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Abstract: This paper argues that a new approach to classification best supports and respects social diversity. We should want a classifica-
tion that facilitates communication both within groups and across groups. We should also want no group to be privileged within the clas-
sification. These goals are best accomplished through a truly universal classification, grounded in basic concepts, that classifies works in 
terms of  authorial perspective. Strategies for classifying perspective are discussed. The paper then addresses issues of  classification struc-
ture. It follows a feminist approach to classification, and shows how a web-of-relations approach can be instantiated in a classification. Fi-
nally the paper turns to classificatory process. The key argument here is that much (perhaps all) of  the concern regarding the possibility 
that classes can be subdivided into subclasses in multiple ways, each favored by different groups or individuals, simply vanishes within a 
web-of-relations approach. The reason is that most of  these supposed ways of  subdividing classes are in fact ways of  subdividing differ-
ent relationships among classes. 
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1.0 Introduction 
 
Classification necessarily involves structure, and thus there 
is a perhaps inevitable tension between classification and 
the recognition, appreciation, and support of  social diver-
sity. Since not all societal groups—gender, ethnic, sexual 
orientation, or socio-economic, among others—have been 
equally represented in the development of  major classifica-
tions, a related concern arises that existing classifications 
privilege certain ways of  looking at the world while obscur-
ing others. 

This paper will argue that it is both possible and desir-
able to develop a universal classification (for documents, 
and perhaps also for ideas) that reflects and supports so-
cial diversity. “Universal” should be taken here to mean 
integrated: a classification that follows the same approach 
and uses the same terminology throughout, rather than 

merely juxtaposing domain-specific classifications that 
follow different principles and employ different termi-
nology, and thus do not encourage exploration across 
domains. It would be unfortunate to simply assume that 
such a project was not feasible. Indeed, it could be that 
some of  the advocacy of  the exclusive performance of  
domain analysis in the literature reflects an unstated view 
that each societal group is best served by its own classifi-
cation. As I noted in Szostak (2013a), an argument that 
domain analysis is all that we can do should be carefully 
distinguished from an argument that it is all that we 
should want. They are, I would suggest, misguided for 
quite different reasons. 

This paper will first explore the purpose of  classifica-
tion from the perspective of  social diversity: what exactly 
should we want a classification to do in order to respect 
and support diversity? Once we have set goals for classi-
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fication, we can then proceed to examine questions of  
structure: how should a classification be organized in or-
der to achieve these goals? Finally we can turn to process: 
Is it feasible to develop such a classification? 
 
2.0 Purpose  
 
While there have been many critiques of  existing practice 
in the field, there has been much less identification of  
what our goals should be with respect to social diversity, 
and then how these might best be achieved. We might 
start with some stylized facts with respect to social diver-
sity: 
 
– People are inevitably members of  multiple groups, 

based on ethnicity, occupation, gender, sexual orienta-
tion, and a variety of  other factors. 

– Group boundaries are often fuzzy, though this varies 
by group type. 

– In contemporary societies it is common to interact 
outside of  one’s groups as much or more than inside. 

– It is generally difficult to identify the dominant per-
spective of  a particular social group. [It is much easier 
to identify the dominant perspective of  an academic 
discipline.] For example, there are many kinds of  
feminism; some women reject them all; and some men 
embrace feminist perspectives. 

 
We could then ask a set of  questions. This list is not ex-
haustive, but can guide our inquiry here: 
 
– Do we want to emphasize access to literature written 

by (or ideas generated by) members of  one’s groups, 
other groups, or both?  

– Do we want (if  possible) to allow identification of  au-
thorial group membership, authorial perspective, or 
neither?  

– Do we want to capture how a work might be per-
ceived by different groups or from different perspec-
tives, or do we want to capture the perspective/group 
associated with a work so that users can better judge 
its potential relevance, or neither?  

– Do we want to encourage equivalent treatment of  
groups in our classifications, limit group references, or 
neither? 

– Since groups might be thought of  as (or like) domains, 
is diversity best served by exclusive reliance on domain 
analysis? 

 
Though these stylized facts and questions are explora-
tory—other stylized facts and questions may be appo-
site—it is notable that the answers to each question will 
point toward an approach to classification quite different 

from that generally pursued. In other words, while the 
myriad and longstanding efforts to support social justice 
by reforming existing classifications are highly meritori-
ous, they are by their nature limited in effect. If  we really 
wish to have classifications that reflect our shared goals 
with respect to social diversity a more revolutionary clas-
sificatory project is called for. 

We can begin with the first of  the five questions 
above. If  it was thought that each societal group should 
have unique and privileged access to its own literature, 
then domain analysis would be the obvious way to go. 
Each group could classify its own literature in terms of  
concepts with which non-group members would be un-
familiar—or better yet apply unique meanings to terms 
which others might mistakenly believe to be familiar. 
Outsiders would then find it extremely difficult to access 
the literature. Only those within the group, and possess-
ing a clear apprehension of  the true meaning of  the con-
cepts employed in the classification (grounded in turn in 
how the concepts are employed in the group’s literature) 
would be able to readily navigate the literature. Classifica-
tion would support group solidarity. 

Of  course domain analysis will only support group 
solidarity if  the group in fact shares a set of  definitions. 
It might be hoped that the project of  defining a literature 
in terms of  conceptual definitions loosely shared within a 
group might encourage greater consensus among group 
members. But in any case our concern for now is with 
the goals of  a classification rather than feasibility. 

