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How science can secure the integrity and quality of science
Social expectations are high about the quality and efficiency of research. Therein lies the 
importance of research committed to genuine truth-seeking, which involves re-testing and 
discussion of results before they can be accepted as new knowledge. Skepticism and self-
reflection should govern this process.
Since the understanding gained in science concerns human society as well as its physical 
environment, it cannot be divorced from everyday affairs and should be recognizable as “science 
for humankind”.
If science strays from this goal and is no longer dedicated to the search for truth, then its results 
become doubtfully relevant because the scientific enterprise then becomes systemically 
susceptible to dishonesty and scientific misconduct. The recent increase in known transgressions 
of good scientific practice have focused attention on underlying structural characteristics that may 
be producing such dysfunction. These characteristics include the excessive pressure to publish, 
the pervasive commercialization of academe, the intense pressure to obtain research funding and 
resources, and the demand to produce specific desired and marketable results. There is more 
emphasis being given to disseminating results in a seductively convincing way than to the solidity 
and competence of the underlying work. Serving up “least publishable units” of data hinders 
serious consideration of the larger questions. As science is increasingly centralized and organized 
in bureaucratic fashion, it becomes less an activity of truth-seeking individuals, and no one 
becomes identifiable as responsible for the validity of research outcomes and their scientific 
relevance.

Proposals for securing the integrity and quality of science
Science needs a braking mechanism to allow researchers once again the opportunity for mature 
reflection.
1) Curbing the flood of publications 
The number of publications should be globally reduced (in relation to the growing number of 
scientists) and concomitantly there should also be fewer journals --- despite the economic 
interests of publishers. Only in this way can carefully evaluated, mature results become the basis 
for judging the quality of research. And only in this way can researchers become able again to 
take proper note of relevant results and insights in their field. 
2) Gaining fundamental insights requires reliably continuing funding
Science needs durable and reliable resources, because the pursuit of new knowledge and 
understanding of Nature is radically different than any business or commercial undertaking. 
Admittedly, academic institutions must manage and live within their resources. But we deny 
strenuously that direct financial gain is a proper aim or that strictly economic criteria are 
appropriate in scientific research. Rather, we should strive to emphasize ever more strongly the 
high intrinsic value for humankind of expanding our understanding.



3) Put more emphasis on substantive assessment of scientific achievements
The allocation of research funds should be guided by the substantive concepts and goals of 
hoped-for projects, not by empty promises of practical applications. Qualitative assessment of the 
scientific achievements of researchers should weigh at least equally as any quantitative 
bibliometric performance indicators. The sheer number of publications is not a valid criterion.
4) Proscription of strategic authorship
The authorship of a scientific publication implies a substantial contribution to the published work. 
Nowadays authorship has become a materially rewarded activity. The system of achievement-
based allocation of funds should therefore consider carefully the actual contributions of each 
author and proscribe strategic authorship not warranted by substantive involvement.
5) Researchers must compose their own research proposals
Getting grants is an important and competitive component of the research system. The pressure to 
obtain increasingly large funds has led to the founding of organizations of professional writers 
who produce more or less standard proposals, instead of the proposals being written by the 
scientists themselves. Scientific concepts must surely be written by the researchers themselves. 
“Ghost Writers” must not be tolerated, not even for institutional or team projects where 
professional writers could obscure what the actual contributions of individual researchers are 
intended to be.
6) Transparency in the presentation of data
Science needs transparency, despite its increasing complexity. Rapid technical progress and 
universal competition leads to ever more complex experiments that are difficult to verify. 
Without transparent and meticulously accurate reporting of the data collection and research 
protocols, defects and dishonesty will accumulate that are not obvious and that threaten the 
substance and soundness of science.
7) Sound research takes time
The development and implementation of funded projects is incompatible with short-term 
contracts. The pressure generated by limited-term funding tempts researchers to perform micro-
projects that do not add substantially to better insights and to publish in bits and pieces just long 
enough to be accepted for publication (“least publishable units”). Grants and contracts (including 
for young researchers) should be of sufficient duration to permit meaningful projects of 
reasonably long duration that promise to be of the quality needed to be competitive 
internationally.
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