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The present study focuses on the conditions required for ensuring objectivity in 
those fields of scientific research that are expected to produce socially relevant 
outcomes. It is comprised of four individual articles and an introductory 
chapter. The introductory chapter begins with a discussion on the concept of 
‘objectivity’. A short introduction to the history of the concept is given, the 
complexity of its current use is explained, and the connection between the 
objectivity of research and public trust in science is indicated. Next, the 
theoretical background of the dissertation is articulated: 1) criticism of 
individualistic views on objectivity of science, 2) criticism of value-freedom of 
science, and 3) acknowledgement of the importance of the context of scientific 
inquiry. The introductory chapter ends with an overview of the individual 
articles and a discussion on the implications of this study. The first article 
examines the conditions for objectivity in the context of commercialized 
research. A traditional, individualistic conception of the objectivity of science is 
criticized, and it is argued that certain features of commercialized research 
culture are epistemically harmful. The second article focuses on Helen 
Longino’s (1990; 2002) theory on the objectivity of science. The focus is on the 
criteria Longino offers as tools for evaluating research communities. By 
introducing two cases in biomedical sciences, it is argued that her theory can be 
complemented by taking notice of extra-scientific factors. In the third article, 
different ideals of objectivity are discussed in the context of medical research 
and conducting meta-analyses in particular. With criticism of an article by 
Stegenga (2011), the article demonstrates that the so-called procedural ideal of 
objectivity does not manage to capture some of the most central features of 
medical knowledge production. A case of research on selective serotonin 
reuptake inhibitors is introduced, and it is argued that adopting the so-called 
social view on objectivity can help us to better evaluate medical science. The 
fourth article examines journal peer review and the effects of different 
individual-level biases from a social-epistemological perspective. It is argued 
that the institutional context of peer review can have a significant effect on how 
biases influence the pool of published literature.  
 
Keywords: philosophy of science, objectivity, social epistemology, bias, Helen 
Longino 
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1 INTRODUCTION 

In this dissertation, I investigate the different dimensions of scientific objectivity 
and its preconditions. I am particularly interested in the ways in which the in-
stitutional context of research may cause biases or make the detection of biases 
more difficult. Objectivity is thought to be one of the central ideals for science. 
Thus, ensuring it in an environment where researchers are facing the pressure 
to produce results that are socially and financially utilizable is important. The 
institutional context of science has been changing (e.g., Slaughter and Leslie, 
1999), and the notion of objectivity deserves to be investigated from a perspec-
tive that considers the effects of this development. In this dissertation, I argue 
that securing the objectivity of research is in a significant way dependent on the 
institutional structures and conventions of science. 

Objectivity is a multifaceted concept. It is possible to talk about the objec-
tivity of a person, of a process, of a method, or of a result. Objectivity of a per-
son can refer to, for example, her ability to base her reasoning on facts and logic 
(e.g., Smith, 2004: 153) or her willingness to participate in critical discussions 
(e.g., Longino, 1990: 79). By an objective method we can for instance refer to a 
method being guided by rules that exclude individual judgments (e.g., Sismon-
do, 2004: 115; Stegenga, 2011), or to a critical exchange of opinions (e.g., Longi-
no, 1990: 76). Objective results, in turn, can mean knowledge that is independ-
ent of human thought, a “view from nowhere” - as Thomas Nagel (1986) fa-
mously put it - or results that are produced by using an objective method. Ob-
jectivity can be taken to mean being unbiased, value-free or free from subjectivi-
ty. Objectivity is something else than truth, and even an objective study may 
fail to produce true results for various reasons. For instance, because the availa-
ble methods are not advanced enough to accurately depict the object of interest. 
Thus, even objective results may later be disqualified. 

According to Heather Douglas (2009: 44), philosophers of science have 
tended to focus on issues such as the status of scientific theories and the nature 
of explanation, while devoting less time for investigating the interconnections 
between science and society and the way in which societal values and assump-
tions influence what is eventually taken to be knowledge. Scientific knowledge 
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production has been seen as a process that is and should be isolated from the 
other areas of society. Even though there have been prominent figures in the 
philosophical canon, such as Karl Popper and Robert Merton, who have dis-
cussed the social aspects of research, objectivity has been associated with the 
integrity of individual scientists and the rigorous testing of claims, which is ex-
pected to purify the produced knowledge from improper, i.e., non-epistemic1, 
values. Recently, however, this conception has been questioned by the work of 
several philosophers (e.g., Longino, 1990; 2002; Biddle, 2007; Brown, 2010) who 
have investigated precisely how the outcomes of research are influenced by the 
social context in which science operates. This is the area of research to which I 
wish to contribute with this doctoral study. From this perspective, the objectivi-
ty of science should not be confounded solely with the ability of ideally impar-
tial individuals to restrain their own biases from interfering with reasoning, and 
the social aspects of research should not be seen as a source of mere confusion 
and error. Instead, objectivity should be investigated as being sensitive to com-
munity-level processes.  

The dissertation consists of four papers, in which I investigate the question 
of how to best secure objectivity in a context where science is expected to pro-
duce applicable results. I aim at scrutinizing the conditions for objectivity and 
providing insight that could help to eliminate factors which undermine these 
conditions in current scientific practice. The main outcome of the dissertation is 
that when the objectivity of science is discussed, it is not sufficient to examine 
merely individual scientists and their attitudes and actions. Neither is it suffi-
cient to reduce objectivity to procedures that aim at excluding judgments or 
values from the process, as this is both impossible and may result in epistemi-
cally or ethically unwanted outcomes. Instead, when the practical goal-
orientedness of scientific inquiry is taken into account and the non-epistemic 
nature of some of those goals is acknowledged, we can start developing a new 
understanding of what objectivity, as a necessary condition for producing 
trustworthy applicable knowledge, could be. In addition, comprehending how 
factors such as publication practices, different funding structures of academic 
fields, or widespread ways of measuring academic merit may create mecha-
nisms that are detrimental, can all help us to reconsider how the institutional 
context could be rearranged to improve the chances that research could achieve 
its epistemic and practical goals.   

I do not intend to offer an analysis that would apply to all disciplines. As 
fields of science are methodologically diverse and aim at different goals, search-
ing for the general conditions that would secure the objectivity of research in all 
disciplines is not realistic. Researchers, for example, in mathematics, theoretical 
physics, social sciences, or pharmacological biomedical research each have dis-
parate ways of being involved in the examination of the world around us and, 
thus, face distinct epistemic challenges. In order to keep the analysis within cer-
tain reasonable limits, I focus on such fields of study that aim at applicable, so-

                                                 
1  By non-epistemic values I here refer to social, political and ethical values. Epistemic 

values, in turn, refer to simplicity, scope, explanatory power etc. 
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cially relevant outcomes. The epitome of research of this type is biomedical re-
search, the goal of which is to produce results that can be utilized to make prac-
tical decisions that concern the wellbeing of both individuals and populations. 
Examples of other disciplines of this type, yet not discussed in this dissertation, 
are nutrition and climate research. In employing this focus, I do not claim that 
the issues concerning the objectivity and reliability of, for example, mathematics 
or other purely theoretical fields are either entirely different or the same as the 
ones central to more directly applicable branches of science, as establishing this 
would require another study. Furthermore, I do not intend to claim that I have 
covered all factors that could possibly threaten the objectivity of research in 
those fields of study that I have been interested in. Instead, I have aimed at pin-
pointing some central problematic practices and mechanisms that empirical 
research on current scientific inquiry has uncovered. I recognize the possibility 
that the examples from empirical studies could have been chosen differently, 
which in turn might have resulted in theoretical developments of another kind.  

The structure of this introductory chapter is as follows. In section 1.1., I 
begin with discussing the different dimensions of the most central concept of 
the dissertation, ‘objectivity’, first from the historical perspective and then in 
terms of contemporary usage. The aim of this section is to give the reader an 
understanding of the complex ways in which this concept is used, and show 
why the discussions concerning objectivity can be so convoluted. In addition, I 
show why the objectivity of science is an important topic from the non-
academic perspective. In section 1.2., I shall outline the theoretical background 
of this dissertation. In subsection 1.2.1., I begin with questioning a view I call 
‘the individualistic view on objectivity’ and argue that objectivity should be 
examined at the community-level. Next, I move on to discussing the problem of 
value-freedom of science. I end the section describing the theoretical back-
ground of this work by arguing for the importance of taking into account the 
contexts of different stages of the research process. In section 1.3., I give an out-
line of the articles that this dissertation is comprised of. Finally, in section 1.4., I 
conclude by offering an overview of the results of the dissertation, its implica-
tions and some recommendations for future research. 

1.1 The concept of objectivity 

Objectivity is often used as a watchword in discussions concerning science: As 
Heather Douglas stated, this term has a lot of rhetorical force of “I endorse this 
and so should you” (Douglas, 2004: 453). Objectivity is something positive, and 
something we should strive for if we are to deliver knowledge of the world that 
we live in. Because of this rhetorical force, what we understand as being objec-
tive can influence the way science is practiced and how the results of research 
are received. 
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Despite the importance and centrality assigned to the term ‘objective’2, its 
use is not straightforward. It can be used in different contexts: we ponder if a 
person is objective in his reasoning, try to define what the objective methodolo-
gy is, and ask for objective information on certain topics. ‘Objectivity’ can refer 
to criteria, a researcher's way of acquiring data and drawing conclusions from it 
or to independence of some piece of knowledge from human thought. It is usu-
ally thought that the objectivity of a research outcome is a consequence of the 
objectivity of the method that produced that outcome (cf. Longino, 1990: 62–63). 
Not only can the word ‘objective’ be used for describing diverse objects or pro-
cesses, but the criteria for something to be named as objective can also be di-
verse. Objectivity is a complex concept that has been allocated several meanings 
throughout the course of history, and still continues to be used in various ways. 
In what follows, I shall give a brief overview of the history of objectivity and 
after that discuss some of the varied ways in which it is used today. 

1.1.1 On the history of ‘objectivity’ 

Historical analyses of objectivity (e.g., Daston, 1992; Daston & Galison, 1992 & 
2010; Dear, 1992; Porter, 1992) have revealed how the use of this concept has 
changed during the last few hundred years. As Daston (1992) has stated, in the 
context of acquiring knowledge, different virtues have been attached to the con-
cept and, thus, the methods that have been taken to secure objectivity have been 
distinct at different periods of time. For instance, in the late medieval scholastic 
terminology that Descartes inherited, the term ‘objective’ was nearly the oppo-
site of what it means today: objective being (esse objective) was ascribed to 
those things that are objects of the mind as opposed to real being (esse reale) 
(Alanen, 2003: 122–126; Reuter, 2014: 282).  

According to Daston (1992: 598), the way we nowadays use the word ‘ob-
jectivity’ combines metaphysical, moral, and methodological meanings, which 
all have a history of their own. In her article, she focuses on the history of so 
called aperspectival objectivity: objectivity that denotes the elimination of indi-
vidual or group idiosyncrasies for gaining universal knowledge (Daston, 1992: 
599). For example, in the context of peer review practices, striving for objectivity 
in this sense would mean trying to find ways of curtailing the different evalua-
tion styles of different nationalities, genders, more or less experienced review-
ers and so on. The idea of aperspectival objectivity is to decontextualize the 
evaluator. Daston’s main claim is that this ideal originates from moral and aes-
thetic philosophy of the 18th century, and became part of the ethos of science 
only after the scientific community grew and it became impossible to personally 
know the people on whose work one had to rely (Daston, 1992: 600). 