The cost of  such an approach would be (and is in 
practice) in terms of  understanding across groups. Group 
members would have to master other classifications if  
they wished to read in the literatures generated by other 
groups. And they would have to publish in venues classi-
fied in other ways if  they wished to speak beyond their 
group. Information scientists could generate translation 
devices, perhaps, but even these would be costly to mas-
ter for each group one wished to engage. 

Understanding across groups would be best facilitated 
by a truly universal classification, one that applies the 
same approach and terminology across domains. Then 
members of  any group would have equal access to all lit-
eratures. The cost—again leaving aside issues of  practi-
cality for the moment—would be that group members 
would lack any special access to the literature of  their 
own group: works authored by group members might be 
hard to distinguish from works on similar topics by oth-
ers. Especially if  the group were small members might le-
gitimately feel that a universal classification militates 
against a sense of  common cause and identity. 

The challenge for information science is that the an-
swer to our opening question in this section is almost cer-
tainly “Both.” Only the most xenophobic would wish to 
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cut their group off  completely from interaction with oth-
ers. This is especially so given that individuals in the con-
temporary world increasingly have several cross-cutting 
group memberships. And even the most universalist in 
outlook can appreciate the value of  people being able to 
readily communicate to others with certain shared charac-
teristics. The lesson for information science is clear but 
rarely stated: we should strive to facilitate communication 
both across groups and within groups. And this result 
holds for any type of  group: disciplinary, gender, ethnic, 
occupational/class, religious, sexual orientation, and so 
on. 

Is it possible to pursue both goals simultaneously? I 
have argued elsewhere (Szostak 2010) that domain analy-
sis and the pursuit of  a truly universal classification can 
and should be complementary approaches (see also 
Kleineberg 2013). The key argument is that complex con-
cepts—those that are understood differently across 
groups—can be broken into basic concepts that lend 
themselves to broadly similar understandings across 
groups (Szostak 2011). Domain analysis has a critical role 
to play in ensuring that each domain’s terminology is ac-
curately translated into basic concepts. If  different 
groups and individuals will share broadly similar under-
standings of  basic concepts then the biases that Mai 
(2010) argues must characterize any classification will be 
far less severe in a classification organized around basic 
concepts than in one organized around contested com-
plex concepts. Basic concepts generally refer either to the 
things we perceive or study in the world or the relation-
ships that we perceive among these. Works and ideas are 
then classified in terms of  combinations of  these basic 
concepts. Notably, a classification grounded in such basic 
concepts will not only aid users in finding works written 
by members of  any group but will aid them in under-
standing those works (by translating complex concepts 
into basic concepts) (Szostak 2013c). But these argu-
ments—though showing that domain analysis is far from 
incompatible with universal classification and that a clas-
sification can support understanding across groups—do 
not on their own provide an answer to our present ques-
tion. There is a piece missing: can we signal within such a 
universal classification the group membership of  au-
thors? This was the second question listed above. 

This second question raises in turn both philosophical 
and practical questions. Philosophically, authors may of-
ten not wish to be seen as speaking as a member of  a 
particular group. And so we need to appreciate that at-
tempts to classify works in terms of  group membership 
have a potential downside. Authors may be striving to 
generate universal understanding. More pragmatically 
they may worry that group identification will blunt their 
ability to reach out to others. And they may have personal 

reasons for not wishing to advertise group membership. 
Allowing authors themselves to decide whether their 
works should be given any particular group identification 
provides an imperfect solution, and only for the living. 

There is perhaps an even greater practical objection to 
such a project. As noted above, it is often difficult to 
identify the particular perspective associated with a par-
ticular group. Yet users are likely much more interested in 
finding works that express a particular perspective (say, a 
feminist perspective) than works that are written by 
members of  a particular group. For both philosophical 
and practical reasons, then, it would be better to classify 
works in terms of  authorial perspective rather than group 
membership. 

Gnoli (2012) notes that information scientists have 
been talking about classifying works by authorial perspec-
tive for over a century. None that I am aware of  has out-
lined a detailed classification of  perspectives. Langridge 
(1989, 45-7) notes that the failure to classify by what he 
calls “viewpoint” often interferes with subject classifica-
tion: a book on the Christian approach to education may 
be misclassified as on education about Christianity. He 
suggests that viewpoints such as “Christian” and “Marx-
ist” deserve recognition and speculates on the value of  
classifying in terms of  “philosophical viewpoints, such as 
rationalism, empiricism, pragmatism, realism, idealism, 
humanism, and agnosticism.” He notes that some degree 
of  subjectivity might be unavoidable in such an approach. 
He also appreciates that most/all viewpoints are also po-
tentially subjects too and thus can be captured through a 
synthetic approach. One clear implication of  Langridge’s 
analysis is that group membership will often not be the 
best signal of  perspective. Describing a work as “gender 
studies,” or as applying “feminist theory,” will send a 
more valuable signal than merely noting the gender of  
the author.  

Some elements of  authorial perspective will be cap-
tured by reference to the theories and methods that the 
author applies. Marxism, indeed, might be handled in this 
fashion. I have long urged the classification of  works in 
terms of  the theories and methods applied, and this was 
a key component of  the León Manifesto (2007). Yet 
there are further elements of  authorial perspective that 
merit recognition. Kleineberg (2013) has urged us to 
think in terms of  the ‘what’ ‘how’ and ‘why’ of  a work: 
the methods and theories employed would largely but not 
entirely reflect ‘how’ rather than ‘why.’ Further reflection 
regarding ‘why’ is thus called for. 

