
REVIEW

Current Climate Change Reports            (2026) 12:2 
https://doi.org/10.1007/s40641-026-00209-6

	 A. Collalti
alessio.collalti@cnr.it

1	 Institute for Agricultural and Forestry Systems in the 
Mediterranean, National Research Council of Italy, Forest 
Modelling Laboratory, Via della Madonna Alta 128,  
Perugia 06128, Italy

Abstract
Scientific knowledge advances through the continuous accumulation of primary research. However, its true value emerges 
when individual findings are synthesized, integrated, and organized into coherent conceptual frameworks that not only 
advance scientific understanding but also support evidence-based decision-making and policy development. Review papers 
play a central role by consolidating scattered findings, identifying patterns across studies, and providing interpretative 
frameworks that guide both research and policy. In rapidly expanding and highly interdisciplinary fields such as climate 
change science, review papers are not auxiliary products of scholarship but essential instruments for investigating and 
managing complexity, identifying knowledge gaps, highlighting uncertainty, and assessing scale mismatches. They are 
particularly important in translating heterogeneous evidence, from observational records, experiments, and modelling, into 
coherent narratives that can inform mitigation and adaptation strategies. Review papers vary widely in scope, methodol-
ogy: some are narrative and expert-driven, while others adopt systematic or quantitative approaches such as meta-analysis. 
Each type serves a different purpose, and each carries specific strengths and limitations. Understanding these differences 
is essential for evaluating the scientific contribution of a review and for producing high-quality syntheses. This paper 
briefly discusses the scientific role of review articles, the diversity of review methodologies, and their specific relevance 
in climate change research. It also provides a detailed and practical discussion of how to design and write a review paper, 
emphasizing clarity of research questions, methodological transparency, critical synthesis, and conceptual innovation. 
Ultimately, this review argues that review papers are not secondary outputs of scientific research but primary engines of 
scientific progress, shaping conceptual frameworks, identifying critical knowledge gaps, directing future research agendas, 
underpinning global assessments, and translating scientific evidence into informed policy and societal action.
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are, indeed, not just ‘critical evaluations of prior studies 
that have already been published’ [1]. Nowhere is this need 
more evident than in climate change science [2, 3]. The 
field is inherently complex and interdisciplinary, involving 
atmospheric physics, oceanography, ecology, biogeochem-
istry, economics, and social sciences. It also operates across 
multiple temporal and spatial scales, ranging from instan-
taneous extreme events to century-long climate trends, and 
from local ecosystem responses to global Earth system 
dynamics (see for example [4–7]). The resulting body of lit-
erature is vast, heterogeneous, and often methodologically 
inconsistent, making synthesis not only useful but neces-
sary. Review papers therefore play a crucial role in organiz-
ing this complexity. They do not simply summarize what is 
already known but instead interpret and integrate findings, 
often revealing patterns that are not apparent in individual 
studies (e.g [8]). By proposing new conceptual frameworks, 
identifying unresolved questions, and exposing conflicting 

Introduction

Scientific disciplines evolve through a cumulative pro-
cess in which individual studies gradually build a broader 
understanding of natural and social phenomena. However, 
as knowledge accumulates, the sheer volume of published 
literature can become overwhelming, fragmented, and dif-
ficult to interpret. In such contexts, review papers emerge 
as essential tools for synthesizing information, reducing 
conceptual noise, and structuring scientific discourse, they 
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evidence, they stimulate scientific debate, foster critical 
discussion, and ultimately contribute to the generation of 
new knowledge and research questions (e.g [9]). In doing 
so, they help define research frontiers, clarify concep-
tual frameworks, and translate scientific uncertainty into 
structured knowledge that can be used in decision-making 
contexts. Importantly, review papers also serve a communi-
cative function. They provide entry points for new research-
ers, consolidate knowledge for interdisciplinary audiences, 
and support policy processes such as those led by the Inter-
governmental Panel on Climate Change [10]. Without struc-
tured synthesis, the gap between scientific production and 
societal application would widen significantly. Yet, despite 
their importance, review papers are not uniform in quality 
or methodology [11]. Some lack transparency, relying heav-
ily on selective citation or expert opinion, whereas others 
adopt rigorous, systematic, and reproducible approaches. 
This diversity raises fundamental questions about what dis-
tinguishes a scientifically robust review from a simple liter-
ature overview, how different review methodologies should 
be selected according to the research question, and which 
standards should be used to assess their quality, transpar-
ency, reproducibility, and scientific contribution. Address-
ing these questions is increasingly important as review 
papers become a cornerstone of evidence synthesis, influ-
ence research priorities, underpin international assessments, 
and inform policy decisions. This perspective aligns closely 
with the mission of Current Climate Change Reports, which 
aims to publish authoritative, interdisciplinary reviews that 
synthesize emerging knowledge, identify research frontiers, 
stimulate scientific debate, and facilitate dialogue across the 
diverse disciplines contributing to climate change science.