As disinterestedness, detachment, and impartiality are often seen as vir-
tues in scientific research, in the 18th century they were considered to be char-
acteristics that someone evaluating art or the suffering of a fellow human being 
should possess (Daston, 1992: 603–604). In the next century the same qualities 
                                                 
2  Objectivity is here discussed in the context of producing scientific knowledge.  
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became important in the scientific context. Daston sees this as a part of the en-
deavor to build a community that could acquire true knowledge. Overcoming 
idiosyncrasies was a precondition for efficient communication in a community 
that had just started to grow and involve more people with different back-
grounds. When articles were circulated among colleagues working in different 
countries, it became essential to find ways of making sure that discussants were 
talking about the same thing. Part of this development was the standardization 
of units and categories, as well as the calibration of instruments. (Daston, 1992: 
608.) Striving for aperspectival objectivity, i.e., the disposing of national and 
other characteristics, became a means of building trust between scholars work-
ing in different parts of the world: “Subjectivity became synonymous with the 
individual and solitude; objectivity, with the collective and conviviality” (Das-
ton, 1992: 609). 

Aperspectival objectivity became an ideal in the context where researchers 
no longer were able to cooperate only with those colleagues they knew person-
ally. Appearance of subjectivity would have given distant colleagues difficulties 
in evaluating the value of work. According to Daston (1992: 610), this ideal of 
interchangeable observer would not have been appealing in the research com-
munities in the 18th century, as at the time the personal qualities and qualifica-
tions of a scientist were taken to be relevant for evaluating their work. In this 
context, trying to efface these subjective features from scientific work would not 
have helped effective communication between the members of the community.  

A noteworthy issue that emerges from Daston’s study is that the pursuit 
for aperspectival objectivity was not without its costs. In the scientific commu-
nity of the 18th century, the skill to perform complicated experiments was a 
respected virtue. When the interchangeability of observer became the ideal, 
evaluating the detailed skills of peers lost its importance. (Daston, 1992: 610–
612.) Performing the agreed steps of the process was more important than 
showing expertise or originality in investigating the phenomena of interest. 

In the same vein, the development of mechanical objectivity, the ideal of 
letting nature speak for itself without interfering human judgment (Daston & 
Galison, 1992: 81; 2010: 120), can be taken to demonstrate the pursuit of one ep-
istemic virtue at the expense of another. Daston and Galison (1992; 2010) study 
the emergence of this ideal in scientific image-making in the late nineteenth and 
early twentieth century. During this period, the appreciation that was previous-
ly expressed to artists who skillfully employed their expertise to portray nature 
started to vanish. It was replaced by the quest for image-making free from hu-
man interference by developing instruments that could register the features of 
the objects of interests. Through using mechanical procedures and protocols, 
nature could be pictured objectively, in other words, without human interven-
tion.  (Daston & Galison, 2010: 119–120.) Self-surveillance was part of the ideal 
of mechanical objectivity. According to Daston & Galison (2010: 174), scientists 
began to control their own judgments and the influence of their individual pro-
clivities on results: 
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“Self-restraint not only dictated the order of epistemic virtues but also governed the 
hierarchy of epistemic vices. Active, interventionist, speculative insertions were the 
worst.” (Daston & Galison, 2010: 175.) 

Thus, this ideal was in conflict with the aim of trying to be “true to the nature”, 
i.e., trying to portray even the most minor characteristics of the individual 
case as accurately as possible - which had been the goal of earlier atlas makers 
(Daston & Galison, 1992: 87). According to Daston and Gallison (2010: 179), 
scientists at the time were aware of the cost that came along with the new ide-
al: Photographs produced in a way that was in line with the mechanical ideal 
did not depict the spatial depth, or the color, of the object that was portrayed 
as well as earlier methods, such as drawings of expert artists. This hampered 
their diagnostic utility in education, as the student trying to study how to dis-
tinguish, for example, different bacteria, did not learn all the details of the ob-
jects of interest.   

Another manifestation of mechanical ideal can be found in Theodore Por-
ter’s discussion on the aim at describing reality in numerical form. According to 
Porter, the use of rigid guidelines and presenting the results in numbers is a 
way of building trust by giving an impression of the absence of judgments. Es-
pecially in fields that are under constant evaluation and suspicion, such as ac-
counting, it is essential to maintain the appearance of impartiality, and “[---] 
reaching agreement by following rules provided their most powerful defence [--
-]” (Porter, 1992: 639). Unlike appealing to expert judgment, reference to com-
munal rules was seen as a way of highlighting the integrity of the members of 
the trade. As Porter (1992: 640) points out, the strength of referring to rigid 
quantitative rules is that it gives the process the impression of publicity. If the 
rules, by which the outcome has been achieved, are the same for all and possi-
ble to explicate, the possible trust issues with regard the person conducting the 
process diminish. It is enough that the rules can be trusted.   

As Porter (1992: 645) states, “Quantification is a powerful agency of stand-
ardization because it imposes some order on hazy thinking, but this depends on 
the licence it provides to leave out much of what is difficult of obscure”. This 
tradeoff between epistemic virtues resembles a much more recent debate on 
how knowledge should be acquired. In medical research, the evidence-based 
medicine movement has advocated the use of mechanical procedures and pro-
tocols for producing knowledge on the efficacy of different treatments (e.g., 
Howick, 2011). Traditionally the expert opinion of accomplished doctors was 
considered to be invaluable in making decisions concerning the treatment of 
individual patients. The ideal of evidence-based medicine, in turn, takes as its 
starting point the fallibility of individuals and aims at eradicating it by basing 
the knowledge production on the foundation of strict rules for conducting stud-
ies. Some critics have criticized this movement for losing sight of the relevant 
individual differences of patients and their situations (e.g., Kenny, 1997). Ac-
cording to them, by trying to de-contextualize medical knowledge something 
substantial is lost.    
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As these historical analyses demonstrate, objectivity in its different forms 
has been a means for enabling communal actions. Adopting standard tech-
niques, modes of communication, and instruments made it possible to achieve 
consensus on complicated topics (Porter, 1992: 646). Scientific communities 
worked together towards establishing guidelines and rules that enabled effi-
cient communication. Striving for objectivity has been a way for securing trust 
between individuals and communities.  

It also becomes clear from this short historical excursion that the different 
ways of using the term ‘objective’ have been related to the different aims of 
practices. Answers to the question: What factors have been found to be the most 
damaging with respect to the goals of the given activity? have given discussants 
reasons for appealing to different ideals of objectivity. One of the main goals of 
this dissertation is to show that we also need to ponder on the reasons for con-
ducting research, its aims, and the values involved, as we make decisions on 
which ideal of objectivity to follow and what methods to choose to achieve this 
ideal. For example, as I argue in article III, the so called procedural ideal of ob-
jectivity - which I shall discuss later in the next subsection - is not a recom-
mendable ideal for medical research, as it does not capture some of the practices 
that have turned out to be harmful to this discipline. Following the procedural 
ideal turns one’s focus to evaluating actions of individuals conducting the stud-
ies by following a certain set of rules, while ignoring the possibility that the 
rules themselves might systematically bias research, or that there might be con-
textual factors causing research outcomes to be systematically biased. For ex-
ample, with this ideal of objectivity, it is difficult to capture how funding deci-
sions may skew the picture that research paints of reality. 

1.1.2 On the current use of ‘objectivity’ 

In order to highlight the complexity of the current uses of the term ‘objectivity’, 
I introduce an article by Heather Douglas (2004), who distinguishes eight dif-
ferent senses in which the term ‘objective’ has been used while describing the 
results of procedures. She focuses only on those senses of the term that are op-
erationally accessible, which means that we know how to discern whether a 
claim is objective in a given sense. For instance, objectivity in the sense of being 
independent of human thought is left out of the analysis because in practice it 
would be impossible to tell whether there is knowledge that is objective in this 
sense.  

By drawing on philosophical and historical work, Douglas discerns three 
modes of objectivity that describe different processes by which we can acquire 
knowledge of the world surrounding us. In each of these modes, there are mul-
tiple senses of objectivity that come in degrees. This means that objectivity is 
not an all or nothing quality: for instance, an individual can me more or less 
objective in the sense of letting her non-epistemic values interfere in her reason-
ing.  

Douglas’s first mode of objectivity, Objectivity1, can be used for describ-
ing the results of processes in which humans interact with the world, for exam-
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ple, via experiments. In this mode, there are two different senses of objectivity. 
Manipulable objectivity1, can be used to refer to results that are reliable and ro-
bust enough to be used in additional experimental contexts. For example, if a 
theory or a concept can be used as a tool for examining some new phenomena, 
it can be called objective. The second sense in Objectivity1, Convergent objectivity1, 
refers to results that can be achieved by using multiple independent methods. 
When different types of evidence point to the same direction, we should be able 
to trust the result. (Douglas, 2004: 456–458.) Both senses of Objectivity1 are 
achievable by an individual researcher conducting experiments by him or her-
self. 

Objectivity2 focuses on individuals’ thought processes and their outcomes. 
What do we mean when we say that someone has conducted an objective anal-
ysis? What does it mean to give an objective answer to a question? Under this 
mode Douglas finds three different senses, which, she states, are often conflated. 
The first sense, Detached objectivity2, forbids using values in the place of evi-
dence. Objectivity in this sense is relatively simple: one’s wishes should not de-
termine what is taken to be true while describing reality. This sense should not 
be confused with Value-free objectivity2, which would demand keeping all values 
apart from reasoning processes. (Douglas, 2004: 458–460.) Douglas, among oth-
er philosophers (e.g., Longino, 1990 & 2002; Intemann & de Melo-Martin, 2010; 
Wilholt, 2013) has argued that this ideal of objectivity should be abandoned3. 
Values can have a justified role to play in reasoning and, thus, this sense of ob-
jectivity should not be pursued. Likewise, I have opposed this view in the arti-
cles that comprise this dissertation; this ideal of objectivity is both unattainable 
and unable to capture what the role of science in today’s society is. 

The third sense of Objectivity2, Value-neutral, is also sometimes confused 
with value-freedom. This sense requires one to be balanced with respect to a set 
of values and to consider what consequences an outcome would have with re-
spect to different positions. For example, an overview of literature is objective 
in this sense if it presents the relevant literature in a reflectively balanced way. 
(Douglas, 2004: 460.) 

The third mode, Objectivity3, is used when evaluating social processes for 
knowledge production. Being objective in the sense of Procedural objectivity3 

means that a procedure produces the same results regardless of who is per-
forming it. For example, multiple-choice tests can be objective in this sense: the 
result of a test should be the same independently of who is doing the grading 
(Douglas, 2004: 461–462). As Douglas notes, understanding objectivity in this 
sense is not unproblematic. Particularly, it should not be taken to entail freedom 
from values: in the case of multiple-choice test, values can be reflected in how 
the questions and possible answers are chosen (e.g., Schiebinger, 1999: 175 on 
criticism of SAT-tests). In article III of this dissertation, I discuss how the proce-
dural ideal has influenced discussions concerning the evidential status of meta-
analyses. There I show how this ideal does not capture some of the important 

                                                 
3  I will later discuss in section 1.2.2. the value-free ideal and its criticism. 
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features of the medical research and should, thus, not be used as the only crite-
rion for evaluating the production of medical knowledge. 

The second sense of objectivity3, Concordant objectivity3, takes the criterion 
of objectivity to be that a group of individuals agree on a result. In other words, 
the objectivity of a statement could be determined by interviewing individuals 
and checking whether their views on the issue are in unison. In article IV, I dis-
cuss the problems that are related to this ideal in assessing the objectivity of 
peer review processes. The major issue is that, according to this sense of objec-
tivity, we could call such a result ‘objective’ in which a group of biased individ-
uals agree. Thus, as Douglas (2004: 463) notes, this sense does not guarantee 
that the group has “gotten at something real”.  

