This growth reflects sustained academic and research interest,
largely driven by leading contributors such as the United States, China, and Germany, which together
account for 53% of global production. Such concentration points to strong institutional capacity for
knowledge generation in this field, with prominent universities—such as Harvard—and various
research centers contributing to the literature.
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An analysis of collaboration networks—including those based on the most-cited publications—
revealed a high level of interconnection within the field, with the United States emerging as the main
global hub for collaboration. Also, the thematic map indicates that the motor themes are largely
associated with risk-related marketing and consumer behavior, while niche themes tend to focus on
the combination of marketing strategies with information systems.

With regard to the Tree of Science algorithm, its application made it possible to distinguish three key
layers of the literature: the methodological foundations of PsM as a causal inference strategy (root),
the analysis of multichannel marketing campaigns and behavior on digital platforms (trunk); and
recent applications focused on evaluating marketing strategies (leaves). In parallel, the use of Gephi
enabled the identification of three main research clusters: the first centers on measuring the
economic and social impact of agricultural and commercial contracts; the second examines
consumer behavior as a basis for strategic planning; and the third focuses on assessing managerial
and commercial outcomes.

Finally, based on the analysis conducted in this study, it can be concluded that psM—beyond its
original applications in the medical and social sciences—is increasingly being adopted as a key tool
for evaluating marketing strategies. This methodological expansion underscores its strength as a
robust approach to causal inference across a range of research contexts. At the same time, it reflects
the growing interest in marketing as a more rigorous, evidence-based discipline that contributes to
business decision-making from a scientific perspective.
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