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SOME OBSERVATION TN HWULTIVARIATE TECHNIGUES
IN ANDSCAPE EVALUATION

INTRODUCTION
<1>
1. The last decade has witnessed an unprecedented rise in the

number of techniques designed to assess the relative wvisual
quality of the landscape {see PENNING-ROWSELL,1973,1975, and
DEARDEN, 1977a for bibliogravhical reviews},

EXPERIMENTADOR COMO CIRC-TIEMPO

2. This proliferation has been prompted by two main forces
{ DEARDEN, 1978).
RESULTADO

3. First, planning agencies on both sides of the Atlantic have
become more aware of the 1mportance ot “+he—v isuat—resources of a
region in the quest for higher environmental gquality and citizen
satisfaction,

TEX EXPERIMENTADOR-COGNITIVO
4. This has been reinforced by recent legisiation and and the
more serious attention being accorded aesthetics in the courts

( ANDERSON, 1968; BROUGHTON, 1972; LEIGHTY, 1972 and CERNY, 1974).
OBJETIVO

5. Conseguently, increased research funds have been made
available to researchers in Chis area, and otgo, and probably not
totally unconnected, increased numbers of researchers have become
interested in the aesthetics of landscape.

TEX v OBJETIVO

<27
1. Second, ,judgements of visual quality are, and always will be,
purely subjective opinions.

TEX PORTADOR-ADSCRIPTIVO

2, Considerable doubt (e.g. TURNER, 1976) has been expressed as
to whether such opinions can ever —He& — incorpocrated into a
generally accepted technique for the assessment of visual
quality.

EMITIDO

3. _Consequently, at the moment, there is an absence of valid and
reliable theory in the area .
TEX CIRC - TIEMPO

4. This, coupled with the difficulties involved in the gstudy of
such an Inherently —subjective —topic —renders the field of
landscape aesathetics— opem to a—wide range of methodological
interpretation, which, in turn, has spawned the numerous
techniques currently in use.

CAUSANTE-ADSCRIPTIVO




<3>

1. DANIEL {(1978) has suggested that proposed techniques meet

Lthree criteria: that they be valid, reliable and practical.
EMISOR

2. Many of the techniques suggested Lo date fail to do this,
especially the first two (DEARDEN, 1977b).
AGENTE COMO PORTADOR-ADSCRIPTIVO

3. However, more recently a number of statistical techniquesa
have been developed (e.g. COVENTRY-SOLTHULL-WARWICKSHIRE, 1971 ;
ROBINSON et al.,, 1976; DEARDEN,1979) that appear to be more
capable of fulfilling the criteria.

TEX CIRC-TIEMPO
<4>

1. All these techniques are similar in that they use multiple
regresgsion as a means oF ascertaining the relative visual gquality
of a region,

PORTADOR-ADSCRIPTIVO

92, The techniqueg differ, however, in the derivations of the
inputs to the regression model.
PORTADOR~ADSCRIPTIVO

3., In _particular, the important work of Robinson et al. suggests
that the variables constituting the indépendent side of the model
be factor analysed,

TEX EMISOR

4, CLWYD COUNTY COUNCIL (1975) produced a map of visual quality
using this methoed, and SHAFER, HAMILTON and SCHMIDT (1869) also
used factor-analysed independent variables in a somewhat similax
endeavour,

AGENTE-CREATIVO

5, _This paper proceeds through a brief description of a
statistical technique (DEARDEN, 1979) to an evaluation of
whether factor analysis is a desirable step in the prediction

of the visual gquality of landscape by statistical methods.
0.T. EMISOR

<5>

1. This _gquestion becomes important if it is found that, in a

study of the same area using the same data and statistical

techniques, the visual quality map produced varies significantly

according to whether the independent variables are factor

analysed or not before input to the regression.
PORTADOR-ADSCRIPTIVO

9. If the maps are found to differ gignificantly, the question

arises as to whioch 1s the more valid representation of visual
quality.
CIRC~CONDICION



<62

1. Qbviously, the resolution of this guestion has both
theoretical and practical implications.
INTERPERS POSEEDOR

2. First, the objective of producing & visual-guality map is
so that it can be incorporated along with other Tesource
information into land-use policy decision-making.

TEX IDENTIFICADO

3., The quality of land-use planning decisions are influenced by
the integrity of the information upon which Lhey are based.
AFECTADO

lon
(D

4, If variations in t assesament of relative visual guality

2]

are more the product of the method by which 1t was evaluated
than actual differences in Jlandscape Then this lowers the
integrity of the input, with a congequent lowering in the quality

of decision-making.

-]

CIRC~CONDICION

7>

1. Second, it is with considerable difficulty that decision-
makers have finally been persuaded of the 1importance of the
landscape aesthetics in making land-use decisions.