The last sense of Objective3, Interactive objectivity3, in turn, requires that a 
result is reached through a process that involves discussions between the mem-
bers of the group. It is not enough that individuals agree but they have to have 
critically debated the issue among themselves. (Douglas, 2004: 462–464). This 
latter sense of objectivity3 is what Helen Longino (1990; 2002), among several 
other social epistemologists, has advocated. But this sense of objectivity faces 
problems, as well. It leaves open the questions of how the community should be 
structured, what rules of discussion should be followed, and in what kind of 
institutional context the discussion should take place. This last question is what 
this dissertation focuses on examining. 

The crux of introducing different senses of ‘objective’ is to explicate that 
the various senses of objectivity are not reducible to one another. Consequently, 
“[t]he bases for epistemic endorsement and trust are varied” (Douglas, 2004: 
455). I have referred to Douglas in three of the articles of this dissertation, as her 
analysis conveniently shows how different ideals of objectivity justify utilizing 
different methods and bring out different outcomes. Thus, it offers a great tool 
for analyzing both philosophical and methodological discussions on how to 
best acquire knowledge. Her inquiry on the irreducible complexity of the term 
helps to explicate why discussions on how to best prevent the effect of biases in 
knowledge production often seem insolvable: if the discussants do not agree on 
which ideal to follow or do not even recognize that they are referring to differ-
ent senses of objectivity, it is difficult to find a satisfying solution to the debate. 
Differences in ways of understanding what this concept denotes and what prac-
tices should be labelled as objective, often underlie debates about which prac-
tices should be promoted in research. Likewise, debates concerning objectivity 
are often at least partly based on misconceptions about the objectivity of what - 
results, procedures, people - is actually being discussed. 

Talking about the concept objectivity would be incomplete without men-
tioning its antonyms: what is non-objectivity? Subjective is often indicated as 
the antonym of objectivity. The notion of subjectivity is of course complex as 
well: It can refer to something that is only available for an individual to experi-
ence and impossible to share, like a feeling. Used in this sense, subjectivity does 
not have derogatory connotations. This is often not the case when subjectivity 
of a method or an outcome is hinted at in a scientific context, in which subjec-
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tive tends to refer to something that is idiosyncratic. (Douglas, 2004: 469.) Objec-
tivity has often been depicted as wiping out subjectivity from the process (e.g., 
Stegenga, 2011: 498). However, as with its opposite, the meaning of subjectivity 
seems to be at least partly context-dependent and historical (Daston & Galison, 
2010: 5).  

Instead of being subjective, we can also talk about a non-objective result 
being biased. This is the approach I have taken in this dissertation. Unlike sub-
jectivity, the notion of bias captures the idea that research can fail to be objective 
because of systematic factors that skew the outcome of studies. Bias can refer to 
both systematic errors (such as in the case of measuring instruments) or prefer-
ence biases, which “occur[---] when a research result unduly reflects the re-
searchers’ preference for it over other possible results” (Wilholt, 2009: 92). Pref-
erence biases can be caused by either blatant promotion of some extraneous 
causes or they can be the result of implicit preference for or against some views 
or goals. Thus, the concept of bias captures the idea that non-objectivity can be 
caused by structural or systematic factors, not only by the involvement of indi-
viduals’ idiosyncrasies.  In the same way that calling something objective can 
raise disagreements, it is possible to disagree on whether a result, person or a 
method should be called non-objective.  

The quest for objectivity in science has raised concerns; these can be 
roughly divided into two categories. First of all, some authors state that objec-
tivity is an unachievable goal and that the knowledge we produce is bound to 
be inherently subjective and value-laden. Secondly, others have claimed that 
the whole ideal is detrimental. For instance, some feminists have stated that it is 
attached to masculine ideals (cf. Harding, 1986; Barwell, 2002), with Catherine 
MacKinnon (1987: 50) stating “[o]bjectivity is the epistemological stance of 
which objectification is the social process, of which male dominance is the poli-
tics, the acted out social practice”. Pursuit for objectivity, according to MacKin-
non, is a pursuit for a “non-situated distanced standpoint”.  

These criticisms, however, can be taken as criticism of a certain narrow 
understanding of what the objectivity of science is: “Whether understood as a 
view from nowhere or as algorithmic rule-following, whether praised as a soul 
of scientific integrity or blamed as soulless detachment from all that is human, 
objectivity is assumed to be abstract, timeless, and monolithic”, write Daston 
and Galison (2010: 51) when they criticize those who take part in debates over 
objectivity for not leaving the conceptual level and not taking notice of how the 
concept is used in practice. In this dissertation, I take objectivity to be contextual 
in the same way as Daston and Galison do. I have taken the stance that objectiv-
ity needs to be evaluated as something that is important for achieving usable 
knowledge. And also, what the specific criteria for usable knowledge in a given 
context, also provide guidelines on how we should understand objectivity in 
that context. 

One could ask if it even makes sense to use the term objectivity because of 
its variating meanings and interpretations. During the process of writing the 
articles for this doctoral dissertation, I did at times play with the idea of dis-
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carding the concept and talking instead about the reliability or trustworthiness 
of research. However, I decided to retain this concept. As Douglas states (2004: 
453), objectivity is a central concept in philosophy of science and also in discus-
sions concerning science among members of the general public. Because of this, 
shying away from using the concept seemed like an action based on idiosyn-
cratic timidity rather than academic prudence. Also, the complexity of the con-
cept made it possible to investigate how different authors understood it and 
whether these understandings had influenced their own analyses. For example, 
in article III I argue that because of his commitment to the procedural under-
standing of objectivity, Stegenga (2011) does not succeed in analyzing the way 
in which the results of meta-analyses can be biased by the way medical research 
is organized. In a similar way, using the ideal of concordant objectivity for 
evaluating peer review practices overlooks how agreement between reviewers 
does not yet suffice to insure the high quality of published literature, as I show 
in article IV. 

In the articles that comprise this dissertation, I have not given a conclusive 
definition for objectivity. I have taken the stance that the search for an objective 
method is a quest for a method that would best ensure the epistemic trustwor-
thiness of results, as in the sense as Wilholt (2013) uses the term: Trustworthy 
results are the best ones we can acquire in the given situation, using the means 
that are available. The trustworthiness of results in this sense, in turn, is partly 
dependent on how the goals of the inquiry are comprehended. In this way, ob-
jectivity is attached to the practical needs that the inquiry is expected to satisfy 
and thus context-dependent. In this sense, objectivity is not monolithic: differ-
ent methods can be taken to be objective depending on which kind of 
knowledge they are expected to produce, and what the context in which the 
process takes place is. As we have no way of resolving how the world could be 
viewed independently of the limitations that human cognition and preferences 
pose, this is the best we can hope for.    

1.1.3 On objectivity and the public’s trust in science 

The objectivity - or apparent objectivity - of research is taken to be an essential 
condition for maintaining the public’s trust in science, and consequently dis-
cussing the conditions for achieving objectivity is significant also from the non-
academic perspective. Discussing the question of how to secure the objectivity 
of research is crucial in the current context in which science is expected to pro-
duce applicable results. The public’s trust in science is largely based on the as-
sumption that the knowledge that is produced is not tarnished by extraneous 
interests. As science - particularly academic science - is dependent on public 
funds and resources, maintaining the public’s support is vitally important. In 
addition, many researchers believe that the results of their work could help 
members of the public lead better lives, whether it be due to increased health or 
improved chances of controlling their environment, which means that they 
wish their work to be taken seriously. An example of this scientific desire for 
public respect, and the possible break down of the required civic trust, is 
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demonstrated by the case of the recent outbreaks of vaccine preventable diseas-
es, which have been associated with the rise of an anti-vaccine movement re-
sulting from diminished trust in relevant medical research (e.g., Poland & Ja-
cobson, 2011).  

What is typical of medicine and many other research fields with applica-
ble results is that they raise intense emotions among non-scientists. There are at 
least two reasons for this: 1) the research outcomes from these disciplines are 
used by doctors and policy makers when decisions affecting people’s daily lives 
are made, and 2) claims of improper conduct and questionable research ethics 
have been reported by media, both of which greatly increase the focus of public 
attention and interest in these areas of research. Examples of recent scandals in 
biomedical research include the apparent concealing of the possible connection 
between the use of selective serotonin reuptake inhibitors and suicidal tenden-
cies (e.g., Healy, 2012) and the link between the painkiller Vioxx and cardiovas-
cular events (e.g., Biddle, 2007). In climate research, so-called climate skeptics 
accused scientists of fabricating data for political reasons just before the Copen-
hagen summit on climate change in 2009 (e.g., Climate scientists accused of 
'manipulating global warming data', 2009). As the story reached the headlines, 
the reliability of climate research became increasingly under a threat, and public 
confidence was eroded. The reactions to these events show that one of the most 
crucial challenges for the contemporary scientific community is securing the 
public’s trust in research. As one of the conditions for maintaining the trust in 
science is that research is conducted in a way that is thought to be objective, 
searching for the means that best support objectivity is one of the central tasks 
for philosophers of science.    

In medical research, many of the scandals have been connected to actual 
or apparent financial interests of the researchers conducting studies or agencies 
which fund the studies. It is appropriate to be noted here in the dissertation in-
troduction that despite the critical tone in which many of the practices typical of 
commercialized research are discussed, the aim this of dissertation is not to de-
nounce commercialization as such, rather, discuss its effects and acknowledge 
that commercialization has been one of the most central institutional changes 
affecting academia and the scientific community in recent decades. The goals of 
scientific research and business are different, which, as my analysis demon-
strates, can lead to conflicts between epistemic or ethical and financial aims. 
How to best identify and counteract these conflicts is one of the central ques-
tions in this dissertation.  

1.2 Theoretical background 

The four articles that compose this dissertation engage in discussions concern-
ing science, values, and the role of science in society. This area of philosophy 
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has become more popular since the so-called Science Wars4 took place in the 
1990s (Douglas, 2009: 45, see Brown, 2001 for an assessment of science wars). In 
these discussions, the previously dominant assumption that by the proper use 
of scientific methods non-epistemic ( i.e., political, ethical, and social) values can 
be prevented from influencing the rejection and acceptance of hypotheses has 
been questioned (Biddle, 2013).   

In this section, I outline the theoretical background of this work. I begin by 
discussing the criticism of individualistic views on the objectivity of science. 
After this, I move on to examining the question of value-free ideal in science, 
and finally I end the section by investigating the role of extra-scientific factors in 
moulding the conditions for objectivity. I intend to show that when we examine 
socially relevant research, it is necessary to asses it as an activity that is prac-
ticed by communities that work towards reaching certain epistemic and practi-
cal goals and that these communities are not fully self-sufficient in regulating 
their actions. 

1.2.1 Against an individualistic view on objectivity 

According to a traditional conception, which I have called ‘the individualistic 
view on objectivity’, the objectivity of scientific research can be secured if indi-
viduals keep their undue preferences in check and base their reasoning on rele-
vant facts and logic. Tara Smith (2004) crystallizes this view in the following 
way: “Objectivity is a method for human beings [---] to employ to discipline our 
thinking to help us gain an accurate understanding of the world” (Smith, 2004: 
153). In other words, according to this view, objectivity is a quality that is at-
tached to individuals and the objectivity of research either flourishes or fails 
depending on how individual scientists behave. In this dissertation, I argue that 
this understanding fails to capture how socially relevant research is and can be 
conducted. 