A variety of  dimensions might be useful in capturing 
the motives and beliefs (Kleineberg’s ‘why’) of  an author: 
inter/disciplinary; theoretical, methodological, rhetorical, 
epistemological, ideological, aesthetic, ethical. Feinberg 
(2011) speaks in particular of  logical argument (manipu-
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lation of  evidence), ethos (incorporation of  audience be-
liefs and values to establish trust), and genre adaptation 
(adjustment of  formal elements). Feinberg suggested that 
classificationists in particular should confess their per-
spective, but we might well propose that authors also 
could express this. Clavier and Paganelli (2012) argue that 
we should classify works by stance: criticism, agreement, 
consensus, and so on. A key challenge for the informa-
tion scientist is that there are imperfect correlations 
across these dimensions: not all who apply feminist the-
ory are female, and feminist theory is applied outside of  
gender studies. A work classified along only one dimen-
sion will be missed by users searching along another. 

In sum it is likely possible to enhance communication 
both across groups and within groups through a universal 
classification that classifies works in terms of  authorial 
perspective. But our ability to achieve both depends on 
our developing a useful classification of  authorial per-
spective. It may turn out that we cannot agree on a set of  
dimensions (or of  a set of  possibilities along those di-
mensions) that best capture authorial perspective. But we 
cannot know this until we try. It would seem likely that 
we should be able to classify at least some elements of  
perspective. If  successful such an approach would allow a 
user to evaluate the relevance of  a work by (among other 
things) reviewing the authorial perspective of  the work. 
This would be useful whether the user was looking for 
works expressing a perspective similar to their own or 
was looking for alternative perspectives.  

As noted in our third question above an alternative 
approach would be to try to signal how users from differ-
ent perspectives might perceive a particular work. A vari-
ety of  practical barriers might stand in the way of  such 
an alternative. While we might rely on authors to self-
declare their own perspective, we could hardly expect 
them to reliably estimate how others would perceive their 
work. Indeed it is hard to imagine how anyone could re-
liably do so. And it is not clear that different users with a 
particular perspective will always see a particular work 
from a different perspective in the same light. Last but 
not least, since perspective can be indicated along several 
distinct dimensions, evaluating each work in terms of  
each possible combination along these various dimen-
sions would be unmanageable, even were it possible. For 
a variety of  reasons, then, it seems best to indicate the 
perspective that the author believes they pursue, and let 
the user judge relevance. 

The fourth question above reflects the fact that exist-
ing classifications often privilege certain groups. Male 
nurses may be given special treatment, while female 
nurses are assumed to be the norm. Information scien-
tists have long sought to eliminate such biases from our 
classifications. What, though, if  members of  some 

groups would wish that group references were eschewed 
entirely? They might, for example, wish that no effort 
was made to distinguish female from male nurses. Such a 
wish would necessarily confront the longstanding princi-
ple of  literary warrant: if  works are written about the 
special challenges facing male nurses, we must classify 
these even if  we might wish that such special challenges 
did not exist. We can, though, essay to treat male and fe-
male nurses equivalently in a classification so that the 
classification itself  does not reinforce cultural attitudes 
that certain combinations are anomalous.  

Our fifth question has been addressed along the way, 
but deserves special note. It might be easy to assume that 
domain analysis—with its special examination of  the 
terminology of  a particular group—is ideally suited to 
the recognition and support of  social diversity. While 
domain analysis does indeed have an important role to 
play in ensuring that the terminology employed within 
any group is reflected in a classification, communication 
across groups will be difficult unless this is supplemented 
by the pursuit of  some sort of  truly universal classifica-
tion.  

As a segue to our next section, it is useful to engage 
here with arguments made by Mai (2011). He argues that 
contemporary approaches to classification (grounded in 
ontology) reflect a modernist view that imagines in a real-
ist fashion that the things we study exist separately from 
those who study them. He instead recommends an epis-
temological approach to classification that appreciates 
subjectivity. Though I am epistemologically more confi-
dent than Mai that consensus is possible due to our abil-
ity to fairly accurately apprehend reality, I can neverthe-
less appreciate that Mai provides a further justification 
for classifying works by perspective: this will help to iden-
tify some of  the biases that an author brings to the work 
(it will not cope, though, with the perceptual and cogni-
tive biases that all humans share; see Szostak 2004 for a 
classification of  all scholarly biases). But Mai is not sure 
what a classification grounded in subjectivity would look 
like (nor is Hjørland 2012). He might thus be skeptical of  
our ability to classify perspectives in a manner that would 
respect all perspectives. But this is an empirical question 
that is best evaluated as we strive to develop a classifica-
tion of  perspectives. 

More generally, Mai doubts that there can be consen-
sus on the classes within any classification. Though I am 
again much more optimistic than Mai, it will prove useful 
to try to meet this concern as much as possible. That is, 
if  different people or groups will (even just sometimes) 
disagree over the nature of  classes, then we should strive 
to minimize the scope for disagreement. This we will do 
in each of  the next two sections by simply limiting the 
degree of  hierarchical organization, and focusing on the 
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classification of  basic concepts. We will in section 4 out-
line a strategy for reducing/eliminating the problem of  
multiple ways of  subdividing a class into subclasses. Mai 
also urges transparency: it should be clear how a classifi-
cation was developed, so that the user can evaluate 
whether/what biases drove its development. This princi-
ple will also guide us.  