The Scientific Importance of Review Papers

The importance of review papers in science stems primarily 
from their ability to transform large bodies of fragmented 
research into coherent systems of knowledge. Primary 
research articles typically address specific hypotheses under 
constrained conditions, often producing results that are con-
text-dependent. While such studies are essential for scientific 
progress, they rarely provide a complete picture of complex 
phenomena. Review papers bridge this gap by integrating 
findings across multiple studies and identifying overarching 
patterns (e.g [4]). In doing so, they contribute to knowledge 
synthesis in a way that is qualitatively different from pri-
mary research. They do not generate new empirical data, but 
they often produce new insights by reinterpreting existing 
evidence. This interpretative function is particularly impor-
tant in fields where individual studies may yield conflict-
ing results or where methodological differences complicate 

direct comparison. In climate change science, this synthesis 
function is especially critical because of the inherent vari-
ability of the system under study. Climate processes are 
influenced by interacting physical, chemical, and biological 
mechanisms, many of which operate at different spatial and 
temporal scales [12]. For instance, carbon cycle feedbacks 
depend simultaneously on atmospheric CO2 concentra-
tions, vegetation dynamics, soil processes, and disturbance 
regimes such as fire or drought [13, 14]. Understanding 
such systems requires integration across disciplines, which 
is precisely what review papers provide. Another essential 
role of review papers is the identification of research gaps. 
By systematically examining the literature, review papers 
can reveal areas where evidence is sparse, inconsistent, or 
methodologically weak [15], while also identifying critical 
knowledge gaps and highlighting research questions that 
remain insufficiently addressed and require further inves-
tigation. This is particularly valuable for guiding future 
research priorities and funding decisions. In climate change 
research, where resources are limited and urgency is high, 
identifying the most critical knowledge gaps is essential for 
effective scientific planning. Review papers also contribute 
to conceptual development. Many influential ideas in ecol-
ogy and Earth system science have emerged not from single 
empirical studies but from synthesis efforts that reframe 
existing knowledge [4, 16]. Several of the most influential 
concepts in contemporary environmental science—includ-
ing ecological resilience, ecosystem services, planetary 
boundaries, and tipping points—have been consolidated 
and advanced through review and synthesis papers that inte-
grated disparate evidence into coherent conceptual frame-
works (e.g [17, 18]). In this sense, review papers are not 
merely descriptive but generative: they actively shape how 
scientific problems are defined and understood [19]. Finally, 
review papers are fundamental for policy translation. Cli-
mate change is a deeply policy-relevant field, and decision-
makers require synthesized and reliable information rather 
than fragmented datasets. Review papers provide the basis 
for assessments such as those produced by the IPCC, which 
in turn inform international agreements, national mitigation 
strategies, and adaptation planning [20]. Without rigorous 
synthesis, the translation of science into policy would be 
severely limited.