Focusing on individuals alone is insufficient for two reasons. First of all, 
studies on implicit biases show that people do not recognize whether their own 
reasoning has been biased (Pronin, Gilovitch & Ross, 2004; Uhlmann & Cohen, 
2007). Thus, it is not realistic to assume that humans are capable of acting in a 
way demanded by the individualistic view. Second, in addition to this practical 
difficulty of achieving the ideal demanded by the individualistic view, there are 
more theoretical reasons for approaching the objectivity of science as a commu-
nity-level virtue.  

Miriam Solomon’s (2001) social empiricism is an example of recent criti-
cism of individualistic conceptions of scientific knowledge production. By 
drawing on studies in cognitive science and investigating historical case studies, 
Solomon states that when evaluating research, instead of asking whether indi-
vidual scientists reason rationally, we should ask whether the context in which 
                                                 
4  In addition to philosophers, sociologists, historians and scientists were active in this 

debate. In this dissertation, I focus on the philosophical discussions concerning objec-
tivity. Consequently, questions that have been central in science and technology 
studies are omitted. 
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they conduct research is such that the combined outcome of individual efforts 
in science are successful, i.e., getting closer to the truth and empirical success - 
were it observational, predictive, retrodictive, experimental, explanatory, or 
technical.  (Solomon, 2001: ch. 2).  According to Solomon, evaluating individu-
als’ rationality is not necessary because sometimes even non-rational actions of 
individuals can be beneficial to the goals of research. Even those reasons for 
choosing between theories that are usually considered biased, such as ideology 
or the search for fame, can under the right conditions be beneficial to science. 
This is because they can motivate researchers to distribute their efforts in ways 
that eventually lead to empirical success. Solomon continues, individual scien-
tists should strive for developing theories with empirical success (Solomon 2001, 
150), but there is no better or worse reason for them to choose between empiri-
cally successful theories, for it is the duty of those who make science policy and 
funding decisions to make sure that all empirically successful theories get the 
attention they deserve (Solomon, 2001: 117–118). 

Even though Solomon successfully identifies the importance of evaluating 
science as a communal enterprise, her view does not capture some central fea-
tures of research. The only requirement Solomon directs at individuals is to aim 
at developing empirically successful theories, and because of this, her account is 
not sensitive to the actual practices of science that involve the give and take of 
criticism: According to her theory, if researchers are working with empirically 
successful theories, they are not responsible for answering further questions 
concerning their theory choice. This seems to conflict with what is generally 
expected from scientists. As Rolin and Wray (2008: 76) note, a community in 
which individuals were not willing to engage in discussions concerning their 
reasons for choosing a given theory would be in the danger of becoming “frag-
mented and stagnated”. In this dissertation, I defend a stance in which the criti-
cal discussions between scientists, including the asking for and presenting of 
evidence for adopted views, are necessary for objectivity. The importance of 
this kind of interaction between individuals and communities is highlighted in 
Helen Longino’s critical contextual empiricism.  

Longino (1990; 2002) has forcefully argued against individualistic views 
on knowledge production. According to Longino (1990: 63), if we are to find an 
objective method that “provides means of assessing hypotheses and theories in 
an unbiased manner”, we cannot demand that individual researchers should 
gather data and reason without biases. Instead, she claims that the objectivity of 
science is achievable because research is a social enterprise (Longino, 1990: 67). 
According to Longino, an appropriate social process is necessary for achieving 
objectivity since individuals alone cannot ensure that their reasoning is sound.  
Her account is based on the fact that data do not fully dictate which hypothesis 
should be accepted and, likewise, hypotheses alone do not specify which data 
would confirm them (Longino ,2002: 126). Because of this underdetermination, 
different background assumptions can enable inferences from certain data to 
different hypotheses. These assumptions may concern, for example, the rele-
vance of certain types of evidence or research questions, or they may be princi-
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ples, such as simplicity (Longino, 2002: 126). In addition, background assump-
tions are often context-dependent and unrecognized by those who hold them. 
Different notions of the goals of science and the characteristics of ”good re-
search” bring forth different ideas concerning what kind of evidence is suffi-
cient to justify the acceptance of a hypothesis.  

Sometimes assumptions working as premises in reasoning may involve 
social or political, i.e., contextual, values. Unlike those who support the current 
ideal of value-free science5 (e.g., Kitcher, 2001), Longino does not denounce the 
involvement of contextual values in the scientific reasoning: according to her, 
science is value-laden but can still be objective because the effects of values and 
preferences can be managed. This is feasible because knowledge production is a 
social process where the outcome is the product of critical interaction within a 
community. Science is an ongoing process of evaluation and re-evaluation of 
data and background assumptions that influence research. Since some of the 
assumptions involved in reasoning cannot be justified by empirical means alone, 
metaphysical and normative considerations are an indispensable part of scien-
tific discussions. (Longino, 1990: 75.) In other words, unlike for Solomon, for 
Longino it is essential that researchers engage in discussions concerning their 
reasons, including non-epistemic reasons, for choosing between empirically 
successful theories. Central to Longino’s theory is that in addition to the tradi-
tionally required elements of knowledge production, namely that decisions on 
whether to reject or accept a hypothesis need to be based on sound data, a fur-
ther social mechanism is needed to make sure that the background assumptions 
justifying inferences from data to hypotheses are acceptable (Longino, 1990: 75). 
Thus, achieving objectivity is a community-level task. 

According to Longino, the objectivity of research cannot be obtained in a 
context where the social mechanism of criticism is prevented from functioning. 
Two of the necessary conditions for objectivity are the publicity of research and 
the availability of different perspectives. Withholding data or results is harmful 
to science because it makes it more difficult to evaluate the factors that have 
contributed to the acceptance of views. Widely shared assumptions may be in-
visible until they are questioned by someone not holding them, and thus, ac-
cording to critical contextual empiricism, pluralism of background assumptions 
and perspectives is epistemically beneficial. (Longino, 1990: 80; Longino, 2002: 
131.) 

This dissertation, particularly the first two articles (The Commercialization of 
Research and the Quest for the Objectivity of Science, and Longino’s Theory of Objec-
tivity and Commercialized Research), draws on Longino’s work. Based on her view 
on the social nature of knowledge production, I have aimed at further explicat-
ing the conditions that are needed for enabling the detection of different biases 
that may skew the picture that studies paint of their objects of interests. I have 
also been interested in examining the implications of the criteria that, according 
to Longino, need to be fulfilled by communities that strive to produce objective 
science. 
                                                 
5  This ideal is discussed in the next subsection. 
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Even though Longino convincingly shows that the objectivity of research 
needs to be seen as a social enterprise, her theory on the conditions for securing 
objectivity is very general, and abstract, i.e., meant to be applicable for all fields 
of research (see also Biddle, 2007: 23–24). It is not clear what is meant, for in-
stance, by stating that a community should “cultivate all relevant perspectives” 
or that economic power should not determine what views are taken seriously 
(Longino, 2002: 131)6. Addressing former point is made more challenging by the 
fact that the boundaries of scientific communities are not clear and it is not ob-
vious who should be counted as members of scientific communities, and thus, 
whose criticism should be taken to be relevant7. The latter point is particularly 
pressing in the current context in which cooperation between academia and 
industry is becoming more common and the importance of private research 
funding is growing. In addition, her account does not fully take into account the 
way in which commercialization is changing academic publishing, for instance, 
asking what is the role of private peer review companies in providing venues 
for criticism (Fernández Pinto, 2014)? 

Consequently, contrary what Longino aims at, it may be difficult to see 
how scientists or science policy makers could use her theory as a guide for or-
ganizing research. This dissertation aims at filling some of the gaps that are left 
open by Longino. I have approached the problem of securing objectivity from 
the perspective of a naturalistic, empirically informed, philosophy of science: I 
have analyzed scientific practices as they exist, examined how different institu-
tional factors influence knowledge production, investigated how science could 
best succeed in fulfilling its goals, and aimed at delivering normative insights 
based on empirical material - instead of being interested in what science could 
achieve under certain ideal conditions. Analyzing empirical studies on science 
(e.g., Healy & Whitaker, 2003; Sismondo, 2008; Pigott et al., 2010), makes is pos-
sible to investigate the harmful effects of the cooperation between academia and 
private industries without denouncing all commercial science as biased. Based 
on this material, it can be argued that commercial interests are linked to practic-
es and mechanisms that can limit either the publicity or the diversity of points 
of view. For instance, the examples I discuss in the articles show how the fund-
ing structure of an academic field can steer research in a way that leaves some 
essential areas understudied and, thus, disturb debates in the field in question. 
Likewise, the material I have studied shows how commercial interests may en-
courage actors to leave some results unpublished. The resulting publication bias 
makes the criticism of published results more difficult and gives a distorted pic-
ture of the object of study. Thus, I have identified mechanisms that pose threats 
to objectivity in Longino’s sense. In this way, this dissertation fleshes out 
Longino’s ideas about the conditions for sound knowledge production and as-
sesses which factors need to be accounted for if her theory is to be applied to 
current scientific practices. 

                                                 
6  See also Borgerson (2011). 
7  I wish to thank Heather Douglas for advising me to stress this point.  



27 
 

Different understandings of objectivity steer our attention to evaluating 
different parts of phenomena. Basing an account of objectivity on some unat-
tainable ideal of human cognition is not acceptable. Paying attention to the role 
that science plays in today’s society shows that the individualistic view on ob-
jectivity does not manage to capture some of the relevant aspects of knowledge 
production because it tells us to focus on the actions of individuals only and 
thus neglects the possibility of systematic biases. Assessing objectivity at the 
community-level is particularly important when examining research that is 
used for informing practical decision making and public policy. When scientific 
evidence is needed for this cause, evidence from numerous individual studies is 
often amalgamated and the guidelines are developed on the basis of the com-
bined results. Because of this, it is necessary to consider the possibility that 
there might be biasing factors that systematically skew the results of research in 
a way that cannot be corrected by the means of testing hypotheses only. Later, 
in the subsection 1.2.3., I discuss the funding structure of research as a potential 
mechanism that steers research towards producing certain types of results. Fo-
cusing on the way in which researchers conduct individual studies neglects this 
source of bias.    

1.2.2 Against the value-free ideal 

As mentioned, philosophers of the Anglo-American tradition8 have recently 
started to direct more attention to the involvement of non-epistemic values in 
knowledge production. The current ideal concerning values in science does not 
hold that science is completely free of values, but demands that the internal 
stages of science, i.e., evaluation of hypotheses, should be free of non-epistemic 
values9. By contrast, setting the research agenda, avoiding methods involving 
human or animal subjects and deciding how to use research results, can be mo-
tivated by social and ethical values. Despite the young age of this ideal, its im-
pact in philosophy of science has been profound.  

Philip Kitcher’s Science, Truth and Democracy (2001) is an example of a pro-
ject that operates according to this ideal10. He has taken up the task of describ-
ing the role that science should have in today’s society and calls it “well-
ordered science”. The particular focus of this work is on examining how the 
research agenda should be set: Which are the questions that scientists should 
ask? According to him, we need a democratic, public control of what questions 

                                                 
8  It has to be acknowledged that the interplay between social factors and science has 

been recognized for decades outside Anglo-American philosophy of science by au-
thors such as Foucault (e.g., 1970; 1972), Habermas (1971) and several feminist and 
postcolonial scholars (e.g., Harding, 1998; Keller, 1985). I thank Hans Radder for 
pointing this out to me. 