The thrust of  Mai’s argument is that we may need dif-
ferent classifications in order to reflect the biases of  dif-
ferent groups or individuals. As we have seen above, such 
an approach risks limiting communication across groups, 
and thus reinforcing group biases. We will strive in what 
follows to limit bias as much as possible within a univer-
sal classification. This is our best and perhaps only hope 
of  encouraging communication both within groups and 
across groups.  
 
3.0 Structure  
 
We have identified above some characteristics to be 
sought in a classification. We should seek a universal clas-
sification informed by domain analysis. We should, if  
possible, classify works by authorial perspective. We 
should develop a classification that by its nature does not 
privilege one group over another. But what sort of  struc-
ture will best achieve these goals? We start this section by 
responding to a feminist critique of  classificatory prac-
tice, and then showing that—not surprisingly—the classi-
fication that responds to this critique serves the various 
goals outlined above. 

Olson (2007) suggested that hierarchy is more reflec-
tive of  a masculine perspective, and that a classification 
that blended hierarchy with a web-of-relations approach 
would be more gender-neutral. Women, she argues, are 
more likely to see the world in terms of  a web of  rela-
tions. But Olson also argues that all underprivileged so-
cial groups would likely also benefit from a less hierarchi-
cal approach to classification.  
 
3.1 Instantiating a web-of-relations approach 
 
Is such a classification possible? This critical question has 
not been addressed in the detail that it deserves. It can 
only be addressed by outlining in some detail the sort of  
classification that would instantiate a web-of-relations 
approach. Such a classification is indeed possible. But it 
requires a synthetic approach that spans disciplinary or 
group boundaries and is grounded in basic concepts that 
lend themselves to broadly shared understandings across 
groups and individuals. We address these three character-
istics—universal, basic concepts, and synthetic—in order. 

Though Olson does not explicitly urge a universal 
classification, any web-of-relations approach to classifica-

tion will be frustrating for the user if  their desire to fol-
low their curiosity from one topic to another is regularly 
interfered with by tears in the web. A user interested in 
why dogs sometimes bite mail carriers does not want to 
have to figure out where dogs and mail carriers are classi-
fied, but wishes to move seamlessly from one to the 
other. Though domain-specific webs are surely possible, 
the inter-connected nature of  the world in which we live 
will ensure that users will frequently wish to move from 
one such web to another. They might be provided with 
translation devices—perhaps some sort of  pidgin or 
Creole—between any two domains, but learning new 
translation devices for each new domain confronted will 
of  necessity be time-consuming and annoying. A web-of-
relations approach will work far better with one big web 
than multiple little ones. 

The faceted classifications of  the past—such as Colon 
or Bliss—were grounded in disciplines and thus necessar-
ily treated combinations within disciplinary classes differ-
ently from combinations that spanned disciplinary 
boundaries (Langridge 1989 urged a move away from dis-
ciplines, but then stressed the primacy of  ten forms of  
knowledge). Such classifications would thus arbitrarily 
constrain a web-of-relations approach. The more recent 
Integrative Levels Classification (see www.iskoi.org/ilc) 
and Basic Concepts Classification (Szostak 2013b) are 
grounded in the things we study rather than disciplines or 
groups. Their approach is similar in many ways to that 
long pursued by the Classification Research Group; such 
an approach is much more feasible with digitization. Both 
of  these classifications also seek to stress basic concepts. 
Classifications grounded in complex concepts do not 
lend themselves to a web-of-relations approach: the 
nodes on such a web need to be simple and unique 
whereas the elements of  complex concepts necessarily 
overlap. The BCC will be stressed here for its particular 
approach to synthesis may best instantiate a web-of-
relations approach (the BCC approach is faceted but the 
logic of  its approach means that facet indicators are not 
necessary (see Szostak 2013b for a discussion of  how 
each facet in Bliss and ILC is captured, and also for a dis-
cussion of  how works could be classified and searched 
for with BCC); this should facilitate the user’s movement 
from one topic to a related topic.) 

Szostak (2011) argued that the complex concepts that 
are understood differently across groups or indeed indi-
viduals can generally be broken into basic concepts that 
lend themselves to a much greater degree of  shared un-
derstanding. That paper was grounded in the philosophi-
cal literature, but noted that information scientists do not 
need the degree of  precision long sought unsuccessfully 
by philosophers. Philosophers have been frustrated at 
their inability to precisely define concepts such as ‘free-
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dom.’ Information scientists need not the same precision 
in order to guide users to relevant works. Moreover phi-
losophers have naturally focused on the most difficult 
concepts. The theory of  conceptual atomism tells us that 
we will achieve the greatest degree of  shared understand-
ing regarding things and relationships that we perceive in 
the world. The BCC (and ILC) focuses wherever possible 
on classification in terms of  such basic concepts. An ex-
ample may help here. ‘Globalization’ is a concept with 
multiple meanings. But it comprises a variety of  concerns, 
including the effect of  (expanded)(trade) on (employ-
ment) or (wages), or (watching)(American)(movies) on 
(French)(cultural attitudes). A far greater degree of  shared 
understanding can be expected regarding the terms in pa-
rentheses than can be achieved with respect to ‘globaliza-
tion’ itself. Still further clarity is provided by placing these 
basic concepts within clear logical hierarchies: we can, for 
example, provide a fairly exhaustive list of  what are con-
sidered to be ‘cultural attitudes.’ And we can whenever 
possible classify works or ideas with respect to particular 
cultural attitudes. What about a concept such as ‘time’: 
surely some societies see time as cyclical and others as 
unidirectional? Yet time passes for each, and can be linked 
synthetically to cycles. Differences in meaning across 
groups can generally if  not always be accommodated 
through this type of  (synthetic) clarification.  