TEX CIRC-MANERA

2. Much hard-earned credibility could be lost by the production
of differing visual-quality surfaces of the same area.
OBJETIVQ COMO EXISTENTE

3. Finally, if the technique is to be promoted for use by
Dplanning _agencies then as precise and unambiguous a statement of
methodology as possible is required.

TEX CIRC-CONDICION

THE STATISTICAL PREDICTION OF THE VISUAL QUALITY OF THE
LANDSCAPE

<8
1. _The _procedures followed to obtain input for the various

models follow a similar pattern,
AGENTE COMO PORTADOR-ADSCRIPTIVO

9. Field assessment by a selected team of observers is used to
derive rigorous mean visual-quality scores for a representative
sample of the total numbers of grid squares within the area
under consideration; these are the dependent variables.

OBJETIVO COMO MEDIO




3. The independent side gof the model is comprised of
measurements per grid square for each of a number of landscape
elements {usually between 20 and 30), whose presence is
hypothesized to be related to visual quality (see Table 1 for
those used by DEARDEN, 1978).

PORTADOR-ADSCRIPTIVO

4, With a knowledge of the strength of each element within each
unit, 1t is possible, using the sample mean quality scores as

the dependent variables in a multiple regression, to establish a
weight (i.e. a regression coefficient) for each element that

reflects its contribution to visual quality in the units
sampled,

CIRC-MEDIO
5. Thus

@i = A + S(k=1 to n) Bk Xkj + e,

where Qj = mean visual-quality score of each unit sampled;
A = regression constant;
Bk = understandarized regression coefficient for

variable k;
Xjk= incidence of variable k in unit j;
e = error Lerm,
TEX IDENTIFICADO

<9>

1. The visual-quality scores that would have been accorded each
of the unsampled units, had they been surveved on the same basis
as the sample units, can then be calculated again TUsSing Cle
equation given above through a knowledge of the strength of
occurrence of each element within each unit plus knowledge aof the
use of the standardized regression coefficients.

OBJETTIVO

)

2, The _range of scores obtained can then be broken down into
clagsses and the results mapped,
OBJETIVO

<10>

1. _The validity of this type of approach is, of course, largely

dependent upon the quality of the inputs of the regression.
PORTADOR-ADSRIPTIVO

2, The R2 _value of the regression, although ostensibly an
indication of validity, merely shows the proportion of variance
in the dependent variables accounted for by the independent
variables in the particular sample used.

CAUSANTE-COGNITIVO

3, Whether the dependent variables. no matter how rigorously

derived, consgtitute a valid representation of vijual duaiity ¥s

difficult to establish due to Fhorny phitogophical and

theoretical problems of defining a quality metric.
PORTADOR~ADSCRIPTIVO




4. However for the purpose of this study, it will be assumed that
the dependent variables do constitute a valid representation of
visual landscape quality, for it is variations in the independent
side of the model which are our main concern at the moment.

TEX CIRC-FINALIDAD

THE VISUAL-QUALITY MAFPS

<11>

1. Using the regression models described above, two maps of the
visual landscape gquality of the Saanichn Peninsula, British
Columbia, were produced, one using individual landscape elements
and the other factor-analysed landscape elements as the
independent variables in the regression equation,

CIRC-MEDIO

2. In each case, a step-wise procedure was used such that the
variable accounting for +the largest amount of variance

unexplained by the precedent variables is entered at each stage,
CIRC-LOCALIZACION

3., Thus, the variables in Table 2, the regsults of the regregsions

using the individual landscape elements, are presernted 1im  the

order in which they entered the equalbtlon.

TEX PORTADOR-CIRC~-MANERA

<12>
1. With all 30 variables in the equation, the R2 value of 0,92

indicates that 92% of the wvariance 1n the dependent variables 1is

accounted for.
CIRC-TIEMPO

2. Thisg figure is, however, an exaggeration of reality produced

by the #zero-order correlations erroneously being treated as if

they were error-free, resulting in sonme capitalization of chance.
PORTADOR~ADSCRIPTIVO

3. The R2 adjusted measure provides a more realistic
interpretation of the actual predictive value (see KERLINGER and
PEDHAZUR, 1973, p. 282, for examplel}.

IDENTIFICADO

<13>
i, _In _addition, it is necessary to decide whether all 30
variables should be used for predictive purposes or whether

there 1is some cut-off point after which the addition of
further variables merely capitalizes on random factors.
TEX EVALUATIVOQ

2. Reference to Table 2 illustrates that, after a certain point

{(the addition of the variable "Hedge"), the R2-ad justed wvalues
start to fall.