9  See chapter 3 of Douglas’s book (2009) for an introduction to the history of the value-
free ideal. 

10  In his later book Science in a Democratic Society (2011), Kitcher holds that non-
epistemic values can legitimately influence also the certification of scientific claims, 
i.e., on what kind of outcomes should practical decision-making and discussion be 
based.  
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research should try to answer and how the results of this research should be 
applied in practice.  (Kitcher, 2001: ch. 10, see Biddle, 2007 and Leuschner, 2012 
for criticism of Kitcher.) For instance, the recent situation in biomedical research 
is not acceptable according to the ideal of well-ordered science: it is unlikely 
that in an ideal decision making process, participants would decide that the 
significant majority of research funding should be directed at projects that bene-
fit the affluent populations while leaving the diseases that afflict the poor ma-
jority understudied (Reiss & Kitcher, 2009).   

Kitcher correctly argues for the importance of discussing what goals we 
wish research to serve. However, the view I defend in this dissertation diverges 
from the one Kitcher advocates in his 2001 book in that according to him, non-
epistemic values can and should influence science, but only in setting its agenda 
and the application of the results. The internal stages of research, e.g., testing of 
theories, should still follow the value-free ideal. This view can be criticized for 
not taking sufficiently seriously the possible non-epistemic consequences of re-
search and the moral responsibilities that scientists have regarding their work.   

A prominent argument against the value-free ideal can be found in 
Heather Douglas’s (2000) work. In Douglas’s account, the fact that pragmatic 
aspects are involved in the acceptance or rejection of hypotheses entails the 
need for value judgments. Not acknowledging that science is not practiced for 
purely epistemic reasons and the possible non-epistemic risks that follow, re-
sults in inadequate accounts of science. Her argument begins with Hempel’s 
(1965) concept of inductive risk, which refers to the possibility that one is mis-
taken in accepting or rejecting a scientific statement. Inductive risks can occur 
throughout the research process: when research methods are chosen, when data 
is gathered, characterized and interpreted. When research has non-epistemic 
consequences, for example, when the aim of research is to develop a drug, re-
searchers need to weigh the potential outcomes of their choices. Douglas 
demonstrates the potential risks by referring to dioxin-studies. For example, the 
choice of the appropriate statistical significance level in toxicological studies 
should involve taking into account what kind of errors are the most tolerable: 
false negatives or false positives. Lowering the standard of statistical signifi-
cance decreases the risk of false negatives and vice versa. In certain borderline 
cases, the decisions on the appropriate standard can have an impact on whether 
a given chemical is taken to be harmful, and thus, whether it is accepted for use 
or not. This, in turn, has both financial and public health consequences. Conse-
quently, when decisions are made on where to set the level of statistical signifi-
cance, researchers should take into consideration these non-epistemic results of 
action. Likewise, at other stages of research, researchers need to take into ac-
count the apparent magnitude of the inductive risk and the possible conse-
quences that might follow. This means that non-epistemic values should play a 
role in the internal stages of science. (Douglas, 2000.) 

This account does not entail relativism or the view that all arguments 
should be taken as equally valuable: values do not dictate which account is true. 
Rather, the account boils down to the claim that the way in which the quality of 
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arguments are evaluated has to be changed. Scientists have the same responsi-
bility for considering the consequences of their actions as other human beings 
have. Thus, it is not laudable for them to avoid weighing the potential risks that 
are involved in research. (Douglas, 2000: 560.)    

The argument against the value-freedom of science has been developed 
further by Torsten Wilholt (2013). While Douglas shows how values should be 
involved in scientific reasoning, Wilholt discusses how we can discern between 
acceptable and unacceptable value choices. He makes a distinction between ep-
istemic reliance and epistemic trust. As mentioned in the subsection 1.1.2., I 
take the quest for objective methods to be the same as the quest for methods 
and practices that would secure the epistemic trustworthiness in Wilholt’s sense. 
Epistemic trust means that in addition to believing that scientists do their best 
in following the communally accepted rules of how to conduct studies, which 
constitutes epistemic reliance (Wilholt, 2013: 235), the members of the public 
and scientists themselves assume that when methodological rules leave space 
for judgments, the decisions that are made during research are “based on the 
presumption of shared ideas about the values of true results and the dangers 
inherent in errors” (Wilholt, 2013: 248). In other words, acceptable value choices 
are choices that are not in conflict with the goals of the community.  

Thus, in order to evaluate whether the choices of individuals are warrant-
ed, science has to be understood as a collective enterprise with certain shared 
goals and values. First of all, communally agreed methodological standards 
facilitate epistemic reliance by offering some constancy to research activities. 
Secondly, individuals are expected to conduct their activities in a way that sup-
ports the goals of the community, and their judgments and choices should be 
critically evaluated by the community.   

For instance, in the case of conducting meta-analyses, epistemic reliance 
consists in the assumption that researchers are aware of the communally ac-
cepted guidelines and conventions for conducting analyses (for instance, The 
Handbook of Cochrane Collaborations) and do their best in obeying them. 
However, because methodological conventions do not fully determine how re-
search should be carried out, the need for epistemic trust emerges. When re-
searchers need to apply the rules, they can be expected to make judgments and 
decisions that do not conflict with the goals of inquiry. In the case of medical 
research, if we accept that improving the health outcomes of different popula-
tions is a goal of research, from the perspective of epistemic trustworthiness it is 
necessary to take into account how the judgments (e.g., methodological choices) 
made in the course of research support this goal. For instance, it is possible to 
criticize the use of methods that make the detection of severe side effects more 
difficult. In this way, this approach can capture the fact that researchers have to 
make various judgments in the course of the research process, and that some-
times non-epistemic interests play a part in decision making. Still, it offers us 
tools to analyze why some ways of proceeding with research seem reprehensi-
ble. 
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In this dissertation, I use both Douglas’s and Wilholt’s ideas as a back-
ground for developing an account on how we should discuss objectivity in the 
context of socially relevant research. Their arguments for the inherent value-
ladenness of research have shown that complete value-freedom is not a lauda-
ble goal, but that this does not have to denote that we should give up objectivity. 
Objectivity just has to be reconceptualized to accommodate non-epistemic val-
ues and their involvement in reasoning as well as the critical evaluation of the 
values involved. This, in turn, requires that the community and the institutional 
context in which it operates are free of mechanisms that might limit the ex-
change of the information concerning these values and principles governing 
research. Examining what these mechanisms might be in the current scientific 
world has been one of the main aims of this dissertation. Next, I shall move on 
to discussing in what way the extra-scientific context of research activities 
should be heeded. 

1.2.3 For the importance of the context of scientific activities 

A traditional distinction in philosophy of science has been between the so-
called contexts of discovery and justification. In the context of discovery, ideas 
and hypotheses are developed, and what happens in this context is, according 
to the traditional understanding, negligible with respect to objectivity because 
the validity of these ideas and hypotheses is tested in the context of discovery. 
(cf., Brown, 2010.) The choice of research questions is generally seen as belong-
ing to the context of discovery, and biases entering the process in this phase are 
thought to be removable later when hypotheses are tested. Ideas for research 
can come from any possible source: based on dreams, questions left open by 
earlier research, or the needs of sponsors of the studies. In a similar way, dis-
cussions concerning the objectivity of science typically focus on scientists and 
their actions. Actors that operate outside research communities are usually con-
sidered irrelevant to achieving objective knowledge. 

One of the aims of this dissertation is to show that the traditional under-
standing is incorrect. The so-called discovery side of science should not be dis-
regarded if we are interested in what factors influence knowledge production. 
The way in which research projects and questions are framed has an important 
effect on the way in which science portrays the world. Because of this, examina-
tions of the conditions for objectivity should not focus solely on the conditions 
for justification procedures (for example, in the case of medical research, on 
how trials are designed and carried out) while disregarding the ways in which 
research can be biased by defects that stem from extra-scientific factors. 

The importance of paying attention to the way in which research ques-
tions are chosen and to the factors influencing those choices becomes clear 
through examining current medical research. Brown (2010: 91; 101) and Muss-
chenga, van der Steen & Ho (2010: 112), among others, have expressed concerns 
over medical research being guided towards producing partial knowledge of 
health issues. Since the field of study is predominantly funded by actors with 
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commercial interests11, it is profitable for researchers who wish to enhance their 
chances of receiving grants to focus on specific research questions. This may 
result in a situation where certain research topics (e.g., illnesses typical of poor 
areas, or non-patentable cures) are neglected, and research may be excessively 
steered towards solving only certain types of problems, i.e., problems with pos-
sible profitable solutions (Brown, 2008: 761).  

By choosing a certain approach to a phenomenon, it is possible to high-
light or understate some of the features of the object of study. A recent study by 
Kearns, Glantz & Schmidt (2015) describes how the sugar industry has had a 
significant effect on the research agenda on dental health: it offered funding for 
research on how to prevent the negative consequences of sugar consumption 
and developed a close relationship with the National Institute of Dental Re-
search (NIDR). As a result, research that was potentially harmful to the industry 
(i.e., research that recommended reducing sugar consumption) was omitted 
from the priorities of NIDR. This demonstrates how the way in which questions 
are framed influences what the eventual pool of results tells us about the world. 
Studies can paint a skewed picture of their object even if they were conducted 
soundly if parts of the phenomena are systematically omitted from the exami-
nations. 

Different policies for controlling the harmful steering effects of extra-
scientific factors have been suggested. For instance, full disclosure of conflicts of 
interest is one common suggestion for dealing with the problems caused by 
commercial interests in medical research. However, disclosure alone may not be 
enough (e.g., de Melo-Martín & Intemann, 2009). Hence, more revolutionary 
solutions have been offered. While discussing pro-industry-bias in medical re-
search, Sismondo & Doucet (2010: 279) make a radical suggestion: either drug 
development should be done by public agencies or generic companies, or “gov-
ernments [---] could force the division of pharmaceutical companies into entities 
that do research and development and entities that produce and distribute 
drugs[---]”. The rationale for this is to make sure that drug research is done 
with a “genuine epistemic interest” (Carrier, 2010), not for marketing purposes 
alone. Brown (2008: 763) also argues for socializing medical research: the solu-
tion is to “eliminate intellectual property rights [and] [m]ake all funding pub-
lic”. A similar, albeit less radical suggestion has been offered by Carrier (2010: 
181) and Lesser et al. (2007: 0046) according to whom, if commercial funding 
fails to cultivate the plurality of viewpoints in some fields of study, public fund-
ing is needed to sustain alternative approaches. The aforementioned authors 
want to correct the epistemic problem of research through political solutions. 

As research activities are dependent on financial resources, the allocation 
of funding has a steering effect on how questions are framed, which, in turn has 
an impact on what kinds of outcomes are produced. Thus, the conditions of ob-
jective research can be influenced by factors that we could call extra-scientific. 
Usually, the duty to guard objectivity of research is taken to be the task of scien-

                                                 
11  In 2012, 58% of biomedical research in the US was funded by private sources (Moses 

et al. ,2015). 
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tists. However, even though researchers in the roles of reviewers and panel 
members participate in decision making concerning how resources are allocated, 
the outcomes are influenced by many actors who would not generally be count-
ed as members of “the scientific community”. Among these groups are, for in-
stance, employees of funding agencies (Mallard, Lamont & Guetzkow, 2009) 
and those who make decisions on national and even international policy 
(Slaughter and Leslie, 1999, see also Solomon, 2001 for a view highlighting the 
importance of science policy makers and Rolin & Wray 2004, for a criticism of 
Solomon). Examining the empirical material (e.g., Slaughter & Leslie, 1999; Sis-
mondo, 2008; Lamont, 2009) on the ways in which financial interests influence 
research activities and how funding decisions are made, offers philosophers of 
science new insights on which factors and actors are relevant when the condi-
tions of knowledge production are discussed. 

