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1. INTRODUCTION

In the first part of her book onEuropean colli eries from 1945to 1958,R. Perron (1996
underlines the ladk of quantitative data and dfficulties in the obtaining of new data in the
19391945sub-period. In this analysis, we try to partialy remedy to this problem through the
use of an original statisticd material on NPC colli eries. An historicd approad is asciated
to an econamic goproach in arder to study the strategic behaviour of NPC coal companies
from 1935to 1945.More predsely, ou approach aims to test the hypothesis of a change in
the firms behaviour associated with the diange from a @mpetitive eonamy to a state-
controlled econamy. Our analysisis based on @nel data.

The historicd approach permits us to present the main charaderistics concerning the
econamic environment inside which companies operate during the period studied. By taking
into acourt historicd fads, we postulate a tange in 1939, so0 that we @nsider two sub-
periods. Next, an econamic gproad is undertaken in two main steps. First, we take into
acoun severa theoreticd results derived from Industrial Organisations in arder to construct
our econametric model. Next, we estimate our model on the two sub-periods defined from the
historicad approach. This econametric goproach permits us to test the hypothesis of a dnange
in NPC cod firms' behaviour in 1939and to evaluate the degreeof relevance of the historicd

approad.

2. THE NPC COAL BASIN FROM 1935 TO 1945

Cartelised since 1922, NPC coal-basin tried to reinforce its cooperative organisation
during the thirties. Heads of companies, convinced by the French pubic authorities, tried to
adapt the ollusive structure to the eonamic conjuncture. This drategy did na impede NPC
companies to chea on collusive areaments through several seaet price ats in order to
preserve their sales as well as their market shares. Since 1931NPC diredors agreed to change
collusive ayreements in arder to reinforce individual collusive behaviour. This explains that
regional agreements were modified several times during the thirties. On the April, 9" 1935,a
new agreanent introduces quaas on the regional and netional levels sustained by a
punishment system in the event of cheding on collusive agreaments.

During the seaond part of the thirties, government’s control on NPC coal industry is
reinforced. Law of August 18" and 19" 1936introduce apublic control on coal prices. The
law of July 11™ 1938 onwar emnamy reinforced French pubic authorities control on the
eoonamy. Higher state’s intervention onthe French colli eries - and in particular on the NPC
coal-basin — can be explained by the fad that coal product is of a strategic importancefor the
national interest. Moreover, the strategic importance of the main French coal-basin (i.e. the
NPC coal-basin) is due to the fad that France has never been self-sufficient in coal product
(one-third of the French coa consumption must be imported from England, Netherlands,
Belgium, Poland and Germany) and coa imports were deaeasing during the second fart of
the thirties”, so that French government had to control the national coal adivity acrding to
the ollediveinterest.
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Laws of August, 16" 1940and September, 10" 1940introduces a planned ecnamic
system. Law of September, 10" 1940creaes an organisation caled OCRPI® that can enforce
produceas to sell their product to spedfic customers (conversely, a @nsumer can be
constrained to buy to a spedfic produce). Through this law, the industrial products canna
fredy be offered any more on the market. Aside by this, deaeeof November 9" 1940creae
the COH* in order to control the production d coal, coke, briquettes and aher products
derived from coal. Moreover, the COH prepares price tanges. A second ceaeeof November
9™ 1940 introduces another organisation in order to control the mal trade. By the law of
September, 13" 1940, eat French coal-basin must be organised inside aunique catel that
sell coa product acording to the strategy of the French puldic authorities. This law leals to
deeg changes in the eonamic organisation d the NPC coal-basin (M. Heaulme, p.399
becaise mal companies are not allowed to sell themselves their product. This centralised
organisation appeas in the NPC coal-basin in October, 29" 1940. From this time, the
commercia function and the production function are separated in two dstinct parts. Cod
companies can control the production adivity but not the commercial adivity, so that
competition daes nat still exist inside the NPC coal-basin. By the law of October, 21" 1940,
the minister of the emnamy is the sole one to be &le to change prices (M. Heaulme, p.4(®).
Nevertheless acording to M. Heallme p.413, a deaee of October, 4" 1939 condwed
companies to loose their ability to sell themselves their product. Sales of coal product were
then controlled by pulic authorities.

In sum, historicd fads $ows us that NPC coal companies have operated inside a
competitive ewironment until October 1939, after what they operated inside a state-
controlled econamy.

3. THE APPROACH IN INDUSTRIAL ORGANIZATION

In this sdion, we present expeded effeds from various variables introduced in the
empiricd analysis on the individual profit. Theoreticd model considered here study the
influence of a spedfic variable on the stability of a @operative structure. The am of a
collusive structure is to make aprofit as close & possble from the profit of a monopdist. If
an indwstria collusive structure is unstable, its members ad non-cooperatively so that the
market price deaeases as well as firms profit. In this context, a relationship can be
established between the mncept of collusive stability and the level of the individual profit of
adherents to the moperative structure®. It appeas then that theoreticd results on the impad of
a given variable on the stability of a mllusive structure can be used to anayse the impad of
these variables on the profit obtained by firms on a market.