The key to the web-of-relations approach lies in then 
classifying works synthetically in terms of  combinations 
of  basic concepts. One work might be classified in terms 
of  how a phenomenon A influences a phenomenon B in 
a particular manner Z. Such a work will be found easily 
by anyone interested in how A might affect B in manner 
Z, regardless of  the user’s group membership. It can also 
be found easily by anyone studying how B influences C 
who then becomes curious about how to encourage 
changes in B. And someone interested in how F influ-
ences G in manner Z might become interested in other 
cases of  influence of  type Z. So this sort of  compound 
classification utilizing basic concepts in fact instantiates a 
web-of-relationships at the level both of  works and of  
the key arguments expressed in works. A user can thus 
follow, if  they wish, a complex set of  issues from one 
work to another. As Olson notes, present classifications 
facilitate browsing only within a hierarchy; the proposed 
structure also facilitates browsing across hierarchies. 

It might be worried that a different user would think 
the work addressed in the preceding paragraph was in-
stead about how C affected D in manner X. There is of  
course some ambiguity and subjectivity in classifying 
works in any classificatory system (as Mai 2011 suggests). 
Langridge (1989, 9), at least, would argue that there is a 
clear answer to the question of  what a work is about, 
though it may in practice be difficult to agree on what 

this is for certain works. The point to stress here is that 
such ambiguity is lessened by classification in terms of  
basic concepts. If  a particular work really can be viewed 
as about A, B, and Z by one user, and about C, D, and X 
by another, then no classification will satisfy everyone. 
Attempts to place the work within Library of  Congress Classi-
fication or Dewey Decimal Classification will be at least as prob-
lematic. But whereas authors cannot be expected to master 
LCC or DDC, they can reasonably be expected to say what 
causal relationships are key to their own work. The classi-
fier can judge how many of  these are dealt with in enough 
detail in the work as to merit classificatory treatment. 

Hierarchy is still necessary in such a classification, but 
to a much lesser extent. Types of  influence can be cap-
tured through combinations of  some 100 basic types of  
influence that can be organized in just two levels of  hier-
archy (occasionally three; see Szostak 2012). The things 
we perceive can, at least in the human sciences, be cap-
tured in very compact schedules (Szostak 2011, 2013b). 
Natural science—biology especially, but to a lesser extent 
chemistry—requires much more detailed hierarchies of  
species and chemical compounds. 
 
3.2 Additional concerns 
 
Olson is concerned that hierarchical approaches tend to 
privilege “being a Y” over “not being a Y” in general, and 
“being male” over “not being male” in particular. A classi-
fication that did not distinguish males from females in any 
class except gender itself  could obviate this concern. In 
place of  present practice, in which male nurses and female 
engineers are treated as some sort of  anomaly, the classifi-
cation here would use linked notation: (nurse)(male) and 
(nurse)(female) would be classificatorily equivalent—as in-
deed would be (nurse)(transgendered). 

Olson worries that hierarchy privileges deduction over 
induction. I have long argued that the best approach to 
classification blends induction and deduction. [Olson and 
I use induction broadly such that it would include Charles 
Sanders Pierce’s concept of  abduction (see Fann 1970); it 
thus involves any attempt to formulate hypotheses from 
non-conclusive information.] And indeed this is one key 
reason for urging us to blend universal and domain-
analytical approaches (see Szostak 2010), for a universal 
classification demands some logical structure whereas 
domain analysis is inherently inductive. I will urge a very 
deductive approach to hierarchy below. Allowing ele-
ments in any hierarchy to be freely linked with elements 
in any other hierarchy provides immense scope for an in-
ductive appreciation of  any connection drawn in any lit-
erature, as long as we ensure that any thing or relation-
ship discovered in the literature is represented in some 
hierarchy (Szostak 2013b). 
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Breaking complex concepts into basic concepts mim-
ics the approach taken in developing a “parts of ” type of  
hierarchy. The approach to classification urged here en-
courages classification in terms only of  the basic con-
cepts themselves. Importantly, a particular basic concept 
can be combined with others to generate multiple com-
plex concepts. Yet each basic concept is itself  a subclass 
of  one and only one generally compact hierarchy. 

Olson also worries that the logical philosophy that un-
derpins hierarchy privileges reason over emotion and in-
tuition, and assumes away bias. I concur that emotion and 
intuition are important parts of  the process of  discovery 
(Szostak 2002), and have attempted to classify the types 
of  bias that characterize scholarship (Szostak 2004, chap-
ter 5). Classifying works in terms of  authorial perspective 
will, as noted above, provide some insight into potential 
biases; it may also tell us something about the particular 
role of  emotion and intuition in a work. Allowing free 
combination will—as in the male nurse example above—
provide a powerful antidote to bias. And it will be argued 
in the next section that an emphasis on combinations re-
duces and may even eliminate the biases that creep into 
hierarchies themselves. 

Though Olson did not describe in detail what her rec-
ommended classification would look like, she did appre-
ciate that it would rely heavily on a synthetic approach. 
She noted that even when a synthetic approach is pur-
sued within contemporary classifications some combina-
tions are privileged over others. It is thus critical that it be 
possible to freely combine any set of  concepts. Only the 
ILC and BCC allow all concepts to be freely combined in 
precisely the same fashion. 