EMISOR

o



3. The addition of the remaining variables therefore, onlYy

reduces the amount of adjusted variance explained.
AGENTE

4. It was , therefore , decided that the maximum number of
variables should be included up to the point of decreasing R2-
adJust‘,ed values to obtain the regression coefficients using the
equation presented earlier

TEX PROCESO COGNITIVO

5. A graph ghowing observed against predicted visual guality
scores for each of the 43 sample units is presented in Fig. T
PORTADOR-CIRC-LUGAR(TEX)

<t4>
1. The xvisual-guality scores for the unsampled units were

Ca%CU}-ﬂted by multiplying the incidence of each variable in each
unit by the unstandardized coefficient for each reapective

variable.

OBJETIVO

2, These were totalled for all variables in each unit and added

to the regression constant for the equation at this astage t.o

produce the final estimate of visual gquality for each unit.
OBJETIVO

3. The range of values obtained was divided into five classes

and the results mapped to produce the visual-quality surface of
the area(Fig 2).

OBJETIVO
<16>
1. A second map of the visual guality of the area was produced
using factor-analysed independent variables following the

suggestion of ROBINSON et al. (1976).
OBJETIVO-CREATIVO

2, Previous to the analysig, all wvariablesa measured on a
presence/absence basis {see table I} were removed from the data
to minimize the chance of random correlations.

CIRC-TIEMPO

3. Using & varimax rotation, eight factors were identified with
eigenvalues aver one (Table 3}.
CIRC-MEDIO

4, The factor scores plus the four variables removed  previous
to the anpalysis were used as independent variables —in—tthe
regression equation to obtain the regression coefficients,

OBJETIVO COMO ROL

5.The multiple regression was undertaken using the same step-wisge
procedure as before and LNE resutts—are—presented—in—table 4.
OBJETIVO




6. The criteria for deciding the most appropriate c¢ut-off point
were those adopted previously, 1.e. at the point of the maximum
RZ2-adjusted value,

IDENTIFICADO

7. A graph illustrating the relationship between observed and

predicted visual-quality gcores for each of Ihe Sample Units is

presented in Fig. 3. __
PORTADOR-CIRC-LUGAR(TEX)

<18>
1. The unstandardized coegfficients plus the regression constant
were used to predict visual-quallly scores for &alr the
ungampled units.

OBJETIVO COMO MEDIO

2. The range of values was split into five quality clases with
the same numbers of units in each class as in the previous map
(Fig, 2) and the results mapped (Fig.4)

OBJETIVO

<17>
1. Although the predicted scores may vary slightly between LL.he
two regressgions, esgsentially the units should have the sSEBMme
relative rankings of visual quality.

CIRC-CONCESION

2. With the same number of units in each quality class, the maps
should be very similar to each other.
CIRC-CAUSA

3. If there are substantial differences, then questions arises as
te which presents the more valld depiction of visual-landscape
quality.

CIRC-CONDICION

<18>
1. Tg _aid assessment of the variation between the two maps, a
third map was produced (F1g.9] summarizing —the— difference

between the two visual quality surfaces.
CIRC-FINALIDAD

2., This map compares each of the visual-quality maps, unit by
unit, and indicates any existing class differences,
AGENTE

3. _0f _the 268 units, 95 (37%)} exhibit changes in their
classifications, of which I8 (7%] are of two classes or more.
POSEEDOR



THE REGRESSION RESULTS COMPARED

<19>
i, Before proceeding with a more detailed examination of the

L L o e el po i R

advantages and disadvantages é; either approach, 1t may well be
useful to compare the results of the Lwo regression analyses.
0.T, CIRC-TIEMPO(TEX)

2. Table 5 presents some relevant statistics for each regression.

EMISOR
3. It will be noticed that the R2 and R2-ad,justed wvalues for
the regregsion uging the landscape elements are  considerably
higher than those using the factor scores,
INTERPERS PORTADOR~-ADSRIPTIVO

4, The R2 value indicates the amount of wvariance in the
dependent variables accounted for by the independent variables.
CAUSANTE~-COGNITIVO

5. _The higher the value, then, the greater the amount of
variance accounted for.
CIRC-COMPARACION

6. _The aim of a regregsion is to determine a unique set of
regression coefficients that account for the maximum amount of
variance in the dependent variable.

IDENTIFICADO

7. _The regression using landscape elements appears to be more
guccessful in this task.
PORTADOR-ADSRIPTIVO

<20>
1. This is illustrated in Figs., 3 and 5 with the points of the
graph using the landscape elements (Fig 31} showing much less

deviation from a straight line than those produced by factor
scores (Fig. &5},
EMITIDO
2. In fact, _the mean residual for the latter is more than double
that for the former (7.0 compared ©To 3.477.
TEX PORTADOR-ADSRIPTIVO

3. In _addition, the standard error of the estimate for the
equation _using factor scores {(9.3) 1is greater—tianm— when using
landscape elements (7.23).

