Are scientists really publishing more?
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Introduction

The success of researchers and research institutions
is increasingly determined by measurable aspects of
their performance, in particular the quantity and
citation-impact of their publications. The effects
that these growing “pressures to publish” might
have on publication and research practices are a
matter of growing concern and increasing academic
interest (de Winter & Dodou, 2014; Fanelli, 2010,
2012, 2013; Tijdink, Vergouwen, & Smulders,
2013; van Dalen & Henkens, 2012).

Much criticisms and concern has been expressed, in
particular, for the risk of overemphasising the
quantity of a scientist’s publication record at the
expense of its quality. In order to show a longer
lists of publications in their CVs, it is commonly
hypothesised, scientists might increasingly resort to
questionable practices such as inappropriately
subdividing (“salami slicing”) their results,
publishing trivial and incomplete studies,
conducting research hastily and sloppily, selecting
out of their findings those that are least
“publishable”, or even resorting to outright
scientific misconduct in the form of duplicate
publication, plagiarism and data fabrication (e.g.
Angell, 1986; Hayer et al., 2013).
Performance-evaluation policies of institutions in
various countries have responded to these concerns
by formally removing any  quantitative
consideration from their performance assessments
(e.g. VSNU, 2015). However, there is little
evidence to support these policies. No study, in
particular, has ever verified whether scientists are
have actually responded to growing pressures by
churning out more papers. We present preliminary
results of a project aimed at filling this gap in the
literature.

Methods

We identified individual researchers who published
in the Web of Science across the 20™ century by
selecting all authors identified by three initials (first
name and two middle names, plus surname, e.g.
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Vleminckx-SGE), which reduces the likelihood that
these researchers have homonyms. From this initial
sample we selected authors who had at least two
publications, and from these we then selected
authors whose publications spanned a period of at
least 15 years. For each of these authors we then
counted the total number of papers published in the
first 15 years of activity — the period were pressures
to publish are hypothesised to be stronger — and we
also measured the average number of co-authors.

Results

The raw number of papers published by individual
authors has grown very rapidly across the century
(Fig. 1). Fractional productivity, however, as
measured by dividing the author’s total number of
papers by the average number of co-authors, shows
a net decline (Fig. 2).

Discussion

Although still preliminary, these results suggest that
our beliefs about the effects of pressures to publish
might be partially incorrect. Authors might have
responded to growing performance expectations
not, as commonly believed, by subdividing or
trivializing their results or by multiplying their
effort at the expense of other activities, but by
enlarging their network of collaborations in order to
make ever smaller contributions to a growing
number of projects. Since neither publication nor
citation metrics are counted fractionally, this
strategy allows scientist to increase their
measurable publication rate without necessarily
increasing their total research effort.

If scientists’ net effort devoted to research is not
increasing, then concerns for growing “salami
slicing” and other questionable practices might be
unjustified. Explanations for recent evidence that
retraction and correction rates are growing (Fang &
Casadevall, 2011), that publication bias is growing
(Fanelli, 2012) and that research bias might be
higher in scientifically productive countries
(Fanelli, 2010) might need revising. And policies
that are currently de-emphasizing ‘“quantity” in



favour of “quality” (e.g. VSNU, 2015) might not
have a solid basis in evidence, and could therefore
be ineffective or even damaging.
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Figure 1. Total number of papers published
during the first 15 years of career (N=70,310).
Blue line: cubic polynomial regression fit, with

grey areas representing 95%CI.
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Figure 2. Ratio of total number of papers to
average number of co-authors during the first 15
years of career (N=70,310). Blue line: cubic
polynomial regression fit, with grey areas
representing 95%CI.

Several limitations to these results, however,
remain to be addressed. First, since the likelihood
of having two middle names is very unequally
distributed amongst countries, our sample might not
be sufficiently representative of the corpus of
literature in the Web of Science. Second, our
method might not be sufficiently robust against
disambiguation errors for names from South-East
Asian countries, a problem which might have
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skewed our results. Third, the Web of Science
database does not cover a significant proportion of
the literature, and its coverage varies by discipline
and across the years. Future work will aim at
adjusting for these factors, in order to verify
whether scientists are actually publishing more or
just collaborating more extensively.

