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QUANTITATIVE REVOLUTION

IN GEOGRAPHY

TheHartshorne-Schaefer Debate

In hismonumental publication“ The Nature of Geography”, published in 1939, Richard Hartshornelaid
down hisviews about the way how Geography should be conducted. He mainly drew hisideasfrom
German geographers, such asAlfred Hettner, Immanuel Kant, and Alexander von Humboldt. Inhisview,
thegoal of Geography wasared differentiation, investigating the patia distribution of physical and human
phenomena(factors) asthey relateto spatia unitsof differing granularity like placesor regions (Hartshorne,
1939). Heargued that, we ought to define and delineate unit areasin which thefactorsareassumed to be
constant, and since no two finiteareason earth will ever exhibit the same combinations of factors, such
areasareunique.

A Geographer’stask wasto deliver athorough description of these places, including al perceivablefactors.
According to Hartshorne, Geography wasan idiographic discipline, describing the unique, asopposed to
nomothetic disciplines, which search for universal laws. If al placesare unique, thereare either asmany
lawsasthereare places (whichdefeatsthe purpose of laws), or nolawsat dl, which waswhat Hartshorne
advocated for. Thismethodol agical approach waswhat di stingui shed Geography from other sciences,
such asPhysics, Mathematics, or Chemistry, which were nomothetic - Geography was exceptional!
Geographerscollected factsfrom placesaround the globe and therefore, created an inventory of knowledge
which could thenbeclassified. Ared differentiation (or areal studies) wasthe modusoperandi during that
epoch, which remained unchalenged for along time.

Fred Schaefer wasthefirst personwho chalenged Hartshorne' sviewsand who received al ot of attention
forit. Inhispublication “ Exceptionalismin Geography: A Methodol ogica Examination” that cameout one
year after hisdeathin 1953, he argued that Geography was not at all exceptional, which wasone of the
many pointsin which he disagreed with Hartshorne (Schaefer, 1953). Thisarticleis often seen asthe
beginning of theadoption of scientific methodsin Geography, ultimately leading to the quantitativerevolution
(Kitchin, 2006). According to Schaefer, the process of scientific knowledge generation in Geography
consistsof two typesof investigations: Regional onesaim for the gathering of factsabout all aspectsof a
region which the author findsimportant enough to consider, and which can be subsequently grouped into
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classes. Systematicinvestigationsrelate regionsto each other and aim for finding universal lawsthat
govern spatid patternsof regiona factor-combinations, which areredlizations of theselaws. Finding them
enablesusto formulate hypotheseswhich can betested using statistical methods.

Hartshorne, in Schaefer’ sview, wasmerely concerned with theregiond typeof investigation. Puredescription
iscommoninfieldsthat arein an early stage of development, so Schaefer gives examplesfrom other
scienceslikebiology, whichwasalso largely descriptive and taxonomicinitsinfancy. Schaefer wasafraid
that Hartshorne was contributing to aroadbl ock of geographi c devel opment towardsascience, which he
stated was one of the main reasonsfor publishing hisarticle.

Schaefer further criticizesthe exceptiondist clams’ by Hartshorne, hisfollowers, and the people hedrew
from. The notion that Geography isexceptional because of its methodol ogical dualism (regional and
systematic), which was formulated by Hettner and Victor Kraft, andwhichwas later picked up by
Hartshorne, is simply refused by Schaefer with reference to other sciences that showed the same
characterigtic. It seemslike much of the disagreement between Schaefer and Hartshorne was about one
important statement by Kant, which saysthat Geography and History are both purely descriptivewiththe
only differencethat Geography focuseson space, while History focusesontimeandthat itisthedescriptive
naturewhich distinguishesthem from other sciences(Kant, 1802).

Schaefer arguesthat this statement i swrong because other sciences, such asAstronomy make use of
descriptionsof spaceand timetoo, which disqudifiesany exceptionaist claim. Furthermore, thetext that
containsit wascompiled from Kant’snotesin hisearly career, which Schaefer calshis” pre-critica period”,
while Kant’s philosophical authority stemsfrom his®critical period”, later in hislife (hismajor work,
“Critique of Pure Reason” stemsfrom that time, 1781). Since other scienceswerein the stage of their
infancy around that time (Biology), being purely descriptive seemed to be completely natural and sowas
writing the same about Geography.