TEX PORTADOR-ADSRIPTIVO

FACTOR SCORES AS INDEPENDENT VARIABLES: THE CASE FOR AND AGAINST

<21>
2. The surfaces of visual quality produced by the two procedures
undoubtedly exhibit the same general trends (Figs, 2 ad—4—

POSEEDOR




2., Concentrations of high-quality units occur on the coast line
and in some of the areas inland (e.g. 7370), and also low-
quality units show some distributional similarities { e.g, 6888,
7169},

EXISTENTE

3. However, as previously indicated, differences between the
maps occur in 37 ¥ of the units (Fig. 5}.

TEX TEX EXISTENTE

4, Furthermore, in this example, it appears that the individual
landscape elements rather than the factor scores account for a
greater proportion of the variasnce in the visual-quality scores,
and therefore, constitute a better basis for prediction.

TEX CTIRC-LOCALIZACION

5. Consequently, it seems appropriate to examine the reasoning
of ROBINSON et al. (1976) which leads them to favour the use of
factor-analysed independent variables in the regression.

TEX EVALUATIVO
<22>
1. One of the principal reasons advanced is that by using raw
variables as the independent data, no allowance ig made for the
association between variables.
IDENTIFICADG

2, Variations in visusl quality are the product of many factors,
including not only the presence of certain components but also
the asscociation between components,

PORTADOR-ADSCRIPTIVO

3. ROBINSON et al. (1976, p. 124) expand:
EMISOR

4, "The presence of several components in a landscape may
result in a overall quality effect which differs from that which
can be represented by the sum of the scores of the components,
because one component may become more or less variable in the
presence of others."

CAUSANTE-EXISTENCIA

<23>

1. This is a good point, and a recognized deficiency of using a
multiple regression fechnique.

PORTADOR-ADSCRIPTIVO

2, However, factor analysis does not seem to provide & golution
to the problem by clustering highly correlated variables into
factors.

TEX AGENTE

3. This clustering of variables is done to maximize the variance

———

of  the cluster ~not to maximize the predictive ability of the

variables.
OBJETIVO



4, There appears, therefore, Lo be no more a logical connection
existing between landscape and the factors tham betweenm quality
and the measurement of the landscape elements.

INTERPERS TEX EXISTENTE

6. The selection of variables for prediction by factor anglysis
invariably involves loss of userul information.
POSEEDOR

6. A landscape element highly correlated with wvisual qumlity
might not be significantly represented 1n any of The factors.
PORTADOR-ADSCRIPTIVO

7. On the other hand, use of the individual landscape elements

guarantees that the best possible prediction Tquatictm will be
derived,

TEX AGENTE

24>
1. It _is /also /argued [/ that, becauge of the number of
regression weights involved, "Ehe interpretation of the results
become much more difficult” (ROBINSON et al,,1976, p.,167),

TEX INTERPERS CIRC-CAUSA

2. Anyone familiar with factor analysis and the difficulties
involved _in _accurately gg;;gigg_ﬁﬁg_ﬂﬁtufE—gﬁ—Each—fattwr——++f
such _a _procces 18 pogsible] would doubt—that —ustmg—tacters
instead of tangible landscape elements could appreciably
simplify the procedure,

EXPERIMENTADOR-COGNITIVO

<25
1. Furthermore, ROBINSON et al. (1976) contend that using
landscape elements as the independent variables is akin to
black-box techniques giving the the analyst little indication
of what processes are really taking place.

TEX EMISOR

2. _Agaip, it is maintained that, although this might be valid
criticism, factor analysis merely —ompounds the—sibuationr——
TEX INTERPERS CIRC~CONCESIVA

<26>
1. Given the aimgs of this type of study, j.e. to map yariations
_in _visual guality for planning purposes, IT I8 —mimost—eertain
that because of the present state of the art all studies will
use black-box techniques to a certain degree.
CIRC~CAUSA

2, This is because, at present, there is insufficient Knowledge
of the processes of landscape perception and preferences.
PORTADOR-CIRC—~CAUSA

10



<27>

L. It would be preferable to have some theoretical and
empirically praven knowledge in these areas.
EVALUATIVO
2. Unfortunately, such is not the case.
INTERPERS IDENTIFICADC
3. There ig, however, an immediate need to incorporate
assessments of visual quality in Tandscape rIaning.
TEX EXISTENTE
4. Ingufficient time exists to undertake the type of

psychological studies required to truly understand the natural of

landscape preferences.
EXISTENTE

5. Therefore, it is necessary, at the moment to forego such
knowledge and aim for the most reliable and valid results that
can possibly be achived, irrespective of the lack of knowledge on
pProcess .