Of  particular note, Olson appreciates that existing 
classifications [The ILC and BCC were not within her 
purview here] handle paradigmatic relationships best. Yet 
since paradigmatic relationships, such as those between 
elements in a logical hierarchy, are enduring, it is generally 
not necessary to devote much energy to identifying such 
relationships. It is syntagmatic relationships, where the 
connection is not essential, as in embroidery of  Christ-
mas ornaments, which we will often wish to express 
[search for], but these are handled poorly. Boolean 
searches will yield many hits that do not capture the de-
sired relationship. Again, the solution involves allowing us 
to freely connect any set of  concepts both in classifying a 
work and in searching.  

The sort of  classification outlined here, which ad-
dresses each of  the concerns raised by Olson, not sur-
prisingly serves also the goals identified in the second 
section of  this paper. It is universal: as noted above the 
web-of  relations approach will frustrate the user if  there 
are boundaries between domains. It facilitates exploration 
and understanding across groups, by relying on combina-

tions of  basic concepts that are broadly understood in 
similar ways by members of  diverse groups. It utilizes 
domain analysis to ensure that the complex concepts of  
any group are translated into basic concepts. It thus se-
verely limits the scope for classificatory bias. It is amena-
ble to classification by authorial perspective (or group 
membership) because it allows any concepts to be com-
bined. It treats all groups equivalently of  necessity, since 
in all cases references to any group occur through a syn-
thetic linkage to lists of  genders, occupations, ethnicities, 
and so on. 

Olson is critical not just of  classification but of  stan-
dard practice in constructing thesauri. Hierarchical rela-
tionships are captured fairly well by the terminology of  BT 
(broader term) and NT (narrower term)—though such 
terminology does not distinguish “type of ” hierarchy from 
“part of ” hierarchies or other types of  hierarchical divi-
sion. We could aspire to identify different types of  BT and 
NT. A host of  different relationships are lumped together 
as RT (related term). But this need not be: we could aspire 
to recognizing several key types of  relationship. Olson 
notes that the thesaurus construction standard, ANSI/ 
NISO Z39.19, provides for a limited set of  allowed RT re-
lationships: process/agent, process/counteragent, ac-
tion/property, action/product, action/target, cause/effect, 
concept or object/property, concept or object/origins, 
concept or object/measurements, raw material/product, 
and discipline or field/object or practitioner; and also an-
tonyms (plus a few arcane exceptions) The standard allows 
these to be explicitly indicated on a local basis. But why not 
insist that these and others are always designated? 
 
3.3 Advantages beyond social diversity 
 
The preceding paragraphs have argued that a certain sort 
of  synthetic approach to classification instantiates a web-
of-relations approach and thus serves each of  the diver-
sity goals outlined above. But of  course social diversity is 
not the only consideration that a classificationist must 
take into account. A classification that supports diversity 
but is shunned by users would be of  little use. A classifi-
cation that is useful but somewhat less supportive of  di-
versity might then better achieve social justice. Any classi-
fication must be judged in terms of  a broad array of  both 
philosophical and practical considerations (see Szostak 
2015). It is thus worth noting that the sort of  classifica-
tion (and thesaurus) urged here has many further advan-
tages. I have argued (2011) that breaking complex con-
cepts into basic concepts is the ambiguity-minimizing 
strategy in classification. Several other advantages can be 
briefly noted (see Szostak 2013b): 
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– Because most works can be classified as links between 
phenomena, we are able to achieve very precise classi-
fications with limited and expressive notation. 

– Users are thus better able to find precisely what they 
want, whether they wish to search in one discipline or 
across all.  

– By distinguishing different sorts of  relationship (espe-
cially causation/influence), we enable searches by 
verb-like terms as well. Friedman and Smiraglia (2013) 
find that most concept maps employed in knowledge 
organization have nouns as nodes and verbs as arcs. 
But our classifications do not reflect this strategy. 

– While other classification systems provide specific in-
structions in multiple places for coding by time or 
place or people, this system has a universal coding for 
such elements. This renders both classification and 
searching easier. 

– Note that the use of  linked notation serves to place 
works [but not individual concepts] within multiple hi-
erarchies (and of  relations as well as things). 

– It should be possible to translate all search or entry 
terms employed in other classifications into basic con-
cepts. The system may provide a solution to the fact 
that online databases employ a bewildering array of  
classification systems. 

– Note that in addition we create the possibility of  
(fairly) automatically coding for new works or for ex-
isting works that are at present poorly classified.  

– Such a classification may also serve as a bridge be-
tween other classifications. Yi and Chan (2010) ex-
plore the possibility of  rendering LCSH interoperable 
with other systems. They criticize LCSH both for in-
consistent application of  hierarchy and for unclear 
semantics and syntax.  

 
Moving forward it would be useful to show how this classi-
fication could be applied to a variety of  works. The various 
advantages outlined above are best appreciated and evalu-
ated in application. Such an approach should look beyond 
books and articles, and engage also with museum artifacts 
and archival documents and websites (Szostak 2014 sug-
gests applicability to the semantic web). It could well be 
that a universal and synthetic approach grounded in basic 
concepts will have appeal both to (especially digital) librar-
ies and to other information repositories that have tended 
to shun complex library classifications.  