Lastly, Schaefer challenged the authenticity of thedocument, arguing that the handwritingwasnot Kant's,
implying that oneof hisstudents could havewritten themajority of it. Schaefer goeson and explainsthat
Hartshorne has misunderstood theworks of Hettner, and accusesthelatter of supporting and spurring the
exceptiondigt claim. Hettner stated that Geography and Hitory arechorologic, examining causd rdaionships
between phenomenawithin regions, and integrating phenomenaheterogeneous among themsel ves. Both
fieldsaim for explaining the unique, which does not know any laws. According to Schaefer, Hartshorne

misunderstood Hettner because of the Germanword “Wissenschaft”, which hasamuch broader meaning
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than the Englishword“ science”’, and denotesany organized body of knowledge, such asRechtswissenschaft

(law-"wissenschaft”).

Schaefer also accused Hartshorne of citing Hettner very selectively, as some of hisother work can be
guoted as supporting the nomothetic position. Thisisapoint that Hartshornelater accused Schafer of
contradicting himsdlf (first saying Hettner iswrong, and then saying heispartly right, Hartshorne, 1954).

Hartshornewasnot amused, hisresponseto Schaefer’ sarticlewasfierce. Asafirg reaction, heimmediately
published ashort comment about the matter (Hartshorne, 1954), discrediting Schaefer’ swork asnon-
scholarly dueto alack of evidence, omitted citations, and the misinterpretation of statementsfrom other
authors. He announced two publicationsthat would clear thingsup that Schaefer had clouded:

Firdt, aline-by-linecorrection of dl omitted citationsand fa sehoodsin Schagfer’ sessay, likethesummary
of passagesthat contradict the meaning of their author. Thiswould provehimwrong and re-establish the
statuswithin the Geographic community asif “ Exceptionalismin Geography” wasnever published.
Second, hewould publish astatement on half adozen questionsabout the character of Geography that
should clarify what many Geographersobvioudy were confused about. Hartshorne' s** Exceptiondismin
Geography” re-examined” was published in 1955, in which he comesto the conclusionthat: “ Thetitle of
thecritiquelead thereader tofollow thetheme of an apparent mgor issue, “ exceptionaism”, which proves
to benon-existent.” (Hartshorne, 1955).

Theoretica Geography emerged under thelead of William Garrison and hisgroup, whowerehighly influenced
by him and other Geographerswho sought for laws governing spatial patternslike Walter Christaller,
Johann Heinrich vonThunen and August L osch. William Bunge pointed out that “ Hartshornewashighly
pessimistic about our ability to produce geographic laws, especidly regarding human behavior. Schaefer
has done us agreat service in sweeping away our excuses and thereby freeing usfrom self-defeat.”
(Martin, 1989).
The Quantitative Revolution and Spatial Science

Positivismisaset of gpproachesaiming for the gpplication of scientific principlesand methodsdrawn from
thenatural sciencesto socia phenomenain order to explain them (Kitchin, 2006). August Comte (1798
- 1857) postul ated Positivism, which focuseson factsand truthsthat areempirically observablerather than
on speculation, objective data coll ection through common methods of observation, the formulation of
theorieswhich can betested, and the devel opment of lawsthat explain and predict human behavior.

Positivism has6 assumptions:
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* Firgt, human decisonshave adeterminable causethat isidentifiableand verifiable,

» Second, thesedecisionsfollow aset of lawsto whichindividual sconform.

 Third, thereisan objectiveworld that compromisesindividua behavior that can be observed objectively
onuniversally agreed criteria

» Fourth, scientistsaredisinterested observers, standing outsidetheir subject matter, taking aposition of
neutrality and reaching dispassionate conclusions.

* Fifth, thereisastructureto human society.

» Sixth, theapplication of lawsof positivist socia science can be used to alter societies (Kitchin, 2006).