TEX EVALUATIVO

6, ALl studies that aim thus are, in a manner of speaking,

black-box techniques.
PORTADOR-ADSCRIPTIVO

7. The wuse of factor scores in the multiple-regression does
nothing to change the situation.
AGENTE

8. The use of individual landscape elements, retaining only those
up to the point of decreasing RZ2-adjusted values 10T Ppredittive
urposes, will ensure that e i i

the prediction would be included and, hence, minimize within
the constraints mentioned above, the black-box nature of the
technique.

CAUSANTE-MATERIAL

<28>
1. It is also contended by ROBINSON et al. (1976} that, by using
landscape elements, the nunber of regressionm weights is increased
and, consequently, the chance of spurious relationships between
quality and variable increase.

EMISOR

2, They illustrate this problem with an example that might be of
benefit to repeat:
EMISOR

1



3. "Suppose, for example, that in some hypothetical area,
mineral extraction is closely associated with deciduous woodland,
and woodland might even screen the querries from the observer,
then it is highly likely that, within certain limits, the
recorded quality score for any of the survey units concerned
will increase as the amount of deciduous woodland cover rises.

INTERPERS TEX CIRC-LUGAR
4, However, the estimated regression weights will also indicate
that quality increases as the area of mineral extraction
increases,
TEX CAUSANTE-COGNITIVO

5, Thig is unlikely.
PORTADOR-ADSCRIPTIVO

6. The explanation probably lies in the intervention of
woodland, a variable te which both guality and mineral
extracticn are related, rather than in a direct positive
agsociation,

PORTADOR-CIRC-LUGAR

7. The trouble with such spurious correlations is that if they
exist in the sample data, they will affect that predictions in
the areas for which estimates are required,

IDENTIFICADO
8. Thus, _in the circumstances quoted above, a survey unit that

contained mineral extraction bhut not deciduous woodland c¢ould,
erroneously, obtain a high eatimated score" (ROBINSON et al.,
1876, p. 167),

TEX CIRC-LOCALIZACION

1, The most appropriate way to tackle this problem is to eansure

that sufficient variations ~1n Che quantity —of—each variable

ocecur in the set of sample survey units, and to select

appropriate criteria for re jecting non-contributory landscape

elements, such as no increase in the adjusted-R2 value.
IDENTIFICADO

2. Under these conditions, the error due to the type of problem
mentioned above will be negligible.
CIRC-CONDICION

<30>

1. The final peint advanced by ROBINSON et al., 19761 in favour

of factor analysis is also difficult to supporec. e
PORTADOR~ADSCRIPTIVO

2, It _is claimed /initially / that the analysat, by using the
landscape elements individually, 1ia eXpecting to explain a

higher proportion of the variance than by uging factor-analysed

independent variables.
INTERPERS TEX EXPERIMENTADOR-COGNITIVO

12



3. Although the gist of this is not easy to follow, it does
appear cbvious, as in all experimental work, that the analys®
will wuse what he considers to be the most fruitful means of
proceeding.

CIRC-CONCESION

4, However, it is /further / postulated / that: {a) to include
the variables individually assumes the observer, in making this
judgement, disaggregates the landscape and assesses each input
individually; but (b) if a "structure” is shown to exist between
the variables, this position is not tenable; and, therefore, (c}
the observer will evaluate the whole and expect to find certaim
components existing along with others.
TEX TEX INTERPERS EXPERIMENTADOR-
COGNITIVO COMO
CIRC-CONDICION

5. "There is a strong possibility. therefore, Lthat a regression

analysis based upon the the factor structureg will explain F2 Y
higher proportion of total variation than one which is not™
{ ROBINSON et al., p. 1661},

INTERPERS TEX AGENTE
<31

l. The logic underlying thig argument is not at all clear.
PORTADOR-ADSCRIPTVO

2, _There appears to be no basis for claiming that the inclusion
of individual landscape elements as independent variables
implicitly assumes that an observer disagreggates the landscape
into the same individual and discrete elements to make his
evaluation.
EXISTENTE COMO EVALUATIVO

3. The analyst is merely seeking to predict the scores tha L
would have been obtained by all}l units had they been surveyed
in a manner similar to the sample units.

AGENTE
4. This makes no assumptions regarding the perceptual mechanisms
of individuals; therefore, the above statement appear s
irrelevant.

EXPERIMENTADOR-COGNITIVO
COMO CIRC~TIEMPO

5, Accordingly, statement (b) becomes meaningless, while no

supportive material is provided to substantiate the claims of
statement (c), nor of the conclusion.
TEX PORTADOR-ADSCRIPTIVO

6. The results of the present study (Table 5) demonstrate that
the regression analysis based upon individual landscape element s
ig successful in explaining a greater proportion of the
variance than one based on factor scores.

