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Only recently have socio-economic world models been developed. This can be ex- 

plained by two reasons : the world approach is recent although the problem on the 

international level has been approached quite some time ago; on the other hand, such 

an approach requires the bringing together of manifold disciplines, which makes the 

implementation of such projects difficult. 

World models, as all Human Science models, have a social aim and function : ex- 

planation and/or decision. Some of these models have been privileged by the Club of 

Rome publications in the "general public". In this case, the social impact is of a 

different nature, more especially as for the Club of Rome they are the source of pro- 

posed choices of Society (I), (2). 

The analysis of the methodology used for the construction of these two models 

will allow us to point out the biases induced by the model-makers themselves, as well 

as the authors of the publications. 

From this analysis, we will show the issueing impact on society. 

It will therefore neither be a matter of suggestion an internal criterium of the 

models themselves nor of setting methodological standarts. 

] - The Methodology Analysis 

The first aim of the analysis will be to determine the nature of the methodolo- 

gical biases which show that the model makers are responsible before society. 

One of the main characteristics of large models is their complexity, not so much 

of the equations themselves but rather of the global understanding of the system and 

model. 

In this case, the close analysis of the model will not guarantee the pointing 

out of all the hypotheses made as they are not systematically explained. The set of 
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hypotheses made and the knowledge of the models global structure are fundamental ele- 

ments for the understanding, on account too of the complexity. 

The analysis on a world wide level is an additional element of complexity. As not 

very developed, elements for comparison are few. Moreover, such an approach refering 

to various fields of study, does not make the global understanding easy for the spe- 

cialists of each field taken separately. For these reasons, it is absolutely necessa- 

ry to easily know the fundamental hypotheses as well as the global structure when 

reading the documentation supplied by the model-makers. 

I - 1.1. _Ex__p!anatign_ofthe_hkrpgthese§ : If alone the widely read works are analyzed, 

the first report (I) allows one to establish an already lengthy list of the hypothe- 

ses laid down. 

As examples we will quote : 

- the five fundamental variables are characterized by an exponential growth 

- a certain number of regulation factors exist 

- no social upheaval will occur 

On the other hand, the second report (2), gives less information in this respect. 

It is only possible to reconstitute the general approach rather than the hypotheses 

themselves. Strictly speaking, the only hypotheses expressed are the following : 

- regional partitioning in order to render an account of the specificities 

(organic growth) 

- the gap between regions can be reduced with financial help from the most 

developed regions 

the present and future problems set by raw materials are of the same na- 

ture as those set by oil at the present time 

the food problems are the same in the different under-developed regions 

I - 1.2. ~2~_~EB~S_2~_~_~9~ : Therefore, already on this point, wether the 

general public or other model makers are concerned, it is difficult to have an opinion 

of the model. More determinant, is the availability of the global structure of the 

model. Working from this, the well informed reader can find out the causal links be- 

tween variables and furthemore can, from this, reconstitute a certain number of non- 

expressed hypotheses. After an attentive analysis, it is possible to know, in a con- 

centrated form, the variables kept as elements of the model and system dynamic, their 

causal relations and of the way in which they set. 

On this point too~ it cannot but be noticed that the second report gives little 

information. Only a small part of the global structure is made available to the reader. 

It is thus impossible to know what the model contains and consequently to make any 

critical analysis. 
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One of the MESAROVIC team's contributions was not so much the world regionalisa- 

tion -the reason for this will begiwnlater- as the use of a modular construction : 

demographic, economic, energy models... The methodological advantage is obvious, and 

bears in particular, on the solving of the problem how to cut up the system into 

blocks. This, of course, is not mentionned in (2) as already the structure diagrams 

are, according to the authors, too complicated to be shown in their entirety, Cf.(2), 

p.63. Neither is this mentioned in the various technical reports published at the ti- 

me of the Club of Rome meetings in Salzbourg end 73 (4), or in Vienna in April-May 74 

(5). There is no doubt that this problem, if solved, should have formed the subject 

of a publication, because a solution to this problem should allow progress in modeling. 