Lambe (2007) also appreciates that hierarchy is not the 
only way to classify (he mentions matrices, system maps, 
and facets), and is often not the best. He appreciates that 
our goal is to show how things are related. He suggests 
that users by looking at a classification (he stresses tax-
onomies) should gain a sense of  how things connect. 
Classifications should also serve as artificial memory aids: 

helping us to remember things by relating them to others. 
It deserves to be stressed that a classification that relies 
on combinations across a very manageable set of  sched-
ules is both much easier to master and to understand. 
Most users approach subject headings within existing 
classification systems with no understanding of  how 
these are generated or related to each other. Indeed hier-
archical tree structures have to be identified by research-
ers rather than being provided by the classificationist (see 
Julien et al. 2013). The suggested classification is pur-
posely transparent. 

Lambe addresses in detail the fact that many concepts 
appear within multiple hierarchies in existing classifica-
tions. He is very critical of  this practice, arguing that a hi-
erarchical approach becomes too complicated if  concepts 
appear in many places (see also Soergel 1985, 254-6). It is 
thus better to capture this sort of  situation in other ways 
than through hierarchy. This is precisely what we have 
done. Individual concepts appear in only one hierarchy, 
but complex combinations of  these link all hierarchies. 
And thus our approach serves diversity while also gener-
ating a less problematic classification. 

It could also be that the approach urged here will close 
the gap between the fields of  classification and informa-
tion retrieval. Scholars of  information retrieval increasingly 
disdain the “bag of  words” assumption driving many 
search techniques: that the concepts being searched for oc-
cur independently. They appreciate that users search for 
combinations of  concepts (e.g. Mengle and Goharian 
2010, Khoo and Na 2006). Though search engines gener-
ally ignore existing classification systems, they might find a 
classification which stresses such combinations useful. 
Hjørland (2012), in speculating on the role of  classification 
“after Google,” says much that is consonant with the ap-
proach recommended here: that information scientists 
should work on an overall structure that somehow con-
nects domain analyses, that the key is the semantic relations 
between concepts (though he at times stresses hierarchy), 
and that documents should be classified not in terms of  
simple aboutness but rather what a reader would find use-
ful/novel in them.  

Last but not least, Börner (2006) suggests that in the 
near future scholars might just add ‘nuggets’ or ‘nodes’ to 
the web of  knowledge. That is, the present practice of  
writing stand-alone papers will be replaced by a practice 
of  adding insights to a pre-existing structure. She reviews 
various efforts over the last century to develop links be-
tween related bits of  information (such as citation indi-
ces). New technology creates an opportunity to finally 
achieve this goal. But search engines are like inserting a 
needle in a haystack, and usually do not place search re-
sults in context: they “fail to equip scholars with a birds-
eye view of  the global structure and dynamics of  schol-
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arly knowledge and expertise” (186). The sort of  classifi-
cation here can be used both to classify works and ideas 
(a desiderata noted by Gnoli 2008). It would thus be con-
genial to the sort of  shift foreseen by Borner, such that 
any author’s ideas can readily be related to the ideas of  
other authors. But the structure’s fluidity would mean 
that classification itself  does not privilege certain ideas 
over others. 
 
4.0 Process 
 
The system as outlined above allows the free combina-
tion of  concepts across any hierarchies (of  both things 
and relationships). How, though, are these hierarchies de-
veloped? Though we have reduced the need for hierarchy, 
it is nevertheless important to ensure that these hierar-
chies themselves still reflect our goals with respect to so-
cial diversity. 

Olson has also often used a “slicing pizza” analogy. 
We can subdivide classes into subclasses in multiple ways. 
Different groups may wish to slice their pizza in different 
ways. This conundrum seems insoluble. Any use of  hier-
archy in classification must of  necessity privilege one way 
of  slicing the pizza. And Hjørland (2012) notes that there 
are no good guidelines on how to pursue an interpretivist 
approach to classification, once one denies there is one 
best way to subdivide. 

But it is in fact quite straightforward to address this 
problem within the sort of  classification urged here: most 
if  not all possible approaches to slicing any pizza can in 
practice be addressed simultaneously within a web-of-
relations approach. As noted above, the web approach 
significantly lessens the need for hierarchy. In particular, 
it eliminates the oft-noted practice (e.g. by Mazzocchi et 
al 2007), common in all major classifications, of  abusing 
hierarchy such that causal arguments (or other sorts of  
relationship between phenomena) are treated as if  they 
were a proper subset of  some phenomenon. Recycling 
need not be treated as a subclass of  garbage because 
there is no other place to put it if  a synthetic approach to 
combining things and relationships is taken. 

More centrally, when hierarchy is employed in the type 
of  classification recommended here, it is usually subdivi-
sion in terms of  “type of ” (but occasionally “parts of ”) 
that is called for. And “type of” is best defined functionally 
for social phenomena (so that institutions, for example, are 
classified in terms of  their official purpose) and in terms 
of  their essence for natural objects (so that species are or-
ganized in terms primarily of  genetic inheritance, and 
chemical compounds in terms of  constituent chemicals).  

Yet surely this privileges this one slicing strategy? 
While there are other reasons for pursuing this particular 
slicing strategy, the one to stress here is that most/all 

other ways of  slicing the pizza can be easily captured 
through combinations. It has often been noted, for ex-
ample, that pharmacologists might want to classify drugs 
in terms of  physiological effect, while chemists will want 
to classify them by chemical composition. The former 
can easily be rendered as, say (chemicals)(reduce)(blood 
pressure). The latter can only be captured through a “type 
of ” approach. In other words, the classification wished 
for by pharmacologists is a classification of  relationships, 
whereas the classification sought by chemists is a classifi-
cation of  subsidiary types of  real things.  