EMISOR

13




CONCLUSION

<32>
1. The search for a valid, reliable and practical means of
assessing the visual guality of landscape 1is a difficult field

of endeavour that will only advance through rigorous evaluations
of suggested technigues.
PORTADOR-ADSCRIPTIVO

2, PENNING-ROWSELL and HARDY (1973), GILG (1974,1875a,1975b), and
BLACKSELL and GILG (1975] have all undertaken furthe r
examination of suggested techniques and made significant comment =

as to their possible improvements,
AGENTE

3. This paper reports on an experiment designed to test the
desirability of factor analysing landscape elements before thei r
use as independent variables in statistical methods of wvisual—
quality evaluation as suggested by ROBINSON et al. (1976},

O.T, EMISOR

4, An incisive paper by PENNING-ROWSELL and SEARLE {1977 )
considers other aspects of Robinson's technlques.
EMISOR

<33>
1. After examining in detail the arguments advanced for wusing
factor scores, 1t is proposed That—such @ procedure has- litt=
theoretical or practical justification.

CIRC-TIEMPO{TEX)

2. The principasl criticisms raised by ROBINSON et al. (1976) of
using individuel landscape elements are largely valid.
PORTADOR~-ADSCRIPTIVO
3. It is maintained, however, that the advantages of factor
analysing to overcome these problems are insuliliclent to outwelilg h
the weakening of the predictive power of the analysis,
INTERPERS TEX PORTADOR-ADSCRIPTIVOG

4. Many of the criticisms apply to statistical techniques
irrespective of the nature of the independent variables.
PORTADOR~-CIRC-DESTINATARIO

5. Therefore, if the aim of the technigue is to reproduce the
vigual-quality scores given by the observation Gteam Lo e€ach
sample unit as precisely as possible To enable the predictiom o¥F
visual gquality for unsampled units, Then It must +$e conctuded
that the use of individual landscape elements in a regression
analysis is more successful in this task.

TEX CIRC-CONDICION

14
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THE POLITICAL ECONOMY OF MILITARY SPENDING:
EVIDENCE FROM THE UNITED STATES

<1>

1. Social acientistg, especially in the United States, have
employed a variety of disparate geopolitical and bureaucratic orp
organisational explanations of defence spending in advanced
industrial nations (see the succinct review of the literature by
Ogtrom,1978).

AGENTE

2, In an attempt to circumvent some of the perceived uweaknesses
of the dominant and largely mono-causal ‘explanationg, Ostrom
proposed a 'synthetic ' model, labelled "reactive Iinkage', which
integrates aspects of the conventional 'arms race’ and 'budgetary
politics’ theories,

CIRC-FINALIDAD

3. Briefly, the defence budgetary process in the US is thought by
Ostrom t+o be initiated by actual or perceived 'defence needs’,

which determine the armed services request for defence
appropriations.

TEX FENOMENO
4. That request is altered as it is 'filtered through the
remaining organisations (i.e., President, Congress, Department of
Defense) to determine the magnitude, scale, and timing of the
reaction’ {(Ostrom,1978,p.943).

OBJETIVO

2>

1. Qgstrom’s model, which _foqyses analytic attention on the
international _and some aspects of the domggtic Ccontexts ~ within
which military expenditure decisions are developed and exéciited,

appears to have both explanatory and predictive power.
POSEEDOR

2, Peculiar to Ostrom's modei {and several other traditional
approaches), however, 1is the exceedingly narrow definition —of
"domestic context'; at least operationally, that concept is used
to refer exclusively to the organisational linkages and implicit
power differentials among the state bureaucracies discussed

above.

ADSCRIPCION

3. Nowhere in any of this literature are internal economic
conditions considered to be salient domestic influences impingling

on the military budgetary process.
CIRC~LUGAR
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4, The structural instablility of the capitalist economy,

egpecially though not exclusively its tendency To

underconsumption, has of course been identified by a number of

Marxists as the prime determinant of the 'permanent arms economy’

in the US (Baron and Sweezy,1966; O'Connor, 1973; Kidron, 1968).
OBJETIVO

5. To the extent that the Marxist perspective is gcorrect, then
those theories of military expenditure which 1gnore e posgible
effect of capitalist stagnation are likely to be incomplete or
simply wrong.

CIRC-CONDICION

€3>

1. The viability of the Marxian thesis was first examined in this
journal by Smith (1977) and furtnur scrutinised Dy Uhester
{1978, Hartley and Mchean (1978} and , once again by
Smith(1978).