Moreover, the reading of the technical reports show that the effort to respect 

the regional disparities has perhaps not been carried very far : for the economic 

model it appears that 3 distinct models have been elaborated : developed countries, 

under-developed countries, socialist countries. The contribution towards the first 

report is certain, but it is not understandable why the distinct regions have been 

established. In the paragraph 2.2. the consequences of this problem are shown. 

On the other hand, D. MEADOWS's team has, also for the general public, expounded 

the global structure of its model (2)(pp.212-73). With this element alone, it is pos- 

sible for everyone to see the relative importance given to each of the five key-va- 

riables. Furthermore, a specialist, for example an economist, will easily be able to 

analyze the way in which to consider the problems relating to the "Industrial Capital" 

variable. 

I - 1.3. Dg~_ug_~_n_t~tig~_~dpg~b~!~t~_gf_~!it~!_~!~i~ : from the methodological 

point of view, it is necessary for the model-maker to supply the information needed 

for the understanding of this model and for that which he wishes to show. This is 

essential with respect to the general public, especially if the model is widely dis- 

tributed, but ever more so in respect to other model makers. It is clear that progress 

in modeling is possible, particularly world modeling if elements of comparison are 

available. 

With this as aim, D. MEADOWS's team produced a very detailed technical report (3), 

unfortunately with some delay, as a number of criticisms had already been made before 

its publication. It has been possible for the first report to be widely discussed 

moreparticularly among the economists who gave themselves up to the criticisms of the 

hypotheses kept. 

In 73, a team from the University of Sussex published a critical counter-report 

(6), which in detail analyses the whole model. Due to the scare information available, 

the second one hat not been widely discussed. At most, only the results obtained or 

the scenarios kept are a source of discussion. A rare example is Pr. W. BECKERMAN's 

article (7). 
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Another methodological bias should be pointed out : the reliability of the re- 

sults obtained. The statistical data available, as proved by O. MORGENSTERN (8), are 

generally not reliable. Thereby, the results obtained reflect these errors. When, 

moreover, the causal relations are not established with certainty, as is the case for 

the construction of world models, to comment on the figures obtained and therefore to 

give them a high credibility in order to draw the conclusions necessary to help the 

decision making, appears dangerous if not illusory, lt is desireable to stop at the 

analysis of the behaviour mode as D. MEADOWS and his team partly did : (I) pp.229-230. 

This concretely reveals the methodological differences between the two teams. 

J.W. FORRESTER, D. MEADOWS have adopted a methodology which can be described as 

follows : the model is elaborated and then used in order to solve the behaviour mode 

problems and not for forecasting. Above all the correctness of the model structure is 

important while the accuracy of the data ranks after. 

Solely the reading of the technical reports (5) allows to show that the actual 

methodology ofNESAROVIC's team appears similar to an econometric approach. This is 

particularly clear in the World Economic Model : it is a Cobb-Douglas type model. 

These methodologies differ : both are a research in the understanding, but the se- 

cond, is more a research in the correctness of the results with regard to the statis- 

tical series. ~e first approach, owing to the fact that the knowledge of the problems 

on a world scale is not yet very wide, is,doubtless, prudent. 

A last point, concerning the tests realized on the two models, will be analysed. 

It appears that the first report presents sensitivity tests on the model as applica- 

tion of policies. This shows a misunderstanding which arose between model and system, 

as O. RADF/VAKER pointed out (9)(p.13) : "Sensitivity analyses serve to find out how 

great is the influence of the choice of certain coefficient values, functional rela- 

tions, and initial values, and not of finding the effect of particular real-world 

measures". 

MESAROVIC's team has supplied a contribution in so far as scenarios have been 

really built and used. 

The analysis of the methodological biases that we have pointed out will now al- 

low us to show their impact on society. 