Positivism follows a deductive appr oach for knowledge discovery: Theories are devel oped and

hypothesesformulated in order to betested empirically. If datado not suppaort the hypotheses, thetheory

ismodified and new hypothesesareformulated for testing. Objectivity throughindependence of scientists

ispreserved through conformity to five premises: Origindity, commundity, disinterestedness, universalism,

and organized skepticism. Thismeansthat thegoal of Positivismisthe advancement of new knowledge,

whichisshared if itsprovenanceisfully recognized. Scientistsareinterested in knowledgefor itsown sake

and judge on academic groundsonly.

Knowledgeisadvanced by constructive criticism (Kitchin, 2006). Inthe 1950s, geographers started to

expressthe need for more scientific methodsin their field, in order to find lawsthat govern spatia patterns

and processes. Therefore, they started to look for quantitative methodsin fieldslike Mathematics or

Physicsinorder to apply.themta their problems (Burton, 1963). Upto that point, Geography had beenan

entirely descriptivediscipline. Fred Schaefer drew hisargumentsfrom Positivism, and challenged the

dominating view of Geography asanidiographic discipline (Kitchin, 2006).

The quantitative revolution that followed, and that replaced description with explanation, individual

understanding with general laws, and interpretation with prediction (Kitchin, 2006) isvery well described

by thefollowing statement: “ Therewas asense of discovery and forging, of breaking out of the banal,

factual boxeserected by the old men, and asense of reaching out to scholarsin fieldswhich we had never

been properly introduced...” (Gould, 1979).

Quantitative Geography, also known as Spatial Science, is defined as Geography relying on

accurate measurement for searching statistical regularities and associations. It focuses on what

is observable and measurable, in order to formulate hypotheseswhich aretestable. It'sgoal isto

gather evidence asabasi sof judgment about redlity that most peoplewould accept. Therefore, it hasmany
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commonalitieswith apositivist approach (Fotheringham, 2006). Marxist geographerscriticized that Spetia
Sciencewasableto answer avery limited scope of questions, and did littleto solvereal-world problems,
whereasaradica Geography should aim for changing theworld (Castree 2003). In addition, humanist
geographerscriticized that Spatial Sciencewas peoplelessandthat it did not incorporate people sbeliefs
and emotions, whilefeminist geographersargued that it was underpinned by amasculinist rationality. They
rejected the “man’s quest for agods eye-view of the world”, and advocated for focusing on power
relationswithin the research process and more self-refl ection with respect to personality, expertiseand
influence on the production of knowledge (Kitchin, 2006).

what about Positivism and Spatial Sciencetoday?Many of the methodol ogiesthat were devel oped during
the quantitativerevolution are still widely used today. Spatia analysisthat makes use of Geographical
Information Systems(GIS) arebasically adirect legacy of that time.

Many studiesin Biogeography utilize positivist appr caches:

First, theory isexamined, hypothesesformulated, then, datacollected during thefield season. Treesare
identified, counted and measured, disease symptomsdocumented, birdsare spotted and al theinformation
isthen related to space.

Next, variables such astemperature, humidity, Sope, and topographic wetnessindex are extracted from
readily avail able datasets at the samplelocationsin order to feed them into aregression model. Spatia
autocorrel ation isaccounted for using methodswhich are adopted from Mathematics and Statisticsand
finaly, thehypothes siseither rgjected or confirmed whichleadsto another advancement intheory. Predicting
human behavior, which Auguste Comte stated as one of the goals of Positivism (Kitchin, 2006) isnot
possible nowadays, at least not a anindividual level. Group behavior can be predicted to somedegreefor
certain Stuations, whichisshown by decision making based on crowd simul ations (Shendarkar, 2006), but
extracting human thoughtsand opinionstill provesto bedifficult.