OBJETIVO
2. TIn this paper we wish to present yet another series of
obgservations and analyses on the relationships AMONR
international tensions and geopelitical considerations,

capitalist prosperity , and military expenditure for British
readers possibly unfamiliar with research currently under way in
the United States (see Griffin,, Devine, and Wallace, in press).
C,T. CIRC-LUGAR(TEX)

3. We found the debate between Smith and his crities informative,
and Smith's two contributions partaicularly instructive for our
research, but we argue that in at least one important particular
both Smith {1977,1978) and Chester (1878 are incorrect, and,
indeed, that the entire debate was misdirected for the same
reason.

EXPERIMENTANTE-COGNITIVO

4. Smith argued that the stagnation thesis predicts that defence
spending should be stimulated by a nation's need for surplus
absorption and, more generally, by economic downturns.

EMISOR

&, Neither he nor his critics found such a relationship with
crogs—-section data, though Smith in his reply (O == BT e B B 0 41 - S
positive, marginally signific ant, relationship between
unemployment {lagged two years) and military expenditure ( as a
percentage of potential GDP) in the United Kingdom for the peried
1948-19175,

AGENTE
6. He discounted the statistical significance of that finding ,
however, and concluded that Baran and Sweezy's
underconsumptionist hypothesis received no support.
EMISOR
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A

l. Qur basic disagreement with Smith (and his critics) is that
his 1initial formulation of the problem included a stallc crogg-
sectional design to test an essentially dynamic and historical
argument, and his modified design employed data from what jg
perhaps the wrong nation {i.e.,the UK).

IDENTIFICADO

2, Baran and Sweezy'’s thesgis is grounded in the particular

political-economic history of the United States and the theory
may be subject to similar 'laws’ of <capital accumulation, but

industrial structures, degrees and forms of working-class
organization, world economic position, and forms of gtate
economic intervention differ significantly among them.

OBJETIVO

3, This heterogeneity within the capitalist 'core' has important

implications for determining <c¢risis management Strategies 1n

general and modes of surplus absorption in particular
(Shonfield,1965]).

POSEEDOR
<hH>

1. We would argue that this sense of gocio-historical specificity

becomes evepn more crucial as we consider Lhe Trelatlonship of
monopoly capitalism and military spending.
INTERPERS PORTADOR-ADSCRIFTIVOQ

2. This is especially evident in the case of the US , a nation
which emerged from World War ll as the pre-eminent capitalist
nation and as the organiser and military protector of the
capitalist world economy.

PORTADOR-ADSCRIPTIVO

3. Other capitalist countries either had less €CcONoOWIC ES¥ I8 |
strategic need to resort to military expenditure or were actually
barred from massive re-armament {(e.g.Japan).

POSEEDOR
4. To ignore these differences, which are further exacerbated by
the Linkages among nations in The WOr] am
by international treaties (Snyder and Kick, 1979), simply

5., Thus to assume that all capitalist nations are somehow units
R AT TS IV Y . .

ot vopualation. TFiSPkEs
misunderstanding intra-national processes.
TEX AGENTE COMO CIRC-CONDICION

<6>
L. Smith (1977) defends his use of a cross-sectional design by

noting that time-series data for an individual country reflect a
number of ‘political and economic' factors and these will be
gspecific to the hiatorical development of each nation.

EMISOR
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9, Hence, the use of the simpler cross-sectional data and degjgn
is thought to be useful for uncovering systematic similaTities
between countries which may reflect ' common pressures of state
actions’(p, 71).

TEX PORTADQOR-ADSCRIPTIVO

3. We believe that a premature attempt to detect common processgeg
simply reduces the likelihood of gauging those Processes
accurately in any given nation.

INTERPERS CAUSANTE-ADSCRIPTIVO

4, We are not disparaging crogss-national research in general; our
basic point simply 1is that there may not be a commen linkage
between economic fluctuations and military spending in all
capitalist nations.,

EXPERIMENTANTE-AFECTIVO

5. This applies both at the conceptual level (does mnmilitary
apending mean the same thing in Canada and the United States?)
and to equation specification (are the functional forms of the
variables the same? are the lag structures constant across
nations?)

PORTADOR-CIRC-LUGAR

6. We offer one additional criticism of this aspect of Smith's
original research.
0O.T. EMISOR

7. His data are for selected periods {({e.g.,depending on the

hypothesis tested, 1960-1970, 1873, etc.), while Baran and Sweezy

identify the entire post-war period as the relevant time-frame.
PORTADOR~- CIRC-DESTINATARIO

8. To truncate or extend the theoretically relevant sample period
artificially can have important consequences for—parameter
estimates,

CAUSANTE-EXISTENCIA

9., Moreover, Smith's (1978) time—series analysis of UK data ,
while informative, 18 notl conclugive, espectatty—ifvin—fact, the
pegging of military outlays on the domestic political economy is

a uniquely American phenomenon.
TEX PORTADOR-ADSCRIPTIVO

10. Below we show how the general argument that political-
economic Jlinkages must be studied in specific socio-historical
contexts (in this case, the United States) bears on the
relationship between military spending and capitalist stagnation,
0.T. CIRC-LUGAR({TEX)
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THE SOCIO-HISTCRICAL CONTEXT

<T7>
1, The reorganization of the US economy beginning in the late

19th century and culminating in the Great Depression “and the

Second World War completed the historical development of a

'dumlistic’ industrial order.