2 - Models, Ideolp.gy andSociety 

The field of analysis of Social Sciences, to which the world models belong, in 

cludes ideology, i.e. pseudo-explanatory type of approaches. 
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The limits of ideology are fuzzy particularly in fields of study such as econo- 

my. A large number of discussions between economists on the equilibrium models may 

in fact be brought down to an ideological discussion. 

If refusing to admit that the analyses in Social Sciences, including and above 

all on the basis of models, partly involve ideology, an inevitable bias crops up : 

results of the model are given as accurate as they have been mathematically "proved". 

Were the controversies on the equilibrium models in the 60's not partly provoked 

by the discussion on more or less explicit hypotheses, and more fundamentally by the 

real but not expressed aims of the model makers themselves? 

The ideology springs from the fact that a model is built for a specific aim, be 

it one of demonstration or are of decision making. On this sense, a model can there- 

fore be neither neutral nor'bbjective". 

Thus, for the model maker there is a responsibility factor,more particularly so 

when the results obtained are supposed to help political choices. In this case, the 

social impact takes a 'world-wide' dimension, not because the two models analyse the 

world system, but because they are widely read. This world dimension was much more 

perceptible at the time of the first report's publication : almost simultaneously 

growth problems were tackled in various claims among others : 

- UNESCO meeting in Paris 

- U.N. Conference on Environment, held in Stockolm 

- CNUCED in Santiago 

One must admit that the second report neither had the same impact, nor provoked 

a comparable awareness of the problems tackled, but it possesses as large a social 

impact by means of its conclusions. 

The wish for a global approach led to a theoretical contradiction in the realiza- 

tion of the two models : denial of the ideology, but analysis biased by ideology. The 

approach by which the object analyzed is a system, is doubtless necessary for a bet- 

ter understanding. Here, the problem set is to know what appropriate degree of aggre- 

gation is to be kept, and what phenomena belong to this level of analysis. 

This global approach has clearly led to covey a same ideology, inspite of diver- 

gent methodologies. Whether the approach was deliberate or not on the part of the 

modelmakers is not the problem. 

The stress has been placed on the identity of the nature of the problems for all 

the countries, be it a question of food, pollution, energy, etc... But, as a matter 

of fact, the heart of the problem is concealed. Can one admit that the food problems 

in the Sahel and in South-Fast Asia are identical? That the provisionning in energy 

sets the same problems to Europe as it does to the under developed countries? 
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That pollution in Africa and in North America are the same? The answer is obvious- 

ly negative, and goes for each crisis factor dealt with in both reports. To set the 

problem of pollution ca~mot have the same signification for a western country as for 

an under developed country. For the former it is a matter of questioning growthwhich 

the latter would wish to have. In this respect, the effort to regionalise the world, 

i.e. to take into consideration the differences, reveals itself as illusory : the 

regions kept are not as homogenous as the authors would make us believe. As we are not 

making an internal criticism of the model, let us accept the partitioning suggested. 

But, why problems of a given region are transposed to others (food problems for ex), 

if the analysis proved the necessity to explain the differences between regions? 

Apparently, the second report has taken into account the existence of under de- 

velopment. Many authors had reproached D. MEADOWS's team with not having done this. 

6 of the 10 regions are indeed under developed countries. But, the progression is 

only apparent. Growth remains expressed in global terms, which is to know it superfi- 

cially : to ask the question whether the under developed countries will one day rea- 

lise their economic take-off and follow the growth of the western countries, is once 

again to analyse growth in terms of stages of growth, as is done by Rostow. 

C. FURTADO (]0) had already showed this up in connection with the first report. The 

criticisms of the second report remain identical. Basically, the problem is set in 

the same terms; it is, for example, said p.73 (2) that .... "the gap between the world 

various regions continually increases". 

Many tested scenarios show that the authors are looking for solutions in order 

to diminish the gaps. But, here again it shows a refusal to ask oneself if the deve- 

loped countries have not reached such a economic growth thanks to the dominating re- 

latiomwhich they have imposed. 