The influence that the institutional context can have on scientific practices 
can be seen also in journal peer review. When the functioning of this mecha-
nism is evaluated, one should not simply focus on assessing reviewers and the 
effects of their possible biases, without taking notice of the wider context in 
which publication records play a crucial role in academic career development. 
As I argue in article IV, the publish or perish culture that forces researchers to 
submit papers that are likely to be accepted, can increase the effects of certain 
content-based biases: The success of peer review is not only dependent on the 
integrity of individual reviewers but also on the institutional context in which 
peer review operates. Securing the high quality of published work can be made 
more difficult by institutional practices that at the first sight are irrelevant, such 
as the methods of evaluating scientific merit. 

1.3 Overview of the articles 

In addition to the present introductory chapter, this dissertation consists of four 
articles, which all examine the conditions for objectivity from different perspec-
tives. The first two of these articles (The Commercialization of Research and the 
Quest for the Objectivity of Science, and Longino’s Theory of Objectivity and Commer-
cialized Research) discuss the issue at a more general level and develop a view on 
the conditions for objectivity. This view is then applied in the last two articles 
that have their focus on more particular questions: Article III (Meta-analysis, ide-
als of objectivity, and the reliability of medical knowledge) focuses on meta-analyses 
and the production of medical knowledge and article IV (A Social Epistemological 
Inquiry into Biases in Journal Peer Review) focuses on one of the most central 
mechanisms of science, namely peer review. 

In article I, The Commercialization of Research and the Quest for the Ob-
jectivity of Science (published in Foundations of Science, 2014, DOI 
10.1007/s10699-014-9377-8) I discuss the conditions for objectivity in the context 
of socially relevant, commercialized research. The article has two aims. First of 
all, I argue against a traditional, individualistic conception of objectivity and 
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show that this view does not capture the challenges of current knowledge pro-
duction. Secondly, I show that certain features of the commercialized research 
culture are epistemically detrimental.  

In the first part of the article, I defend a social view on objectivity. Accord-
ing to a view which I call the individualistic view on objectivity, the objectivity 
of science is dependent on individuals and their ability to reason logically and 
follow the facts (e.g., Smith, 2004). Contra to this stance, I argue that there are 
two reasons why focusing on individuals alone is insufficient for ensuring that 
the results do not reflect undue preferences. First of all, studies on implicit bias-
es show that people do not always recognize biases in their own reasoning 
(Babcock et al., 1995; Katz et al., 2003). Because of this, we cannot expect indi-
viduals to be able to act in a way that is expected by the individualistic view on 
objectivity. Second, there is a more theoretical argument against the individual-
istic view. By referring to Longino’s (1990) argument concerning underdetermi-
nation and Douglas’s (2000) view on the role that non-epistemic values neces-
sarily play in socially relevant research, I show that there can be multiple ac-
ceptable ways of carrying out research, which, in turn, means that we need a 
way of discerning acceptable judgments from unacceptable ones. According to 
the understanding I am advocating in the article, objectivity of research means 
that the judgments that are made are in line with the communally accepted 
goals of inquiry. This, consequently, requires that the actions of individuals can 
be supervised and critically evaluated by other members of the community. 
Therefore, factors that limit the possibility of criticism should be considered as 
harmful to objectivity.   

In the second part of the article I argue, by referring to examples from bi-
omedical research, that the commercialization of research has encouraged prac-
tices that limit the possibility of criticism and which should be taken to be det-
rimental to objectivity. The examples demonstrate how commercial interests 
can interfere in a harmful fashion at different stages of research. I show that the 
problematic nature of these practices cannot be fully analyzed from the perspec-
tive of the individualistic view on objectivity.  

This first article contributes to the debates on the objectivity of science by 
showing how the individualistic view on objectivity is insufficient for analyzing 
and resolving some of the central issues in knowledge production. In addition, 
the article accentuates the need to pay attention to the potential epistemically 
problematic consequences of conflicts between commercial and scientific inter-
ests. 

In article II, Longino’s Theory of Objectivity and Commercialized Re-
search (published in In Wagenknecht, S., Nersessian, N. & Andersen, H. (eds.): 
Empirical Philosophy of Science. Introducing Qualitative Methods into Philosophy of 
Science. pp. 127–143. Springer international publishing.), I examine Longino’s 
(1990; 2002) theory on scientific knowledge production and focus particularly 
on the criteria she offers as tools for evaluating communities12. By examining 

                                                 
12  Fernández Pinto (2014) offers another critical evaluation of the criteria with respect to 

commercialized research. Fernández Pinto’s project is very similar to the one I pro-
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two cases in current biomedical sciences, I show how her view can be comple-
mented by taking notice of factors that can be called extra-scientific. Focusing 
only on scientists and their actions is not sufficient for achieving objectivity in 
Longino’s sense. 

In the article, I contrast Longino’s view on the objectivity of science with 
two cases of commercialized research. First of all, I discuss the way in which 
financial conflicts of interests delayed the official recognition of the possible 
risks of selective serotonin reuptake inhibitors (SSRIs), drugs that are used for 
treating depression and several other ailments. According to Longino’s theory, 
the objectivity should be evaluated at the community level and, thus, individual 
conflicts of interest are not directly banned. However, the example on SSRIs 
shows how individual-level conflicts of interest can constitute a threat to objec-
tivity if they steer research activities in such a way that certain questions are left 
unexamined. Thus, individual-level conflicts of interest can hinder objectivity in 
Longino’s sense unless there are mechanisms that control them.  

The second case concerns the research agenda of psychiatry. I present ar-
guments by Wyatt and Midkiff (2006) and Musschenga, Van der Steen and Ho 
(2010) who state that the research on mental illnesses has suffered because the 
financial interests of the sponsors of the studies have had an excessive impact 
on what questions are examined. The authors argue that the field is unduly 
steered towards searching for biological causes for disorders because sponsors 
are not interested in funding research that is unlikely to result in patentable 
outcomes. The possible effect of dietary and other environmental factors is ne-
glected, which, in turn has been shown to be both theoretically and practically 
disadvantageous. (Wyatt & Midkiff, 2006; Musschenga, Van der Steen and Ho, 
2010.) This example demonstrates how the development of critical points of 
view, which is a necessary condition for objectivity in Longino’s sense, can be 
dependent on the availability of financial resources.    

I draw two conclusions from the discussion on the influence that the allo-
cation of research funding has on the critical mechanisms of science. Firstly, 
following Brown (2010), I argue that when the conditions for objective research 
practices are examined, the so-called discovery side of science should not be 
disregarded. In addition to being interested in how hypotheses and theories can 
be assessed in an unbiased manner, we ought to be interested in how they are 
generated. Funding arrangements and the potential conflicts of interests can 
have a harmful effect on which approaches have resources to develop and 
which questions are seen as worth investigating. As conducting research re-
quires resources, the allocation of those resources essentially influences what 
questions can be investigated, and thus, what hypotheses can be tested. Second-
ly, how the diversity of points of view is realized in research communities is not 

                                                                                                                                               
pose in the article: According to her, Longino’s theory “does not take into account re-
cent changes in the organization of scientific research” (Fernández Pinto, 2014: 14) 
and in order to practice effective normative philosophy of science, we need to “start 
paying attention to the epistemological problems emerging from current science, us-
ing this input to revise or restructure our normative views” (Fernández Pinto, 2014: 
16). 
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dependent only on the scientists: extra-scientific mechanisms have an impact on 
whether the critical scrutiny of stated views can take place as it should. Paying 
attention to these issues helps us to understand the “material, intellectual, and 
social context” of knowledge production, in other words, to practice that kind 
of philosophy of science Longino calls for. In this way I offer further support for 
Longino’s view of science as context-dependent. 

Article III, Meta-analysis, ideals of objectivity, and the reliability of medi-
cal knowledge (forthcoming in Science and Technology Studies), investigates the 
ideals of scientific objectivity in discussions concerning medical knowledge and 
meta-analyses in particular. I begin by introducing an article by Jacob Stegenga 
(2011) who has argued that, contra to what its promoters claim, meta-analysis 
fails to be an objective method for amalgamating evidence because diverse 
judgments are needed in order to conduct a meta-analysis. By showing how 
there are multiple ways of choosing the primary studies, evaluating the validity 
of studies, and reporting methodological choices, Stegenga demonstrates how 
contradictory outcomes can be reached even if the same pool of primary evi-
dence is used.  

I argue that Stegenga’s discussion on the weaknesses and strengths of me-
ta-analysis is based on the unattainable ideal of the so-called procedural view 
on objectivity (Douglas, 2004), according to which a method is objective if it can 
be conducted without judgments. In addition, by referring to a case of research 
on SSRIs and their potential side-effects, I show that this ideal could not help us 
evaluate some of the most problematic features of the current medical research. 
Even if meta-analyses did satisfy the conditions of being objective in the sense 
of excluding the need for judgments, some biases detrimental to medical re-
search could not be removed. I demonstrate that the procedural ideal of objec-
tivity fails to take into account the way in which the use of narrow range of evi-
dence and publication bias, i.e., the nonappearance of papers showing null or 
negative results, threaten the applicability of the results of analyses. 

The article contributes to the earlier discussion by offering a constructive 
criticism of Stegenga’s article. Doing so, it presents an analysis of how different 
ideals of objectivity can direct philosophical discussion on methodological 
questions.  The article shows why the procedural view on objectivity is a bad 
ideal for evaluating medical research: It is unattainable in practice, and using 
the ideal of procedural objectivity as the criterion for evaluating medical re-
search is not fruitful because it manages to capture only some of the features of 
the process that are needed for ensuring that the outcomes of research are not 
biased. The concept of objectivity that we adopt should be capable of recogniz-
ing that the requirements that a research process must fulfil in order to qualify 
as objective necessarily concern not only the researchers conducting the anal-
yses but the institutional context of research. I argue that the social view on ob-
jectivity, which I defend in article I, better captures the problematic features of 
medical research. This view does not denounce all judgments as detrimental, 
but makes it possible to discern between acceptable and unacceptable judg-
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ments. It also takes into account the possibility of publication bias and other 
systematic biases. 

In article IV, A Social Epistemological Inquiry into Biases in Journal Peer 
Review (currently under review in Perspectives on Science), I examine journal 
peer review, one of the most central processes of academic practice. The use of 
peer review for allocating resources and making publication decisions is com-
monly justified by referring to the assumption that the criteria of “good re-
search” are interpreted and applied impartially, i.e., that all reviewers would 
evaluate submissions in the same way (Lee et al., 2013). However, studies (e.g., 
Bornmann & Daniel, 2008) have shown that this is not the case: the inter-rater 
reliability in peer review is low. This has raised concerns about reviewers being 
biased in different ways. 

The aim of the paper is to open a new, philosophical perspective on empir-
ical studies on peer review practices. I examine what kind of individual-level 
biases can be taken to affect journal peer review processes and to analyze the 
topic from the point of view of social epistemology. The main question is; 
which factors have an influence on whether the published literature is of high 
quality? I argue that there can be systematic reasons for peer review not achiev-
ing its goals. More particularly, first of all, I show that the so-called ideal of con-
cordant objectivity (Douglas, 2004), which seems to underlie much of empirical 
research on peer review, is an unfit ideal for guiding the evaluations of peer 
review practices: not every case of reviewer disagreement is detrimental, nor is 
consensus between reviewers a sign of an unbiased process. Second, I argue 
that the institutional context in which peer review operates can both amplify 
and weaken the effects of individual-level biases.  

