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The soil science publishing landscape has undergone significant transformation over
the past two decades, driven by digital revolution, open access movements, and

P-ISSN: 3051-3443 globalization of research. This comprehensive analysis examines journal growth
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Page No: 51-55 rapid growth, with China increasing publications 1,847% and India 934% over the

study period. Gender analysis reveals gradual improvement in female authorship from
28% in 2000 to 44% in 2024, though significant disparities persist in senior authorship
positions (32% female last authors). Citation analysis indicates open access articles
receive 23% more citations on average, with gold open access showing strongest
advantage (31% citation premium). Impact factor distribution shows traditional
subscription journals maintaining higher average impact factors (3.8+2.1) compared
to open access journals (2.9+1.7), though this gap is narrowing. Predatory publishing
concerns affected 12% of open access soil science journals, with quality control
mechanisms showing variable effectiveness. Economic analysis reveals global
spending on soil science APCs reached $127 million in 2023, creating substantial
barriers for researchers in low-resource settings. However, institutional initiatives,
funder mandates, and transformative agreements have improved access, with 67% of
soil science literature now freely available. These findings highlight the need for
sustainable, equitable publishing models that balance scientific quality, accessibility,
and global participation in soil science communication.
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1. Introduction

Scientific publishing serves as the primary mechanism for knowledge dissemination and scholarly communication in soil
science, fundamentally shaping research impact, career advancement, and global knowledge access [. The traditional
subscription-based publishing model has faced increasing scrutiny over the past two decades due to access barriers, cost
escalation, and equity concerns that limit global participation in scientific discourse 21, The emergence of open access publishing
has promised to democratize knowledge access while introducing new challenges related to quality control, economic
sustainability, and predatory practices [,
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Soil science, as an interdisciplinary field addressing critical
global challenges including food security, climate change,
and environmental sustainability, requires broad knowledge
accessibility to support evidence-based decision making [,
However, traditional paywalls have historically limited
access to soil science research, particularly in developing
countries where soil management challenges are often most
acute 1. The digital revolution and open access movement
have created opportunities to address these barriers while
raising questions about publishing equity, quality standards,
and economic models 1,

The rapid proliferation of scientific journals across all
disciplines has been particularly pronounced in soil science,
reflecting the field's growing importance and specialization
71, This journal expansion has created new publication
opportunities while raising concerns about quality dilution,
predatory publishing, and fragmentation of scientific
literature [, Understanding these trends is essential for
researchers, institutions, and policymakers seeking to
optimize scientific communication systems [,

Gender and geographic equity in scientific publishing
represent critical dimensions of inclusive research systems
Dol Historical analyses have documented substantial
disparities in publication patterns, authorship representation,
and editorial board composition across scientific disciplines
[12], The soil science community has increasingly recognized
the importance of diverse perspectives for addressing
complex environmental challenges, making equity analysis
particularly relevant (221,

Economic factors increasingly influence publishing
decisions, with article processing charges (APCs) creating
potential barriers for researchers in resource-constrained
settings [131. The sustainability of different publishing models
and their impacts on global research participation require
careful analysis to inform future policy development 4], This
study provides comprehensive analysis of soil science
publishing trends to inform evidence-based discussions about
scientific communication equity and sustainability ['*],

2. Materials and Methods

2.1 Data Collection and Scope

We conducted comprehensive analysis of soil science
publications from 2000-2024 using multiple databases
including Web of Science Core Collection, Scopus, and
Directory of Open Access Journals (DOAJ). The study
encompassed 89,432 research articles from 347 journals
classified under soil science categories. Journal selection
criteria included: peer-reviewed status, regular publication
schedule, and substantial soil science content (>50% articles)
[16]

Open access classification followed standard definitions:
gold open access (immediate free access), green open access
(repository archiving), hybrid (subscription journals with
open access options), and bronze (free access without clear
licensing) 71, Predatory journal identification used Beall's
criteria and Think-Check-Submit guidelines 8],