If the existance of such a bias is accepted, the solutions proposed in the two 

reports, such as aid towards development by the means of capital, will probably have 

a large social impact on the economic development and with regards to public opinion. 

The readers of the two reports will find in them a confirmation, given as strictly 

accurate, of what they already know, by means of media, on help towards development 

which has been practised in the form of financial help since the end of ~{.II. From 

this time onwards the general public is strongly influenced given the fact that by 

definition, it does not have all the information necessary at its disposal in order 

to have a truly personal opinion and to recognize such biases. 

2 - 3. ~a!zs~s_of_~r_o_wt_Ka@_cr~sL~ 

For some time too, the reader of tile second report has been made aware of a se- 

cond point dealing with an aspect of growth : this concerns the problem of the present 

crisis(es). The diversity of the vocabulary reveals the complexity of the problem : 

partial crises are spoken such as, for example, the "food crisis", the "energy crisis" 



437 

or the c r i s i s  at a global level  : the world c r i s i s  

the c r i s i s  of the c a p i t a l i s t  system, e tc . . .  

The explanations suggested are at least as numerous as the terms employed. 

F ina l l y ,  in fac t ,  the uncerta inty as to determine when exact ly the c r i s i s  began is 

jus t  as great . .  As yet ,  i t  has not been possible to make a coherent soc io-h is tor ica l  

analysis,  par t l y  as the c r i s i s  is at present continuing. 

I t  is therefore very s i gn i f i can t  to notice the s l ide performed on the c r i s i s  

factors between the two reports. According to D. MEADOWS's team, populat ion, po l lu t ion  

and deplet ion of natural resources are the factors which in the future w i l l  stop 

growth. On the second report ,  the blockage has already occured with the development 

of o i l  supply and food problems. 

I t  is clear that the explanations proposed are not of the same nature and diverge. 

The reader w i l l  ce r ta in ly  be more sa t is f ied  with the second report as problems which 

concern his every day l i f e  (especial ly  energy) are dealt wi th.  But the question of the 

va l i~ tyo f the  theses presented must be put. The most s t r i k ing  example is that of the 

1972 famine. The USSR, which had not foreseen a su f f i c i en t  increase in the cu l t iva ted 

surfaces of wheat, is alone held responsible for  th is  famine according to the authors 

( (2) ,  pp.39-40). There could have been an error of forecasting by the USSR, but th is  

does not give an explanation of the reason why other regions are, for  the past few 

years, experiencing famine owing to exceptional drought. Moreover in many countries 

th is  famine problem is not recent. In the same way, the analysis of the petrol c r i s i s  

seems biased : the problem is set as that of the t ransfer of economic power. Inev i ta-  

bly such an analysis leads to the proposing of solut ions by meansof cooperation. This 

in p la in  language means to take care of the producing and consuming countries interests 

in order to avoid a l l  c o n f l i c t ,  through prices or force. In th is  connection, one can 

wonder i f  the analysis is complete. The reader may have been ~ r i s e d  at the fact  

that ,  as in the f i r s t  report ,  the phenomenon of Mul t inat ional  Corporations is general ly 

ignored. Owing to the fact  that in the analysis things happen as i f  these o i l  f irms 

do not ex is t ,  the reader does not have at his disposal the information necessary when 

reading the solut ions suggested : MESAROVIC's team demonstrates that nuclear energy 

w i l l  have to act only as a t rans i t i on  before the exp lo i ta t ion  of solar energy. The 

model makers have not taken into consideration the fact  that for  some time already 

the o i l  f irms have been invest ing in the energy sources, pa r t i cu l a r l y  

nuclear energy, and that th is  strategy is not applied for  a short period of time. 

The existence of biases such as those described above lays down 

a cer ta in number of methodological precautions to the model maker i f  the wishes to 

avoid the r isk  of being considered as a propagator of an ideology and therefore as 

a technocrat. 
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2 - 4. Technocratism 

The denial of  the ideology and the expressed wish of s c i e n t i f i c i t y  

may appear as a de f i n i t i ve  form of technocratism, in so far  as the aim decided on is 

help for  the making of decisions. The research made and the results obtained are 

meant to be indisputable as i t  is a matter of sc ien t i f i c  work. 

