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Abstract

A series of debates about health, ecology, and livestock production have been erupted in
Taiwanese society since August 2020, following a decision by Taiwan’s government to allow
the importation of pork containing ractopamine from the United States. It becomes necessary to
understand how the academic research results on ractopamine have been quoted and interpreted as
the basis for discussing the debates. In this systematic review of literature along with bibliometrics,
we designed a coding scheme for judging the positive and negative effects of ractopamine on health
and ecology reported in the academic papers. A total of 511 articles were found in the Scopus between
2000 and 2020. According to the literature review, human health and ecological concerns are not
the focus of mainstream academia. The analyses reveal that the positions of academic communities
are obviously divided and lack consensus on the health and ecological stance of ractopamine. The
mutual use of systematic literature review and bibliometrics can effectively explore the research
characteristics of a huge amount of academic literature with limited time and research manpower,
create a common knowledge base for stakeholders, and practice low-cost democratic participation
in science and technology issues. This research suggests that for any controversial and risk-related
technology policies, or in the early stages of policy discussion, a large-scale academic literature review
should be conducted by a third-party organization in order to achieve transparent governance.
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Extended Abstract

1. Introduction

In August 2020, the Taiwanese government
announced that Taiwan opened its doors to
import pork with ractopamine, and the news
stirred an intense debate in society. Stakeholders
representing diverse interests have cited specific
scientific research to support their arguments.
However, they may have only presented literature
that supported their positions. In response to
the public debate over scholarly literature, the
Council of Agriculture announced that it had
reviewed all literature on ractopamine worldwide.
Most studies have taken a neutral stance on the
health or ecological effects of ractopamine, and
23% of them have even claimed that ractopamine
provides health or ecological benefits. However,
the methods and details of the literature analysis
were not disclosed or publicized.

Literature review plays a key role in the
formation of academic perspectives. One critical
review of the existing literature on ractopamine
was conducted by analyzing and interpreting
more than 10 studies. However, the findings
of the mentioned literature varied, and the
appropriateness of the research methodology
employed was debatable. Therefore, the present

study aims to explore how a large number of

studies can be analyzed comprehensively to
examine a controversial scientific topic, thereby
clarifying the effects of ractopamine on human
health and ecology.

2. Method

A literature review revealed that the
retrospective studies on the health and ecological
effects of ractopamine have been conducted as
narrative reviews, which have been criticized
for containing researcher bias or applying
inconsistent or non-transparent literature selection
methods. Neither qualitative systematic reviews
nor quantitative systematic reviews have been
conducted to research this topic. Bibliometrics has
been applied to examine the health and ecological
effects of specific toxicants and quantitatively
analyze thousands of comprehensive studies to
clarify the overall research trend. However, this
research method has not been applied in studies
on ractopamine.

In consideration of the characteristics of
each methodology and the literature publication
status of the topic of concern, the present study
employed the systematic literature review and
bibliometrics to analyze the nature and discourse
of the studies conducted to examine the health and

Note. To cite this article in APA format: Liao, Y.-K., & Liu, S.-Y. (2023). Scientific research and argu-
mentation in the ractopamine controversy: Evidence from systematic literature analysis and bib-
liometrics. Journal of Library and Information Studies, 21(1), 103-136. https://doi.org/10.6182/

jlis.202306_21(1).103 [Text in Chinese].

To cite this article in Chicago format: Ying-Kai Liao and Shiang-Yao Liu, “Scientific research and
argumentation in the ractopamine controversy: Evidence from systematic literature analysis and
bibliometrics,” Journal of Library and Information Studies 21, no. 1 (2023): 103-136. https://doi.
org/10.6182/jlis.202306_21(1).103 [Text in Chinese].
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ecological effects of ractopamine. A total of 511
studies published between 2000 and 2020 were
selected from Scopus and coded for a qualitative
systematic review. Bibliometrics was then applied
to conduct a data visualization cluster analysis of

noun phrases.

3. Findings

According to the findings in the qualitative
systematic review, most of the identified studies
focused on improvements in livestock production
efficiency and on drug detection technology, and
only 13.7% examined the health or ecological
effects of ractopamine. The studies that held
negative views on ractopamine did not differ
significantly from those that held nonnegative
views in terms of the number of studies and the
time of publication (Figure 1). Furthermore, no
significant difference in research characteristics
was detected between these two groups of studies.
Nevertheless, most of the studies with nonnegative

views on ractopamine have focused on its benefits

Extended Abstract

to livestock production efficiency and used
livestock as test subjects; by contrast, most of
the studies with negative views on ractopamine
have focused on animal welfare and used model
organisms. This difference indicates a split in the
academic community regarding research purposes,
methods, and results. It also reflects the considerable
differences among international organizations and
domestic professional scientific communities in their
scientific opinions on ractopamine or their literature
selection methodology.

The results of the bibliometric analysis
indicate that most of the studies on ractopamine
focused on livestock production efficiency and
drug detection. The drug residues in food were the
most commonly discussed topic among the studies
that focused on the health and ecological effects
of ractopamine, followed by the negative effects
of animal husbandry drugs on animal physiology
and behavior. The outlier clusters of these studies
discussed the potential ecological effects of

ractopamine and its beneficial effects on the

Figure 1. Trends of Studies on Health and Ecological Effects of Ractopamine
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turkey farming industry. This cluster distribution
indicates that the research on the health and
ecological effects of ractopamine focused on drug
residues in food, cattle and pig farming, turkey
farming, and environmental ecology. Although
both positive and negative views were articulated
in the studies that focused on cattle, pig, and
turkey farming, no significant differences between
positive and negative stances were detected among
the studies that focused on drug residues in food

and environmental ecology.

4. Suggestion

The results of the systematic literature
review and bibliometric analysis can be mutually

authenticated to address the research limitations

Figure 2. Cluster Data Visualization
of Studies that Focused on Health and
Ecological Effects of Ractopamine

pertaining to the narrative review of ractopamine
studies. The application of these two analysis
methods enables a time-efficient exploration
of the characteristics of numerous studies to
be conducted even when research resources
(including labor) are limited. This methodology
also enables the creation of a shared knowledge
base for stakeholders to access when they are
subject to time constraints during decision-
making and public debates, thereby promoting
low-cost technological democracy.

For controversial and high-risk technological
policies, a systematic literature review and
a bibliometric analysis should be conducted
interactively on a large number of studies to
identify a starting point for policy discussions and

the implementation of transparent governance.
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