Acknowledgments

The authors acknowledge funding from the Canada
Research Chairs program as well as from the Social
Sciences and Humanities Research Council of
Canada.

References

Angell, M. (1986). Publish or Perish - A proposal.
Annals of Internal Medicine, 104(2),261-262.

de Winter, J., & Dodou, D. (2014). A surge of p-
values between 0.040 and 0.049 in recent
decades (but negative results are increasing
rapidly too). PeerJ, PrePrints (2), e447v443

Fanelli, D. (2010). Do Pressures to Publish Increase
Scientists' Bias? An Empirical Support from US
States Data. Plos One, 5(4). doi:
10.1371/journal.pone.0010271

Fanelli, D. (2012). Negative results are
disappearing from most disciplines and
countries. Scientometrics, 90(3), 891-904. doi:
DOI 10.1007/s11192-011-0494-7

Fanelli, D. (2013). Why Growing Retractions Are
(Mostly) a Good Sign. PLoS Med, 10(12),
€1001563. doi: 10.1371/journal.pmed.1001563

Fang, F. C., & Casadevall, A. (2011). Retracted
Science and the Retraction Index. Infection and
Immunity, 79(10), 3855-3859. doi:
10.1128/iai.05661-11

Hayer, C.-A., Kaemingk, M., Breeggemann, J. J.,
Dembkowski, D., Deslauriers, D., & Rapp, T.
(2013). Pressures to Publish: Catalysts for the
Loss of Scientific Writing Integrity? Fisheries,
38(8), 352-355. doi:
10.1080/03632415.2013.813845

Tijdink, J. K., Vergouwen, A. C. M., & Smulders,
Y. M. (2013). Publication Pressure and Burn
Out among Dutch Medical Professors: A
Nationwide Survey. PLoS ONE, 8(9), 6. doi:
10.1371/journal.pone.0073381

van Dalen, H. P., & Henkens, K. (2012). Intended
and Unintended Consequences of a Publish-or-
Perish Culture: A Worldwide Survey. Journal of
the American Society for Information Science
and Technology, 63(7), 1282-1293. doi:
10.1002/2as1.22636

VSNU (2015). Protocol for Research Assessments
in the Netherlands (2015).



	1-9
	PART 3 1
	PART 3 2
	PART 3 3
	PART 3 4
	PART 3 5
	PART 3 6
	PART 3 7
	PART 3 8
	PART 3 9

	10-99
	PART 3 10
	PART 3 11
	PART 3 12
	PART 3 13
	PART 3 14
	PART 3 15
	PART 3 16
	PART 3 17
	PART 3 18
	PART 3 19
	PART 3 20
	PART 3 21
	PART 3 22
	PART 3 23
	PART 3 24
	PART 3 25
	PART 3 26
	PART 3 27
	PART 3 28
	PART 3 29
	PART 3 30
	PART 3 31
	PART 3 32
	PART 3 33
	PART 3 34
	PART 3 35
	PART 3 36
	PART 3 37
	PART 3 38
	PART 3 39
	PART 3 40
	PART 3 41
	PART 3 42
	PART 3 43
	PART 3 44
	PART 3 45
	PART 3 46
	PART 3 47
	PART 3 48
	PART 3 49
	PART 3 50
	PART 3 51
	PART 3 52
	PART 3 53
	PART 3 54
	PART 3 55
	PART 3 56
	PART 3 57
	PART 3 58
	PART 3 59
	PART 3 60
	PART 3 61
	PART 3 62
	PART 3 63
	PART 3 64
	PART 3 65
	PART 3 66
	PART 3 67
	PART 3 68
	PART 3 69
	PART 3 70
	PART 3 71
	PART 3 72
	PART 3 73
	PART 3 74
	PART 3 75
	PART 3 76
	PART 3 77
	PART 3 78
	PART 3 79
	PART 3 80
	PART 3 81
	PART 3 82
	PART 3 83
	PART 3 84
	PART 3 85
	PART 3 86
	PART 3 87
	PART 3 88
	PART 3 89
	PART 3 90
	PART 3 91
	PART 3 92
	PART 3 93
	PART 3 94
	PART 3 95
	PART 3 96
	PART 3 97
	PART 3 98
	PART 3 99