We can then proceed to classify chemicals the way 
chemists would. A pharmacologist seeking to reduce 
blood pressure can nevertheless readily find all works on 
(chemicals)(reduce)(blood pressure). Such works will 
likely report on successes achieved with some chemicals 
and perhaps failures experienced with others. The phar-
macologist may wish to explore chemicals that are similar 
in some way to those that have proven successful in the 
past. In doing so they can be guided both by the chem-
ist’s understanding of  chemical composition and the 
pharmacologist’s understanding of  relationships. 

The claim here is strong. We have collectively imagined 
or at least exaggerated the challenge of  slicing because we 
have abused hierarchy in order to capture relationships. 
Once we handle relationships as relationships, the slicing 
conundrum is alleviated and may even disappear. We 
must always be careful of  reaching empirical conclusions 
on the basis of  theoretical arguments alone. The argu-
ments made here must be tested in practice. My own ef-
forts to develop the Basic Concepts Classification suggest 
that we only rarely confront choices about how to slice 
(see Szostak 2013b). But this conclusion needs to be veri-
fied by others who may bring different slicing preferences 
to the task. What is clear on theoretical grounds is that 
we can substantially reduce our slicing choices by treating 
relationships as relationships. 

Our success here reflects the simple fact that most 
scholarly works—and likely most general works as well—
express some sort of  causal relationship: (chemi-
cals)(reduce)(blood pressure) or (dogs)(biting)(mail car-
rier). The best way to capture the subject of  such works 
is to synthetically link things and relationships. The mi-
nority of  works that examine the properties of  a particu-
lar thing (or perhaps relationship) are also best dealt with 
synthetically: (steel)(is)(strong). 

Mai (2010) argues that information science has long 
but mistakenly assumed that we were searching for the 
one best classification, and that general rules and com-
monalities existed that needed to be identified. As noted 
above, he argues that bias is inevitable. But it is useful to 
explore here the precise arguments he makes with respect 
to what we have termed “slicing the pizza.” First, he 
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notes that likeness is not a quality of  things but a rela-
tionship between them; we can find some similarity be-
tween any two things (e.g. plum and lawnmower). But 
what sorts of  similarities exist between a plum and a 
lawnmower? Perhaps color, perhaps uses to which they 
can be put, perhaps places they are stored. All of  these 
can be captured through relationships. The only singular 
class of  which they are “types of ” is “things.” It is thus 
not true that there exists some logical classification of  
things in which plums and lawnmowers would appear 
within the same subclass. Likewise, Mai notes that a cow 
can be treated as a type of  food, an animal, and so on. 
But again we can handle these diverse classifications 
through relationships. We need again to be careful of  
leaping to an empirical conclusion, but it must seem that 
many/most/all types of  likeness can be handled through 
a web-of-relationships approach. And indeed Mai’s own 
words—that likeness is a quality of  relationships—
suggest that this is so. 

Mai then argues, following Hjørland, that a stone in a 
field has information of  different types for different us-
ers and thus we cannot hope to classify all of  these; no 
one mapping is the true mapping. But we can clearly use 
relationships to capture (at least) many of  these for they 
reflect different uses to which the stone can be put: min-
ing, building, skipping, and so on. It is noteworthy that 
the word “mapping” is used here in the sense of  one-to-
one mapping when the solution is a map that shows all 
relationships and thus allows one concept to be mapped 
to many.  

Finally, what about an area where there is intense 
scholarly controversy, such as in defining types of  mental 
illness? Psychologists disagree about how this is best 
done (see Cooper 2011). Even here a web-of-relations 
approach has much merit. Some psychologists would 
classify in terms of  physiological symptoms and others 
psychological symptoms. Some would look for common 
causes, others for common effects. Rather than choosing 
one way of  classifying mental illness, it would be better to 
employ relationships to capture all.  
 
5.0 Concluding remarks 
 
Though the three issues of  purpose, structure, and process 
were addressed separately, the analyses are complementary: 
there is one approach to classification that addresses all 
three. It is thus possible to develop a classification that re-
spects and supports social diversity. Such a classification 
must be universal, must be grounded in the basic concepts 
that we perceive, must allow the free combination of  all 
things and relationships, and should seek to classify works 
with respect to authorial perspective. Such a classification 
serves the goals outlined in the second section: it supports 

communication both within and across groups, does not 
privilege any group, and blends domain analysis with a uni-
versal approach. It instantiates the web-of-relations ap-
proach advocated in the third section; indeed only a uni-
versal approach that involves the free combination of  basic 
concepts can fully instantiate a web-of-relations approach. 
It thus alleviates many of  the problems associated with hi-
erarchy by reducing the need for hierarchy. In particular the 
synthetic approach addresses the important concern, ad-
dressed in the fourth section, that different groups and in-
dividuals might prefer different approaches to breaking a 
class into subclasses.  

Social diversity is one of  many goals to be pursued in 
classification. Happily, the approach to classification rec-
ommended in this paper also has many other positive at-
tributes. These were briefly reviewed in the third section. 
There is thus no conflict between supporting social di-
versity and pursuing various other goals of  knowledge 
organization. 
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