2.2 Bibliometric Analysis

Publication metrics included annual article counts, journal
impact factors, citation patterns, and authorship
demographics. Gender analysis employed automated name-
gender assignment using Genderize.io database with manual
verification for ambiguous cases. Geographic analysis used

www.soilfuturejournal.com

institutional affiliations with country classification by World
Bank income groups [1,

Citation analysis examined differences between open access
and subscription articles using matched sampling to control
for publication year, journal prestige, and research area.
Statistical significance was assessed using Mann-Whitney U
tests and regression analysis 2],

2.3 Economic Analysis

Article processing charge data were collected from journal
websites, publisher databases, and author survey responses
(n=2,847). Cost analysis included currency conversion to
2024 USD using purchasing power parity adjustments. Fee
waiver availability and eligibility criteria were documented
for each journal (211,

2.4 Quality Assessment

Journal quality evaluation employed multiple indicators
including impact factor, editorial board composition, peer
review processes, and indexing status. Predatory publishing
assessment used established criteria including editorial
transparency, publishing ethics, and citation patterns 221,

3. Results

3.1 Journal Growth and Publication Trends

Soil science journal numbers increased dramatically from 87
titles in 2000 to 347 in 2024, representing 299% growth
(Figure 1). Annual publication volume grew from 3,847
articles in 2000 to 8,923 in 2024 (132% increase). The growth
rate accelerated after 2010, coinciding with open access
movement expansion and emerging economy research
development.
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Fig 1: Soil Science Journal Growth and Publication Volume
(2000-2022)

Open access journals comprised 42% of total publications by
2024, increasing from 3% in 2000. Gold open access showed
strongest growth (28% of publications), followed by hybrid
models (14%). Green open access reached 23% availability
through institutional repositories [23],

3.2 Open Access Adoption Patterns

Open access publication rates varied significantly by journal
type and geographic region (Table 1). Fully open access
journals achieved 89% immediate availability, while hybrid
journals provided 31% open access content. Repository
archiving added 15-25% additional access across all journal

types.
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Table 1: Open Access Patterns by Journal Type and Region

Journal Type | Total Articles | Gold OA (%) | Green OA (%) | Hybrid (%) | Subscription (%6)
Fully OA 23,847 89.2+8.7 23.1+12.40 0.0 10.8+8.7
Hybrid 34,692 314 +15.6° 19.7 £9.8° 314 +15.6 68.6 + 15.6°
Subscription 30,893 0.0 189+11.2¢ 0.0 81.1+11.2°

By Region

North America 28,467 38.7+12.3¢ 24.6+8.9 152+ 7.4 61.3+12.3
Europe 31,284 412 £14.7¢ 31.8+£11.2° 18.9 +9.1b 58.8 + 14.7°
Asia 19,743 34.6 +16.8° 15.7+£7.3 12.4 £6.8° 65.4 +£16.8°
Other 9,938 29.1+18.9 12.3+£8.74 8.7+5.24 709 +£18.9°

Different letters indicate significant differences (P < 0.05) within categories

European institutions showed highest open access adoption
(41% gold, 32% green), reflecting strong policy mandates.
Asian countries demonstrated rapid growth but lower overall
rates, while other regions lagged significantly 24,

3.3 Geographic and Economic Equity Analysis
Publication distribution revealed persistent global inequities
despite overall growth (Table 2). High-income countries
produced 73% of publications while representing 16% of
global population. Upper-middle-income countries increased
representation from 18% to 31% over the study period, driven
primarily by China and India.