Neo Positivism arisesout of the anal ogy between physical and socia phenomena. Auguste comte made
philosophica positivismthe cornerstone of hissociol ogical thought. But theschool of neo-postivismtraces
theoriginto statisticd tradition rather than Comte's philosophical positivism. Neo positivetakes phenomena
formthe physica world asmode sfor socia eventsand usesthelawsof theformer to explain thelatter. It
assertsthat sociology should be ascience and its methods should follow these of the natural especially

physical sciences.
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Neo positivistscons der sound scientific methodol ogy to bethefirst principleof sociologica analyss. For
them sound scientific methodol ogy involves mathematical and other formal model sthat incorporate
formalization of variables. Computer techniquesand language, experimenta logics, laboratory experiments
and computer simulation of human behaviour. Among early thinkers Pareto and Giddings stressed the
scientific nature of sociology and recommended the use of methods commonly adopted in the natural
sciences. Dodd, Ogburn, Zipf are considered to theleading exponents of neo-positivism.

Positivistic epistemology: Neo positivismreectsapriori definitions of the essential nature of society,
culture, socia structure and institutionsand insistson operationa definition of concrete phenomena. The
sequence of observable consequencesthat form acluster of senseimpressionsistreated asthe proper
subject matter of sociology.

Operationalism: Neo positivist are not sati sfied with the vague definitions of theoretical constructsand
concepts. Each term must be defined precisely and trand ated in measurabl e variables. For Neo positivists
sociological theory isasystematic collection of concepts useful.intheinterpretation of statistical findings.
Quantitavism: Statistical analysiswhich incorporates enumeration and measurement isbasic to neo
positivism. Dueto the advancesin computer technology avariety of methodsand techniquesareavailable
.Hencetheneedisto put together the piecesof information pertaining to unitsof socia structureintoformal
and mathematical system so that the relationship between different variablesmay be attained.
Empiricism: Whether it issurvey research or experimental observation ,theempirical work fallsintoa
standard pattern. Placeaproblem that can beinvestigated by afact finding inquiry. Formulation of aset of
hypothesisthat can be tested on the basis of individual responsesto aset of questions. Collection of
answerson aninterview schedule, structured questionnaire.

Behaviourism: Because of the emphasis on operationalsm and quantitativsm ,neo postiviststend to
study observablebehaviour pattern. they concentrate on specificingtancesof interaction, sometimescounting
thefrequency and patternsof repetition. Substantive problemsof socid structureand thehistory of ingtitutions
and ideasare often ignored,concrete behaviour of individual sbecomethefocus of sociological inquiry.
Neo positivistsdevel op non subjective and non voluntaristic theories of action and interaction. Based on
mechanistic and field theoretical conceptions, extremevariantsof neo-postivism may border behavioura
determinism.

Mathematical theory construction: Neo positivists have commitment for formal theory construction.

They claim that the strong symbolic representation of atheory intermsof theformal logic of mathematics
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necessarily increasesthe precision of theoretica propositions. The system of formal logicin mathematics
enables substantive propositionsto be couched in termsof exactly defined conceptsand to statethemwith
logica coherence. Formal theory congtruction appearsintwo different contextsfirst thereistheformalization
of well devel oped substantivetheories. Second specific findingsof particular empirical research arecodified
inmathematica termsand then organized into aforma theoretica sysemwhich established themathematica
relationship between variablein symbolicterms. Most of the empirica studiesundertaken by sociologists
fal inthiscategory .However impact of mathematical sociology hasbeen limitedto few aress.

Criticism of Neo-Positivism

Thecriticsof Neo positivism call the scientific sociology asmeaninglessjumble of numbersand formulas.
Because of their dependence on frequency and measurement ,neo positiviststend to study socid Stuations
an problemswhich arerecurrent.

They dsodisplay astrong historica biasbecausetheir techniques permit themto sudy only contemporary
socia problemsand not historical social events.

They tend to choosethose areasthat |end themsel ves most readily to mathematical formulations tothe
virtual neglect of more substantive areas of theoretical significance. Neo positivismisoften critised as
devoid of any substantive propositionsand theories. The clamsof Neo positivistsareregected by Millson
the ground that socia science should not betreated asastorage building block endeavour.
Quantitative Revolution.

Theshift of focusof geographica studiesduring mid 1950sand early 1960sinevitably involved arevolution
inthenature of geographical work. It wasclear that the new concept of geography asthe science of spatia
analysisof phenomenaon the earth’s surface with apronounced commitment to theory, needed anew set
of methodol ogiesfor explanation. Intheinitial stages of the changeover, few attemptswere made at
programmatic statement on how research should be conducted, even though therewasawidely felt need
of ahand book on quantitative models of explanation based on mathematical and statistical procedures.
Thesewere being increasingly made use of in the new researches coming from theleading centres of
quantitativespatia geography.