Types of Review Papers and their Scientific 
Roles

Although all review papers aim to synthesize existing 
knowledge, they differ significantly in methodology, 
scope, and epistemological approach (see a description of 
different types of review papers in [11]). One of the most 
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common forms is the narrative review, which is typically 
written by experts who summarize and interpret a body of 
literature based on their own understanding (e.g [13, 14]). 
Narrative reviews are highly flexible and allow for con-
ceptual discussion and theoretical development, but they 
are also inherently vulnerable to selection bias and lack of 
reproducibility. Their scientific value often depends on the 
expertise and objectivity of the author(s). In contrast, sys-
tematic reviews adopt (or they should adopt) a structured 
and transparent methodology for identifying, selecting, 
and analyzing literature. They begin with a clearly defined 
research question and employ explicit search strategies, 
inclusion criteria, and quality assessments [21]. This 
approach minimizes bias and enhances reproducibility, 
making systematic reviews particularly valuable in fields 
where evidence needs to be rigorously evaluated. In cli-
mate science, systematic reviews are increasingly used to 
assess the robustness of observed trends, model outputs, 
and impact assessments. A more quantitative form of syn-
thesis is the meta-analysis, which statistically combines 
results from multiple studies to estimate overall effect. 
Meta-analyses are particularly powerful when individual 
studies report variable or conflicting results, as they allow 
for the quantification of variability and the identification 
of moderating factors sizes [22, 23]. In climate change 
research, meta-analyses are widely used in studies of spe-
cies responses to warming, carbon sequestration rates, 
and ecosystem productivity responses to environmental 
change (e.g [24, 25]). The same Assessing Reports from 
the IPCC are, often a synthesis of them. Scoping reviews 
represent another important category. Unlike systematic 
reviews, they do not necessarily evaluate study quality 
or synthesize findings quantitatively. Instead, they aim to 
map the extent, range, and nature of research activity in a 
given field [26, 27]. Scoping reviews are especially useful 
in emerging areas where research is still fragmented or 
rapidly evolving, as is often the case in climate change 
adaptation research or novel Earth system modelling 
approaches (e.g [28, 29]). Critical reviews go further by 
explicitly challenging existing paradigms. They do not 
merely summarize knowledge but actively interrogate 
assumptions, identify conceptual inconsistencies, and 
propose new theoretical frameworks. Such reviews are 
often transformative, as they can lead to shifts in scien-
tific thinking and open new research directions [30, 31]. 
Finally, conceptual reviews and meta-syntheses integrate 
theoretical and qualitative insights, particularly in inter-
disciplinary fields where quantitative synthesis alone is 
insufficient. These are especially relevant in socio-ecolog-
ical systems research, where human and natural compo-
nents are deeply intertwined.

Review Papers in Climate Change Science

Climate change emerges from the interaction of physical 
climate systems, ecological processes, and human activities, 
all characterized by nonlinear dynamics, feedback mecha-
nisms, and multiple sources of uncertainty [32]. Understand-
ing such complexity requires more than the accumulation of 
evidence: it demands the integration of knowledge across 
disciplines, methodologies, and spatial and temporal scales. 
In this context, review papers provide the conceptual and 
methodological framework needed to organize diverse find-
ings into coherent interpretations that advance both scien-
tific understanding and evidence-based decision-making. 
One of the principal challenges in climate change research 
is uncertainty, which stems from observational limitations, 
model structure, parameterization, scenario assumptions, 
and the intrinsic variability of natural systems. By system-
atically comparing evidence across studies, review papers 
help characterize these uncertainties, evaluate the consis-
tency of available knowledge, identify robust patterns, and 
distinguish well-supported conclusions from more specula-
tive hypotheses [32–34]. Equally important, they expose 
areas of disagreement, highlight unresolved questions, and 
identify knowledge gaps, thereby improving transparency 
and helping define priorities for future research. A second 
challenge concerns scale. Climate processes operate over 
spatial dimensions ranging from individual organisms to 
ecosystems, continents, and the Earth system, and over 
temporal scales spanning individual extreme events, such 
as droughts, floods, and heatwaves, to long-term changes 
in global temperature, carbon cycling, and ecosystem func-
tioning [35]. Review papers can provide the bridge between 
these scales, allowing local observations to be interpreted 
within broader regional and global contexts while linking 
short-term responses to long-term environmental change. 
Their integrative perspective is particularly valuable for 
translating findings obtained through field observations, 
experiments, remote sensing, and modelling into a unified 
understanding of climate-system dynamics. This integrative 
role extends beyond evidence synthesis. Review papers help 
establish a common scientific language by harmonizing ter-
minology, definitions, conceptual frameworks, methodolog-
ical approaches, equations, metrics, and indicators that are 
often used inconsistently across disciplines [36]. They also 
facilitate comparisons among studies conducted at differ-
ent temporal and spatial scales or using different analytical 
and modelling frameworks. Such harmonization enhances 
reproducibility, improves the interoperability of heteroge-
neous datasets, strengthens interdisciplinary collaboration, 
and provides a more robust foundation for model develop-
ment, global assessments, and evidence-based policy [37]. 
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The impact of this synthesis is evident across climate sci-
ence. In terrestrial ecosystems, review papers have been 
instrumental in consolidating knowledge on carbon sinks, 
forest responses to climate change, biodiversity dynamics, 
and disturbance regimes such as wildfire, pests, storms, 
and drought [4, 13, 16]. Likewise, in marine systems, they 
have integrated evidence on ocean acidification, circula-
tion changes, deoxygenation, sea-level rise, and biological 
productivity, providing comprehensive assessments of the 
processes governing ocean responses to climate change (e.g 
[38]). A particularly important and rapidly evolving applica-
tion concerns the attribution of climate impacts. As climate 
change intensifies, distinguishing the effects of anthropo-
genic forcing from natural climate variability has become 
increasingly important for both science and policy [39, 40]. 
By synthesizing methodological advances, evaluating the 
strength of available evidence, and clarifying causal rela-
tionships, review papers provide the conceptual foundation 
for attribution studies, support rapid assessments of extreme 
events, and strengthen the scientific basis for climate adap-
tation, risk management, and policy development.