Table 2: Geographic Distribution of Soil Science Publications by Income Group

Income Group | 2000-2005 | 2006-2011 | 2012-2017 | 2018-2024 | Population (%) | Publication Ratio
High Income 784 +6.20 | 75.2+5.8 | 71.9+4.9* | 68.7 £4.2* 16.1 4.27
Upper-Middle | 18.1+4.7> | 21.3+5.2> | 24.8+4.1° | 27.4+3.8" 354 0.77
Lower-Middle | 3.2+1.8¢ | 31+1.6c | 29+14c | 34+1.2 39.8 0.09
Low Income 0.3+0.2¢ | 04+0.3¢ | 04+02¢ | 05+0.2¢ 8.7 0.06

Values represent percentage of total publications; Different letters indicate significant differences

China demonstrated remarkable growth from 847
publications in 2000-2005 to 16,487 in 2018-2024 (1,847%
increase). India showed similar trends with 934% growth.
However, low-income countries remained severely
underrepresented despite containing 49% of global
population 231,

3.4 Gender Equity Trends

Female authorship increased significantly across all
positions, though disparities persist (Figure 2). First
authorship reached gender parity in 2022 (50.1% female),
while last authorship remained male-dominated (32% female
in 2024). Middle authorship positions achieved 44% female
representation.
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Fig 2: Gender Trends in Soil Science Authorship (2000-2022)

Geographic variations were substantial, with Scandinavian
countries achieving near-parity (47-52% female) while some
regions remained below 25%. Field-based soil science
showed lower female participation than laboratory-based
research (37% vs 48%) [2¢l,

3.5 Economic Barriers and Article Processing Charges
APC analysis revealed significant cost barriers with median
charges of $2,850 for hybrid journals and $1,950 for fully
open access venues (Table 3). Premium journals commanded
fees exceeding $5,000, creating substantial barriers for
unfunded research.
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Table 3: Article Processing Charges in Soil Science Journals

Journal Category Median APC Range Fee Waivers | Discounts Available

(USD 2024) (USD) (% Journals) | (% Eligible Countries)
High Impact (IF >5) 4,250 £1,890* | 1,800-7,500 78 £ 122 45 + 18
Medium Impact (IF 2-5) | 2,850 +1,240° | 950-5,200 65 + 15° 38 £ 16°
Lower Impact (IF <2) 1,950 + 780¢ 200-3,800 52 £18¢ 29 £ 14

By Publisher Type

Commercial 3,450 + 1,680+ | 800-7,500 58 + 16° 34 +15
Society 2,180 £ 950° 400-4,200 71£13° 42 £ 170
Academic/Non-profit 1,650 + 720¢ 200-3,500 83+ 9 58 +19¢

Different letters indicate significant differences (P < 0.05) within categories

Fee waiver programs covered 67% of journals but eligibility
criteria varied widely. Low-income countries received
automatic waivers in 58% of journals, while lower-middle-
income countries faced more restrictive policies 271,

3.6 Citation Impact and Quality Metrics

Open access articles demonstrated citation advantages across
most categories (Table 4). Gold open access showed
strongest performance with 31% higher citations, while green
open access provided 18% improvement. However,
subscription journals maintained higher average impact
factors.

Table 4: Citation Impact Analysis by Access Type

Access Type Mean Citations | Citation Advantage | Impact Factor | Quality Score
(5-year) (vs Subscription) (Mean + SD) (1-10 scale)
Gold Open Access 24.7 £18.9 +31.2%*** 29+£1.7° 7.2+1.8
Hybrid Open 22.1+16.4° +17.5%** 3.8+2.1° 8.1+1.4b
Green Open 21.8+15.7° +15.9%** 32+19 7.6+16°
Subscription Only 18.9+14.2¢ Baseline 3.8+21b 8.0+15

**p < 0.01, ***P < 0.001; Different letters indicate significant differences

Quality assessment revealed mixed patterns, with traditional
subscription journals maintaining rigorous peer review
standards while open access journals showed greater
variability. Predatory publishers affected 12% of open access
journals, concentrated in newer, lower-impact venues 28,

3.7 Predatory Publishing and Quality Concerns
Predatory publishing analysis identified concerning trends
with 41 soil science journals meeting predatory criteria.
These journals published 3,247 articles (3.6% of total),
concentrated among newer open access venues. Common
predatory indicators included rapid publication timelines
(<30 days), minimal peer review, and aggressive marketing
practices 21,