An important contribution of the paper is to argue for the need of study-
ing peer review from a philosophical point of view. Even though peer review 
has been a popular subject in empirical studies (e.g., Cole, 1992; Lamont, 2009), 
there are only few philosophical analyses on the topic (e.g., Fitzpatrick, 2010; 
Lee, 2012; Lee et al., 2013). This lacuna in the philosophy of science literature is 
baffling as peer review is often mentioned as one of the mechanisms through 
which the critical discussions so essential to acquiring scientific knowledge are 
thought to operate. Examining empirical work on peer review renders it possi-
ble to make a new contribution contrasting philosophical theories with actual 
practices of science. The analysis of the practice of peer review highlights the 
social nature of scientific enquiry and the quest for objectivity, i.e., issues that 
are widely discussed in social epistemology and philosophy of science. 

1.4 Discussion 

With this study, I aim at contributing to fulfilling a gap in research. Issues that 
have been positioned in the domain of research ethics, such as conflicts of inter-
ests and publication practices have not, according to Douglas (2009: 44, n. 1), 
received sufficient attention in philosophy of science: philosophers having been 
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interested in the epistemic problems of science, such as the character of scien-
tific laws and the logic of explanation, they have paid less attention to the sig-
nificant role science and its results play in society and the epistemic questions 
that follow from this.  

By showing how the institutional context of research activities, such as the 
funding structure and the ranking methods that are used for evaluating re-
searchers, can either contribute to or hinder the production of unbiased results, 
the dissertation urges other philosophers to pay attention to the practices and 
effects of actors who are traditionally not considered in philosophy of science 
analyses. First of all, issues that are usually taken to be part of the expertise of 
ethicists can be epistemically significant and should be of interest to philoso-
phers of science as well. For example, properly functioning conflicts of interest 
policies of scientific journals may not only guard against unethical practices but 
also can encourage practices that are epistemically beneficial because they pro-
tect the publicity of research. In addition, avoiding biases in peer review is im-
portant not only for ethical reasons, but also for achieving the epistemic goals of 
science. Further, philosophy of science analyses should not be limited to scruti-
nizing practices in the so-called context of justification. This study, particularly 
articles II and III, contributes to previous discussions by showing how the so-
called discovery side of science needs to be evaluated as well when we look for 
ways of preventing biases in research. Scientists are not the only actors who are 
relevant with regards to the objectivity of science. This is because people work-
ing outside academia, for instance policy makers, are responsible for some of 
the decisions that affect the mechanisms that enable the detection of biases. 
Thus, academia is not self-sufficient in cultivating the conditions for objectivity. 

By showing how the institutional context of research is relevant for objec-
tivity, the study has demonstrated that philosophy of science can have rele-
vance for science policy. Decisions concerning funding and building infrastruc-
tures for the dissemination of results should be evaluated from the perspective 
that considers how they influence the conditions of detecting different biases. 
Thus, the dissertation elucidates how philosophy of science can have signifi-
cance also outside academia. 

To conclude, I want to mention some possible topics for future research 
that emerge from this study. First of all, the mechanisms that influence the pos-
sibilities of critical interactions within and between scientific communities merit 
further study. In particular, a closer scrutiny of the peer review practices, both 
in journals and funding institutions, would be relevant for evaluating the pre-
conditions for developing the diversity of perspectives that I have also taken as 
a necessary condition for objectivity following Helen Longino’s analysis. 
Longino’s (2002) view on the workings of local epistemologies could be fleshed 
out with elements taken from the work of Michèle Lamont (2009) who has in-
vestigated multidisciplinary expert panels that evaluate funding applications: 
Lamont’s work describes a situation in which different “epistemological styles” 
(i.e., views on how knowledge should be built, whether theories can be proven 
and if so, which methods can be used for proving them) clash, but an agree-
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ment on the strengths of applications should still be found. Thus, it could be 
used as a case for studying how Longino’s idea of the benefits of critical discus-
sions between different research cultures works in the context of the allocation 
of research funding. 

Another possible research question with respect to the peer review prac-
tices would be examining in detail how different modes of journal peer review 
(i.e., blind, double-blind, open, hybrid systems) are sensitive to individual-level 
biases, and whether different systems are likely to produce different outcomes. 
Comparing peer review systems would be an exercise in which a social episte-
mological theory could demonstrate its practical significance: now that journal 
peer review in its common forms has received criticism and alternative systems 
have been suggested (e.g., Young, Ioannidis & Al-Ubaydli, 2008), evaluating the 
advantages of different arrangements is topical. 

Further, it would be worthwhile to extend the theoretical ideas developed 
in this dissertation to the field of nutrition research. This field has attracted very 
little interest from philosophers of science. This is puzzling, taking into account 
the common discussions concerning obesity problems and the public interest 
that diet guidelines and advice raise. 

The field abounds with pertinent questions with respect to which health 
policy concerns and cultural customs intersect with questions that are typical of 
traditional philosophy of science - For example, do the interests of industry 
have an impact on what kind of knowledge is produced? How should potential 
conflicts of interests be guarded? What kind of evidence should be regarded? 
By what means should the evidence be combined for producing dietary guide-
lines? How should cultural and social values be regarded when population-
level guidelines are combined? A research project into these questions could 
rather naturally take the form of a case study comparing, for example, two or 
more dietary guidelines and the process of their production, such as the new 
Nordic Nutrition Recommendations, published in 2012, and the Brazilian die-
tary guidelines, released in 2014. One possible research question could be to 
analyse to what extent differences in dietary guidelines reflect different cultural 
conventions related to eating and how, or whether, such conventions affect the 
interpretation of scientific data. 
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YHTEENVETO 

Väitöskirjani tutkii tieteen objektiivisuutta keskittyen tarkastelemaan luotetta-
van tiedon tuottamisen ehtoja erityisesti niillä tieteenaloilla, joilta odotetaan 
sosiaalisesti relevantteja tuloksia. Esimerkkejä tällaisista aloista ovat lääketiede 
ja ilmastotiede. Tutkimus pyrkii määrittämään, mitä objektiivisuudella tarkoite-
taan eri konteksteissa, tutkimaan objektiivisuuden toteutumisen ehtoja ja kriitti-
sesti arvioimaan, mitkä tekijät vaikuttavat tutkimuksen objektiivisuuteen ny-
kyisessä tiedemaailmassa.  

Tutkimus koostuu johdantoluvusta sekä neljästä artikkelista. Kahdessa 
ensimmäisessä artikkelissa tarkastelen tutkimuksen objektiivisuutta yleisellä 
tasolla ja kehitän näkemystä sen saavuttamisen edellytyksistä. Kolmannessa 
artikkelissa tutkin objektiivisuuden käsitteen käyttötapoja lääketieteellisen tie-
don tuottamisen kontekstissa keskittyen erityisesti meta-analyysien suoritta-
mista koskevaan keskusteluun. Osoitan, ettei niin kutsutun proseduraalisen 
ideaalin tavoittelu riitä turvaamaan lääketieteellisen tiedon luotettavuutta. Nel-
jännessä artikkelissa analysoin tieteellisten lehtien vertaisarviokäytäntöihin liit-
tyviä näkemyksiä. Keskityn tarkastelemaan sitä, kuinka akateemisen maailman 
julkaisemiseen liittyvät tavat, esimerkiksi julkaisumäärien painotus tutkijoita 
arvioitaessa, vaikuttavat vertaisarviojärjestelmän toimintaan. Argumentoin, että 
vertaisarvioinnin tavoitteiden saavuttaminen on riippuvaista siitä kontekstista, 
jossa vertaisarvio tapahtuu.     

Tutkimukseni tuloksena on ensinnäkin se, että tarkasteltaessa sosiaalisesti 
relevantteja tuloksia tuottavia tieteenaloja meidän on hyväksyttävä, ettei tutki-
mus voi olla riippumatonta sosiaalisista, eettisistä ja poliittisista arvoista. Toi-
seksi osoitan, että niin sanottu perinteinen näkemys, jonka mukaan tieteen ob-
jektiivisuus on riippuvaista tutkijoiden asenteesta ja kyvystä pysyä neutraaleina, 
ei kykene analysoimaan tai tarjoamaan vastauksia moniin nykyisiin, esimerkik-
si kaupallisuuden mukanaan tuomiin, ongelmiin. Objektiivisuutta ei siis tule 
ymmärtää yksilötason ilmiönä, sillä yhteisön toiminta ja institutionaaliset ra-
kenteet ovat sen saavuttamisen kannalta oleellisia. Kolmanneksi argumentoin, 
että objektiivisuutta tarkasteltaessa on kiinnitettävä huomiota tutkimuksen kon-
tekstiin ja tekijöihin, joita ei perinteisesti ole pidetty objektiivisuuden saavutta-
misen kannalta relevantteina. Esimerkiksi tiedepoliittiset ratkaisut, tutkimusra-
hoituksen jakoa koskevat päätökset ja julkaisukäytännöt voivat osaltaan joko 
poistaa objektiivisuutta uhkaavia tekijöitä tai vinouttaa tieteen tuloksia. Väitös-
kirjani osoittaa näin, että teoreettinen tieteenfilosofinen tutkimus voi olla rele-
vanttia esimerkiksi käytännön tiedepolitiikan tai tutkimushallinnon kannalta.  

 
 
 
  

 
 

  



40 
 
REFERENCES 

Alanen, L. (2003). Descartes’s Concept of Mind. Cambridge: Harvard University 
Press. 

Babcock, L., Loewenstein, G., Isscharoff, S. & Camerer, C. (1995). Biased 
Judgment of Fairness in Bargaining. The American Economic Review. 85(5), 
1337–1343. 

Barwell, I. (1994). Towards a Defence of Objectivity. In Lennin, K & 
Whitford, M (Eds.) Knowing the Difference. Feminist Perspectives in 
Epistemology, 79–94. London: Routledge. 

Biddle, J. (2007). Lessons from the Vioxx Debacle: What the Privatization of 
Science Can Teach Us About Social Epistemology. Social Epistemology. 
21(1), 21–39. 

Biddle, J. (2013). State of the Field: Transient Underdetermination and Values in 
Science. Studies in History on Philosophy of Science Part A. 44, 124–133. 

Borgerson, K. (2011). Amending and Defending Critical Contextual Empiricism. 
Euro Jnl Phil Sci. 1(3), 435–449. 

Bornmann, L. & Daniel, H-D. (2008). The effectiveness of the peer review 
process: Inter-referee agreement and predictive validity of manuscript 
refereeing at Angewandte Chemie. Angewandte Chemie International Edition, 
47(38), 7173–7178. 

Brown, J. R. (2001). Who Rules in Science? An Opinionated Guide to the Wars. 
Cambridge: Harvard University Press. 

Brown, J. R. (2008). Politics, Method, and Medical Research. Philosophy of Science. 
75(5), 756–766. 

Brown, J. R. (2010). One-shot Science. In Radder, H. (Ed.) The Commodification of 
Academic Research (pp. 90–109).  Pittsburgh: Pittsburgh University Press. 

Carrier, M. (2010). Research under Pressure: Methodological Features of 
Commercialized Science. In Radder, H. (Ed.) The Commodification of 
Academic Research, pp. 158–186. Pittsburgh, Pittsburgh University Press. 

Cartwright, N. (2006). Well Ordered Science: Evidence for Use. Philosophy of 
Science. 73(5), 981–990. 

Climate scientists accused of 'manipulating global warming data' (2009, 
November 21). The Telegraph. Retrieved February 25, 2015, from 
http://www.telegraph.co.uk/news/earth/environment/climatechange/
6619796/Climate-scientists-accused-of-manipulating-global-warming-
data.html 

Cole, S. (1992). Making Science: Between Nature and Society. Cambridge, Mass: 
Harvard University Press. 

Daston, L. (1992). Objectivity and the Escape from Perspective. Social Studies of 
Science. 22, 597–618. 