Ackerman (1958) in hisessay Geography asaFundamental Discipline, observed that the singletheme
used to characterize the devel opmentsin contemporary geography, will beilluminating covariant relations
among earth features. Ackerman conceded that much fundamenta research in geography could not below

giving. It was, rather, required to be concerned with ahigh level of generalizationin order that itsresult
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could givemeaning to other research effortsthat may follow it. All geographic research must havea' block
building character’. Therequirement isthusto make geography more precise and accurate and accurate
study dependson quantification.

Insum, thedl important instrument for bringing about therequired changein pergpectivesingeographica
work from regional -idiographi c to systematic nomothetic was quantification. It meant increased use of
advanced mathematical and statistical techniques. Hencethe mid 1950'schangeover in the philosophy
and methodology of geography has been generally referred to as Quantitative Revolution.
Quantification wasthekey totheradica transformation of spirit and purpose. Thisdisciplinary transformation
of geography was part of process shared by many other disciplineswhere established order had been
overthrown by rapid conversion to amathematical approach (Ian Burton, Canadian Geographer).

Themovement that |ed to the quantitative revol ution in geography was initiated by physicistsand
mathematicians. It first transformed the physical and then biol ogical sciencesand by 1950’ swasstrongly
represented insocia sciences. Thismovement towards quantification was part of the general spread and
growth of modesof scientific anaysisinto aworld formerly dominated by aconcern with the exceptional
and theunique. Burton outlinesthat geography wasa' following’ disciplinerather than‘leading’. Thusthe
mechanistic approachin the 19th century found expression in adeterministic cause and effect approach to
study man-environment inter relation. Quantification in geography |led to the use of new techniqueswhich
weredrawn from stati sti cs, which replacesthe concept of inevitable effect by that of probabletrend. As
therevol ution progressed, the use of quantification becamemoreand more indeterminigtic.

The movement towards quantification began in 1940s. It gained momentum following the classical
statements of Ackerman and Schaefer infavour of making geography more theoretical and systematicin
nature. It reached its culmination between 1957 and 1960 and wasover by 1965.

Hartshornein 1959 strongly advocated that geographic work needed generic conceptsand that it
needed to determine correlation of phenomenawith maximum level of certainty. Both these purposes
could be best accomplished, if the phenomena can be fully and correctly described by quantitative
measurementsand these can be subjected to statistical comparisonsthrough thelogic of mathematics.
Spatein his 1960 paper on* Quantity and Quality in Geography’ intheAnnal sof A ssoci ation of Geography
(AAG) referred the statistical techniquesrestrictsthe basic unity of thediscipline.
Whilequantificationwaseasly adopted inthestudy of physica geography —geomorphol ogy, climatology

and biogeography —considerableresistance was encountered in thefield of human geography, asthe
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revol ution ran up against the notion of unpredictably of human behaviour. By end of 1950showever, wide
recognition that, asocia sciencewhichidentified random behaviour at micro cosmiclevel and predictable
order at macrocosmicleve isalogicd outgrowth of the quantitativerevol ution.

Therevolution wasinspired by agenuine need to make geography more scientific and theoretical in
orientation. Dissatisfaction with ideographic geography at areal differentiation lay at itsroot and the
devel opment of atheoretically oriented geography wasits mgor consequence. It thuswastruethat the
need to devel op theory preceded the quantitative revol ution but quantification had added point to the need
and it offered atechnigque whereby theory could be devel oped and improved.

Thoughthequantitativerevolution had been over by early 1960s, therehad beenfew focused discussions
on the philosophy and methods of new geography that could serve asaguidefor.the new practitioners.
Bunge's 1962 monograph on Theoretical Geography wasthefirst tofulfill theneed. Bungeidentified
geometry asthe mathematics of space and hencethelanguage of new geography asspatia science. This
text remained the standard reference on the subject until Harvey' sExplanationin -~ Geography was
publishedin 1969.
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