Quality control mechanisms showed variable effectiveness.
Established indexing services (Web of Science, Scopus)
excluded most predatory journals, but newer platforms
struggled with quality assessment. Author education and
institutional oversight proved most effective for preventing
predatory submissions I,

4. Discussion

This comprehensive analysis reveals soil science publishing
has undergone fundamental transformation, with open access
adoption reaching 42% while highlighting persistent equity
challenges requiring systemic solutions. The 299% increase
in journal numbers reflects both genuine scientific growth
and market-driven expansion that may fragment scholarly
communication.

Open access citation advantages (15-31%) validate
accessibility benefits while quality variations emphasize the
importance of rigorous editorial standards regardless of
business model. The narrowing impact factor gap between
subscription and open access journals suggests quality
convergence over time, though traditional prestige metrics
may not fully capture open access benefits.

Geographic inequities remain stark despite emerging
economy growth, with publication ratios ranging from 4.27
for high-income countries to 0.06 for low-income nations.
This disparity reflects broader research capacity differences
but also highlights access barriers that open access could
potentially address. China's remarkable 1,847% growth
demonstrates the potential for rapid research development
given appropriate investment and policy support.

Gender equity improvements (28% to 44% female
authorship) represent meaningful progress but fall short of
parity, particularly in senior positions. The persistent last-
author gender gap (32% female) suggests continued barriers
to women's career advancement in soil science leadership
roles. Geographic variations indicate cultural and
institutional ~ factors  significantly influence  gender
participation.

Economic barriers through APCs create substantial
challenges, with median fees of $2,850 potentially excluding
researchers from resource-constrained settings. While fee
waiver programs provide some relief, coverage gaps and
restrictive eligibility criteria limit effectiveness. The
concentration of high fees among prestigious journals may
perpetuate existing inequities in academic recognition and
career advancement.

Predatory publishing concerns, affecting 12% of open access
journals, highlight the need for robust quality control
mechanisms. However, the relatively low overall impact
(3.6% of articles) suggests existing safeguards provide
reasonable protection when properly applied. Continued
vigilance and author education remain essential as predatory
practices evolve.

The sustainability of current publishing models requires
careful consideration as APC costs reached $127 million
globally in 2023. Transformative agreements and
institutional negotiations offer potential solutions, but long-
term sustainability may require fundamental restructuring of
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scholarly communication systems.

Future trends suggest continued open access growth driven
by funder mandates and institutional policies. However,
realizing equity goals requires targeted interventions
including capacity building, infrastructure development, and
sustainable financing mechanisms for global participation.

5. Conclusion

Soil science publishing has experienced dramatic
transformation with 299% journal growth and 42% open
access adoption, creating new opportunities while
highlighting persistent equity challenges. Open access
provides citation advantages and improved accessibility, but
economic barriers through APCs and geographic disparities
limit global participation.

Gender equity shows meaningful progress with female
authorship reaching 44%, though senior position disparities
persist. Geographic analysis reveals concerning inequities
with high-income countries producing 73% of publications
despite representing 16% of global population, emphasizing
the need for targeted capacity building initiatives.

Economic analysis demonstrates significant APC barriers
($127 million global spending) requiring sustainable
solutions through fee waivers, transformative agreements,
and alternative funding mechanisms. Quality concerns affect
12% of open access journals, emphasizing the importance of
robust peer review and editorial standards regardless of
business model.

These findings support the need for comprehensive
publishing reform that balances accessibility, quality, and
equity. Recommendations include: expanded fee waiver
programs, capacity building in underrepresented regions,
gender equity initiatives, and sustainable open access
financing models.

The soil science community must work collectively to ensure
publishing systems support global knowledge sharing while
maintaining scientific rigor and promoting inclusive
participation essential for addressing complex environmental
challenges requiring diverse perspectives and expertise.
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