The methodology adopted by D. MEADOWS's team should be a par t ia l  guarantee 

against this bias. The main aim is f i r s t l y  to have a better understanding of the 

system. But, th is then presupposes two points : not to f a l l  into the trap of confu- 

sing model/system, and above a l l  not to have as only aim help towards decision ma- 

king. 

An approach of econometric insp i ra t ion ,  as the one adopted for the second re- 

port,  leads to a more or less stated aim of forecasting. This leads to the proposing 

of a large amount of numerical outputs to the reader. This approach is hazardous as 

the accusation of technocratism can be even more easi ly  made. I t  is obvious that the 

c r e d i b i l i t y  of the conclusions is always greater when numerical outputs are joined 

to them as they are therefore accurate and therefore as a guarantee for the i r  accu- 

racy. 

CONCLUSION 

Ideology appears to be d i f f i c u l t  to avoid : in so far as the knowledge of the 

systems analyzed remains incerta in.  However, the social impact of the models being 

a r e a l i t y ,  i t  is desirable to adopt a methodology which allows one to avoid a cer- 

tain number of biases presented here. In the opposite case i t  is the appraisement of 

the very model-makers' contr ibut ions which incurs the r isk of being al tered. The 

presence of non e x p l i c i t  hypotheses or other elements of information leads to the 

fo l lowing problem : was this voluntary on the part of the model-maker? I t  is clear 

that the e f f o r t  to explain the hypotheses made is an element of more complete know- 

ledge on the model for  the model makes himself. 

J.W. FORRESTER's "Systems Dynamic"is an appreciable contr ibut ion towards ac- 

c e s s i b i l i t y  and on the methodological leve l .  However, i f  non computer science specia- 

l i s t s  are to have access to such works, i t  is essential to go fur ther in the metho- 

dological e f f o r t ,  which is conceived as an aid towards the construction and compre- 

hension of the model bu i l t .  This therefore para l le ly  implies the suggestions of more 

adapted and accessible languages which simultaneously give a methodology adapted to 

the problems to be deal t  with (11). 



439 

BIBLIOGRAPHY 

1) MEADOWS D. et al : "Halte a la croissance?", Paris, Fayard 1972. 

2) MESAROVIC M., PESTEL E. : "Strat~gie pour demain", Paris, Seuil 1974. 

3) MEADOWS D. et al : "Dynamics of growth in a f i n i t e  world",  Cambridge, Wright- 

Al len Press 1974, 

4) MESAROVIC M., PESTEL E. : "Cr i t i ca l  choices for mankind : Limits to independence", 

Report for Salzburg, Dec. 1973. 

5) MESAROVIC M., PESTEL E., dir : 

- Construction of regionalized world economic model 

- Energy models : ressources, demand, supply 

- Population model 

Vienne, may 1974. 

6) COLE H.D.S., et al : "Models of Doom. A Critique of the Limits to Growth", 

New-York, Universe Books 1973. 

7) BECKERMAN W. : "R~quisitoire contre le Club de Rome", Expansion, mars 1975, 

pp. I06-111. 

8 )  M O R G E N S T E R N  O .  : "Pr6cision et incertitude des donn6es ~conomiques", Paris, 

Dunod 1972. 

9) RADEMAKER O. : "Project Group Global Dynamics",Progress Report n°1, Eindhoven 1972. 

10) FURTADO C. : "Le mythe du d6veloppement et ie futur du Tiers-Monde", Revue Tiers- 

Monde, janv -mars. 1974. 

11) RECHENMANN F. : "Structuration et introduction de la notion d'espace dans les 

langages de simulation continue". Toulouse, Journ~es AFCET : 

"L'approche dynamique des syst6mes socio-~conomiques", 19-20 juin 1975. 