	100-215
	PART 3 100
	PART 3 101
	PART 3 102
	PART 3 103
	PART 3 104
	PART 3 105
	PART 3 106
	PART 3 107
	PART 3 108
	PART 3 109
	PART 3 110
	PART 3 111
	PART 3 112
	PART 3 113
	PART 3 114
	PART 3 115
	PART 3 116
	PART 3 117
	PART 3 118
	PART 3 119
	PART 3 120
	PART 3 121
	PART 3 122
	PART 3 123
	PART 3 124
	PART 3 125
	PART 3 126
	PART 3 127
	PART 3 128
	PART 3 129
	PART 3 130
	PART 3 131
	PART 3 132
	PART 3 133
	PART 3 134
	PART 3 135
	PART 3 136
	PART 3 137
	PART 3 138
	PART 3 139
	PART 3 140
	PART 3 141
	PART 3 142
	PART 3 143
	PART 3 144
	PART 3 145
	PART 3 146
	PART 3 147
	PART 3 148
	PART 3 149
	PART 3 150
	PART 3 151
	PART 3 152
	PART 3 153
	PART 3 154
	PART 3 155
	PART 3 156
	PART 3 157
	PART 3 158
	PART 3 159
	PART 3 160
	PART 3 161
	PART 3 162
	PART 3 163
	PART 3 164
	PART 3 165
	PART 3 166
	PART 3 167
	PART 3 168
	PART 3 169
	PART 3 170
	PART 3 171
	PART 3 172
	PART 3 173
	PART 3 174
	PART 3 175
	PART 3 176
	PART 3 177
	PART 3 178
	PART 3 179
	PART 3 180
	PART 3 181
	PART 3 182
	PART 3 183
	PART 3 184
	PART 3 185
	PART 3 186
	PART 3 187
	PART 3 188
	PART 3 189
	PART 3 190
	PART 3 191
	PART 3 192
	PART 3 193
	PART 3 194
	PART 3 195
	PART 3 196
	PART 3 197
	PART 3 198
	PART 3 199
	PART 3 200
	PART 3 201
	PART 3 202
	PART 3 203
	PART 3 204
	PART 3 205
	PART 3 206
	PART 3 207
	PART 3 208
	PART 3 209
	PART 3 210
	PART 3 211
	PART 3 212
	PART 3 213
	PART 3 214
	PART 3 215

	216
	217-282
	PART 3 217
	PART 3 218
	PART 3 219
	PART 3 220
	PART 3 221
	PART 3 222
	PART 3 223
	PART 3 224
	PART 3 225
	PART 3 226
	PART 3 227
	PART 3 228
	PART 3 229
	PART 3 230
	PART 3 231
	PART 3 232
	PART 3 233
	PART 3 234
	PART 3 235
	PART 3 236
	PART 3 237
	PART 3 238
	PART 3 239
	PART 3 240
	PART 3 241
	PART 3 242
	PART 3 243
	PART 3 244
	PART 3 245
	PART 3 246
	PART 3 247
	PART 3 248
	PART 3 249
	PART 3 250
	PART 3 251
	PART 3 252
	PART 3 253
	PART 3 254
	PART 3 255
	PART 3 256
	PART 3 257
	PART 3 258
	PART 3 259
	PART 3 260
	PART 3 261
	PART 3 262
	PART 3 263
	PART 3 264
	PART 3 265
	PART 3 266
	PART 3 267
	PART 3 268
	PART 3 269
	PART 3 270
	PART 3 271
	PART 3 272
	PART 3 273
	PART 3 274
	PART 3 275
	PART 3 276
	PART 3 277
	PART 3 278
	PART 3 279
	PART 3 280
	PART 3 281
	PART 3 282