Daston, L. & Galison, P. (1992). The Image of Objectivity. Representations. 40, 81–
128. 

Daston, L. & Galison, P. (2010). Objectivity. New York: Zone Books. 



41 
 
Dear, P. (1992). From Truth to Disinterestedness in the Seventeenth Century. 

Social Studies of Science. 22, 619–631. 
de Melo-Martín, I. & Intemann K. (2009). How Do Disclosure Policies Fail? Let’s 

Count the Ways. The FASEB Journal, 23(6), 1638–1642. 
Douglas, H. (2000). Inductive Risk and Values in Science. Philosophy of Science. 

67, 559–579.  
Douglas, H. (2004). The Irreducible Complexity of Objectivity. Synthese. 138, 

453–473. 
Douglas, H. (2009). Science, Policy, and the Value-free Ideal. Pittsburgh: University 

of Pittsburgh Press. 
Fernández Pinto, M. (2014). Philosophy of science for globalized privatization: 

Uncovering some limitations of critical contextual empiricism. Studies in 
History and Philosophy of Science. 47: 10–17.  

Fitzpatrik, K. (2010). Peer-to-Peer review and the future of scholarly authority. 
Social Epistemology. 24(3), 161–179. 

Foucault, M. (1970). The Order of Things. Translated by Alan Sheridan. New 
York: Pantheon Books. 

Foucault, M. (1972). The Archaelogy of Knowledge. Translated by Alan Sheridan. 
New York: Pantheon Books. 

Habermas, J. (1971). Knowledge and Human Interests. Translated by Jeremy 
Shapiro. Boston: Beacon Press. 

Harding, S. (1986). The Science Question in Feminism. Milton Keynes: Open 
University Press. 

Harding, S. (1998). Is Science Multicultural? Postcolonialism, Feminism, and 
Epistemologies. Bloomington: Indiana University Press.  

Healy, D. (2012). Pharmageddon. Berkeley: University of California Press. 
Healy, D. & Whitaker, C. (2003). Antidepressants and Suicide: Risk-Benefit 

Conundrums. Journal of Psychiatry & Neuroscience, 28, 331–337. 
Hempel. C. (1965). Science and human values. In idem, Aspects of scientific 

explanation, 81–96. New York: Free Press. 
Howick, J. (2011). Philosophy of Evidence-based Medicine. Oxford: BMJ Books/ 

Wiley-Blackwell 
Intemann, K. & de Melo-Martín, I. (2010). Social values and scientific evidence: 

the case of the HPV vaccines. Biology & Philosophy. 25(2), 203–213. 
Katz D., Caplan, A., and Merz, J. (2003). All Gifts Large and Small: Toward an 

Understanding of the Ethics of Pharmaceutical Industry Gift-Giving. 
American Journal of Bioethics. 3(3), 39–46 

Kearns, C., Glantz, S. & Schmidt, L (2015). Sugar Industry Influence on the 
Scientific Agenda of the National Institute of Dental Research’s 1971 
National Caries Program: A Historical Analysis of Internal Documents. 
PloS Medicine DOI:10.1371/journal.pmed.1001798 

Keller, E. (1985). Reflections on Gender and Science. New Haven: Yale University 
Press.  



42 
 
Kenny, N. (1997). Does good science make good medicine? Incorporating 

evidence into practice is complicated by the fact that clinical practice is as 
much art as science.  Can Med Assoc J. 157, 33–36. 

Kitcher, P. (2001). Science, Truth, and Democracy. Oxford: Oxford University 
Press. 

Kitcher, P. (2011). Science in a Democratic Society. New York: Prometheus Books. 
Lamont, M. (2009). How Professors Think. Inside the Curious World of Academic 

Judgment. Harvard: Harvard University Press.  
Lee, C. (2012). A Kuhnian Critique of Psychometric Research on Peer Review. 

Philosophy of Science. 79(5), 859–870. 
Lee, C., Sugimoto, C., Zhang, G. & Cronin, B. (2013). Bias in Peer Review. 

Advances in Information Science. Journal of the American Society for Information 
Science and Technology. 64(1), 2–17. 

Lesser, L., Ebbeling, C., Goozner, M., Wypij, D. & Ludwig, D. (2007). 
Relationship between Funding Source and Conclusion among Nutrition-
related Scientific Articles. PLoS Medicine, 4(1): e5.  
doi:10. 1371/journal.pmed.0040005 

Leuschner, A. (2012). Pluralism and Objectivity: Exposing and Breaking a Circle. 
Studies in History and Philosophy of Science Part A, 43, 191–198.   

Longino, H. (1990). Science as Social Knowledge. Princeton: Princeton University 
Press 

Longino, H. (2002). The Fate of Knowledge. Princeton: Princeton University Press 
MacKinnon, K. (1987). Feminism Unmodofied. Discourses on Life and Law. 

Cambridge: Harvard University Press. 
Mallard, G., Lamont, M. & Guetzkow, J. (2009). Fairness as Appropriateness. 

Negotiating Epistemological Differences in Peer Review. Science, 
Technology & Human Values 34(5), 573–606. 

Moses H, III, Matheson DM, Cairns-Smith S, George BP, Palisch C, Dorsey E. 
(2015) The Anatomy of Medical Research: US and International 
Comparisons. JAMA;313(2):174-189. doi:10.1001/jama.2014.15939. 

Musschenga, A., van der Steen, W. & Ho, V. (2010). The Business of Drug 
Research: A Mixed Blessing. In Radder, H. (ed.) The Commodification of 
Academic Science, 110–131. Pittsburgh: Pittsburgh University Press.  

Nagel, T. (1986). The View from Nowhere. Oxford: Oxford University Press. 
Pigott H. E., Leventhal, A., Alter, G., Boren, J. (2010). Efficacy and Effectiveness 

of Antidepressants: Current Status of Research. Psychotherapy & 
Psychosomatics, 79, 267–279.    

Poland, G. & Jacobson, R. (2011). The Age-old Struggle against 
Antivaccinationists. N Engl J Med, 364(2), 97–99. 

Porter, T. (1992). Quantification and the Accounting Ideal in Science. Social 
Studies of Science. 22, 633–652. 

Pronin, E., Gilovich, T. & Ross, L. (2004). Objectivity in the Eye of the Beholder: 
Divergent Perceptions of Bias in Self Versus Others. Psychological Review 
111(3), 781–799 



43 
 
Reiss, J. & Kitcher, P. (2009). Biomedical Research, Neglected diseases, and 

Well-ordered Science. Theoria 66, 263–282.  
Reuter, M. (2014). Concepts and Concept Formation in Early Modern 

Philosophy. In Knuuttila, S. & Sihvola, J. (Eds.) Sourcebook for the History of 
the Philosophy of the Mind, 281–297. Dordrecht: Springer Science+Business 
Media. 

Rolin, K. & Wray, K. (2008). Social Empiricism and Science Policy. Science 
Studies, 21(1), 68–82. 

Schiebinger, L. (1999). Has Feminism Changed Science? Cambridge: Harvard 
University Press. 

Sismondo, S. (2004). An Introduction to Science and Technology Studies. Oxford: 
Blackwell Publishing. 

Sismondo, S. (2008). Pharmaceutical Company Funding and its Consequences. 
A Qualitative Systematic Review. Contemporary Clinical Trials 29, 109–113. 

Sismondo, S. & Doucet, M. (2010). Publication Ethics and the Ghost 
Management of Medical Publications. Bioethics 24(6), 273–283 

Slaughter, S. & Leslie, L. (1999). Academic Capitalism. Politics, Science, and the 
Entrepreneurial University. Baltimore: The John Hopkins University Press. 

Smith, T. (2004). ”Social” Objectivity and the Objectivity of Values. In 
Machamer, P. & Wolters, G. (Eds.) Science, Values, and Objectivity, 143–171. 
Pittsburgh: Pittsburgh University Press. 

Solomon, M. (2001). Social Empiricism. Cambridge: MIT Press. 
Stegenga, J. (2011). Is meta-analysis the platinum standard of evidence? Studies 

in History and Philosophy of Biological and Biomedical Sciences 42, 497–507.  
Uhlmann, E. L., & Cohen, G. L. (2007). ’I think it, therefore it’s true’: Effects of 

self-perceived objectivity. Organizational Behavior and Human Decision 
Processes doi:10.1016/j.obhdp.2007.07.001 

Wilholt, T. (2009). Bias and Values in Scientific Research. Studies in History and 
Philosophy of Science. 40, 92–101.   

Wilholt, T. (2013). Epistemic Trust in Science. The British Journal for the 
Philosophy of Science 64 (2), 233–253. 

Wyatt, W.J. & Midkiff, D. M. (2006). Biological Psychiatry: A Practice in Search 
of a Science. Behavior and Social Issues. 15, 132–151.  

Young, N., Ioannidis, J. & Al-Ubaydli, O. 2008. “Why Current Publication 
Practices May Distort Science.” PloS Medicine. 5(10): e201.  

 doi:10.1371/journal.pmed.0050201. 
 



 
 
 
 
 
 
 
 
 
 
 

ORIGINAL PAPERS 
 
 

I   
 
 

COMMERCIALIZATION OF RESEARCH AND THE QUEST 
FOR THE OBJECTIVITY OF SCIENCE 

 
 
 
 

by 
 

Jukola, S, 2014 
 

Foundations of Science, DOI 10.1007/s10699-014-9377-8 
 
 

Reproduced with kind permission by Springer. Copyright © Springer 
Science+Business Media Dordrecht 2014 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

II   
 
 

LONGINO’S THEORY OF OBJECTIVITY AND 
COMMERCIALIZED RESEARCH 

 
 
 
 

by 
 

Jukola, S, 2015 
 

In Wagenknecht, S., Nersessian, N. & Andersen, H. (eds.): Empirical Philosophy of 
Science. Introducing Qualitative Methods into Philosophy of Science. Studies is 

Applied Philosophy, Ethics and Rational Ethics, 21. pp. 127–143. 
 

Reproduced with kind permission by Springer. Copyright © Springer 
International Publishing Switzerland 2015 

  



 
 
 
 
 
 
 
 
 
 
 
 
 

 
III 

 
 

META-ANALYSIS, IDEALS OF OBJECTIVITY, AND THE 
RELIABILITY OF MEDICAL KNOWLEDGE 

 
 
 
 

by 
 

Jukola, S, [forthcoming] Science and Technology Studies 
  



 
 
 
 
 
 
 
 
 
 
 
 
 

 
IV 

 
 

A SOCIAL EPISTEMOLOGICAL INQUIRY INTO BIASES IN 
JOURNAL PEER REVIEW 

 
 
 
 

by 
 

Jukola, S, [under review] 
 


	On the Conditions for Objectivity How to Avoid Bias in Socially Relevant Research
	ABSTRACT
	ACKNOWLEDGEMENTS
	LIST OF ORIGINAL PAPERS
	CONTENTS
	1 INTRODUCTION
	1.1 The concept of objectivity
	1.2 Theoretical background
	1.3 Overview of the articles
	1.4 Discussion

	YHTEENVETO
	REFERENCES
	ORIGINAL PAPERS
	COMMERCIALIZATION OF RESEARCH AND THE QUEST FOR THE OBJECTIVITY OF SCIENCE
	LONGINO’S THEORY OF OBJECTIVITY AND COMMERCIALIZED RESEARCH
	META-ANALYSIS, IDEALS OF OBJECTIVITY, AND THE RELIABILITY OF MEDICAL KNOWLEDGE
	A SOCIAL EPISTEMOLOGICAL INQUIRY INTO BIASES IN JOURNAL PEER REVIEW



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