AGENTE
2. Though an obvious simptification, we can nonetheless consider
the private economy in the US today as consisting of two distinct
capital sectors, the monopoly and competitive
{O'Connor, 1973 ;Averitt, 1968 and Galbraith,1967 use different
labels for +these sectors but imply the same substantive

phenomena) .
CIRGC - CONCESION

3. -“Phe—menepely -seeber is composed of industries dominated by
large,oligopolistic firms with substantial power and control over
their product markets and the economy generally.

FPOSEEDOR

i The competitive sector, on the other hand, consists of those

industries containing small, single-product firms with few extra-

market rescurces and minimal econemic or political power,
POSEEDOR

5, Both firms and workers in the monopoly sector are assumed to
bhe more prospercus than thelr competitive-sector counterparts.
PORTADOR-ADSCRIPTIVO

6. Labour in the mopopoly sector is also much more heavily
unionised, thus magnifying wage differentials across capital

sectors.

PORTADOR-ADSCRIPTIVO

7. The dual economy perspective, then, argues that accumulation
patterns in contemporary American capitalism have resulted in the
segmentation of industries and labour,

EMISOR

<8>
1., _We argue that an analysis of state economic intervention of
any sort in the US must necessarily addresy the duamtistiernature

of capitalist production as this represents the fgndamental
ingstitutional context within which state fiscal policiesa are

enacted and implemented {see also Griffin et al., in press).
INTERPERS AGENTE

2, O'Connor 1976), for example, argues that in the US the

state’s ability to finance its expenditure depends

disproportionately on revenue from the moncpoly sector and on
favourable business conditions, which are increasingly affected
by patterns of private investment in the monopely sector 1in
particular.

EMISOR
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3. In short, the monopoly gector is thought to be the 'engine’

(0'Connor 1973,p.23) of capital accumulation and economic growth

necessary for general prosperity and social harmony, an assertion

receiving some empirical support in Griffin et al., {(in press}.
TEX IDENTIFICADO

4. This effectively means that if the monopoly sector(and not

necessarily the aggregate economy)} 18 economically dépressed ~or

atagnating, the state is likely to respond with some Tiscal
stimulus (increased expenditure and/or reduced tax rates]).
TEX CIRC-CONDICION

5. JIn +he US fiscal stimulant has often (but not exclugively)
taken the form of an enlarged defence budget.

CIRC-LUGAR
<9>
1. The presumed critical importance of military expenditure in

the US ultimately rests upon a particular Marxist view of Cthe
state,

AFECTADO
2. Unlike the pluralist Keynesian view J(c.f. Heller, 19673

Hartley and Mclean, i978), which conceives of theé Htate 45 an
ingtitution standing above classes and repregseéntink the  general
interest of society, some MarxisEs Argue THaAC ¥tate THtervention
in the economy is necessarily motivated by the long—-term
interests of capital.

CIRC-COMPARACION

3. Military expenditure, unlike most g¢ivilian government

expenditure is thought by many Marxists {especially Baram—and
Sweezy, 1966) to ensure most effectively the viability of the
capitalist order because: (1} armaments are quickly consumed or
become obsolete, ensuring a never-ceasing demand for weapons; (2}
powerful ideological rationales, centering around the Cold War of
the 1940s and 1950s and the now resuscitated global tension and
insurgency, exist to reinforce a high level of such
expenditure;(3) the threat or use of United States military power
funtions to maintain American political and economic hegemony in
the capitalist world system;and {4) massive social service
expenditures by the state are not a desired alternative because
the expansion of the civilian state may compete with private
enterprise and profit-making, redistribute income in favour of
labour, or weaken the disciplinary or control functions exerted
by the labour market over the working class.
CAUSANTE-ADSCRIPTIVO
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<10>

1. We are not suggesting that America has maintained a permanent
arms economy Simply because oI some mechanical economic
determinism, but rather because of some mechanical economic
determinism, but rather because of the combination of the
structural constraints impinging on the state budget due to the
econonic centrality of the monopoly sector and the

crystallisation of political forces in the US after the Second
World War.

INTERPERS AGENTE
2. American economic¢ policy since the war has been controlled by

what Gold (1977) has labelled the 'center Keynesian coalition’,
the members of which inclu