How to Write a Scientific Review Paper

Writing a high-quality review paper begins with the for-
mulation of a clear, focused, and scientifically meaningful 
research question [1, 21]. Without a well-defined objective, 
reviews risk becoming descriptive compilations of literature 
rather than structured and critical syntheses. The research 
question should define not only the topic under investiga-
tion but also the spatial, temporal, methodological, and 
conceptual boundaries of the review. A carefully formulated 
question also determines the type of review that is most 
appropriate, whether narrative, systematic, scoping, meta-
analytical, or integrative, and ultimately shapes the entire 
structure of the manuscript. Once the research question has 
been established, the next step is to develop a transparent and 
reproducible strategy for identifying, selecting, and evaluat-
ing the relevant literature. Even narrative reviews benefit 
from explicitly describing search strategies, databases con-
sulted, inclusion and exclusion criteria, and the rationale 
behind the selection of key studies. Such transparency 
increases credibility, minimizes selection bias, and enables 
readers to understand the scope and limitations of the synthe-
sis. In systematic reviews, these elements become essential 
components of a formal protocol designed to ensure repro-
ducibility and methodological rigor. The synthesis phase is 
arguably the most intellectually demanding component of 
the review process. Rather than simply summarizing indi-
vidual studies, authors should critically compare findings, 
identify recurring patterns and inconsistencies, evaluate the 

strength of the available evidence, and explore the mecha-
nisms that may explain apparently conflicting results. This 
process requires moving beyond the individual publication 
to recognize broader trends and emerging themes that define 
the current state of knowledge. An effective review should 
also provide genuine conceptual integration. This involves 
organizing disparate evidence into coherent frameworks 
that explain relationships among processes, variables, and 
mechanisms, often through conceptual diagrams, synthesis 
figures, or graphical models. Such integrative frameworks 
frequently represent the most enduring contribution of 
review articles because they establish a common language, 
facilitate interdisciplinary communication, and provide 
reference points for future investigations. inally, a high-
quality review should move beyond summarizing existing 
knowledge by critically identifying uncertainties, knowl-
edge gaps, methodological limitations, unresolved scientific 
questions, and proposing new conceptual and methodologi-
cal avenues to advance the field. Highlighting knowledge 
gaps is important not only because it reveals where evidence 
remains insufficient, but also because it helps define priori-
ties for future research and encourages the development of 
new hypotheses, experimental approaches, and modelling 
strategies. This forward-looking perspective transforms the 
review from a passive summary of existing literature into 
an active instrument for advancing scientific understanding 
and shaping the future direction of the discipline.

Conclusions

Review papers occupy a central position in scientific knowl-
edge production, particularly in complex and rapidly evolv-
ing fields such as climate change science. They are essential 
for integrating fragmented evidence, identifying research 
gaps, and translating scientific findings into policy-relevant 
knowledge. Far from being secondary literature, they repre-
sent a distinct and highly influential form of scientific con-
tribution. The diversity of review types reflects the diversity 
of scientific questions they address, ranging from narrative 
synthesis to quantitative meta-analysis and critical concep-
tual evaluation. Each type plays a specific role in advancing 
knowledge, and the most effective reviews often combine 
multiple approaches. Ultimately, the quality of a review 
paper depends on clarity of purpose, methodological trans-
parency, critical synthesis, and conceptual innovation. As 
climate change accelerates and scientific literature contin-
ues to expand, the importance of high-quality review papers 
will only increase, making them indispensable tools for both 
science and society. As climate change science continues to 
expand in scope and complexity, journals dedicated to criti-
cal synthesis, such as Current Climate Change Reports, will 
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play an increasingly important role in promoting interdisci-
plinary integration, identifying emerging research priorities, 
and translating scientific knowledge into evidence that sup-
ports both research and policy.
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