Industrial organisation’s models disagree dou the relationship between the eomnamic
conjuncture and the level of profits obtained by firms on a market”. E.J. Green and R.H.
Porter (1984 consider that collusive firms operate on a market with imperfed information
because they can olserve the level of their individual demand bu not the level of the global
demand to the industry nor the demand oldained by others collusive firms. In this context, a
firms that observes a reduction d its individual demand daesn’'t know if this is due to a
reduction d the demand to the industry or to a defedion by ancther firm from collusive
agreaments. In order to preserve the aedibility of punishments, companies revert to a non

% Office Central de Répartition des Prodluits Indstriels.

4 Comite d’ orgarisation des houill éres.

® Nevertheless the set up of a al price contral from August 1936 conduces us to miti gate the hypothesis of a cmpetitive phase in 1935
1939

® Nevertheless this relationship must be considered with caution, because the unstability of a wllusive structure increase with the coll usive
price and is the highest for a mllusive price close to the price obtained with a monopolist. It appears then that a stable cartel does not imply
that its members obtain a high profit. Aside by this, it appearsthat if a mllusive structure is unstable, then individual profits decrease.

" This presentation is focused on classca models. We do not take into account here models that introduce forecasts on the level of demand.



cooperative behaviour (retaliatory phase)®. The reduction o indwstriadl demand leas to an
increasing of cartel instability. Alternatively, J.J. Rotemberg and G. Saloner (1986 consider a
market situation inside which collusive firms face a increasing demand. Firms are avare of
the fad that their future profits $all be lower than their present profits, whatever is their
attitude towards cartel agreements’. If they cooperate, the return of the e@namic conjuncture
to its usual levels will reduce their profits. Conversely, if they ched on catel agreaments,
they will have to face aretaliatory phase acording to collusive areements. Nevertheless
these dheders will have obtained a high cheding profit. Firms are incited to maximize their
short turn gain, so they chea on collusive areanents and the wllusive structure then
becomes unstable.

Imports effed on individual profit of cartel’s members is analysed by R.M. Feinberg
(1989. This author considers a market in which a domestic oollusive structure operates in an
imperfed information situation and faces an increase of imports. Two separate dfeds are
highlighted. For a fixed level of demand, an increase of imports updy leals to a higher
degree of competition onthe domestic market. The first effed is a price reduction onthe
domestic market. Aside by this, following E.J. Green and R.H. Porter (1984, the increase of
import supdy forces firms to revert to a punishment phase in order to preserve the aedibility
of punishments. This explains that firms develop nonrcooperative strategies which leads to a
reduction d the domestic price an instability of the domestic collusion and a reduction d
individual profits. This mnd effed asociated with the first one leals to a reduction d the
domestic price higher than the price reduction dwe to the sole incresse of imports. This
theoreticd approad shows that higher importsleal to areduction d individual profits.

The dfed of excessproduction cgpadties on firms' profit is analysed by C. Davidson
and R. Denedkere (1990. These authors establish the existence of a dua effed of excess
production cgpadties on pofits of a llusive structure’s members. For a fixed level of
suppy, areduction d demand leads to a positive excess cgpadty of production. This dired
effed incites firms to chea on cartel agreements in order to preserve their sales. This dired
effed leals to a negative dfed on firms' profits. Aside by this, an indired effed is due to the
fad that adherents to the catel must preserve excess cgpadties in order to maintain the
credibility of punishments in the event of cheaing on catel agreements. This grategic efed
of excesscapadties reinforces a woperative behaviour, which permits the obtaining of higher
profits. The empiricd effed of excesscagpadties onindividua profits depends on the relative
importance of the two eff eds previously mentioned: the dired effead and the indired effed.
Previous theoreticd results are summed upin the following table.

TABLE 1. THEORETICAL EFFET OF VARIOUSVARIABLESON THE PROFIT

Variable Mode Effed onindividual profits

E.J. Green et R.H. Porter Profit reduction associated with lower demand
Econamic conjuncture
J.J. Rotemberg et G. Saloner  Profit reduction associated with higher demand

Imports R.M. Feinberg Profit reduction associated with higher imports

Profit reduction associated with higher excesscapadti es
(direa effeq)

Higher profit associated with higher excesscgpadti es
(strategic or indired effea)

Excessproduction cgpadties C. Davidson et R. Denedkere

4. THE STATISTICAL MATERIAL

® Firms revert to non-cooperative strategies by decreasing their price or by increasing their production offered on the market.
® Thisis dueto the fad that the level of global demand will return soon to its usual levels.



Numericd data ae obtained from internal archives of NPC coal companies coll eded
through personal seaches performed at the Centre des Archives du Monde du Travall
(CAMT, Roubaix) and at the Centre Historique Minier (CHM, Lewarde) between 1997and
2000. This datisticd material has been completed by other data obtained from February to
July 2002at the CAMT. Severa chronicles are extraded from books edited by la Satistique
Générale de la France and Rewe de I'l ndwstrie Minérale. Y ealy data from 1935to 1945are
used. Variables considered in the analysis appea in the foll owing table:

TABLE 2. DEFINITION OF THE VARIABLESINTRODUCED IN THE MODEL
Variable Definition

PROFIT Annuel red profit

IND Annual French industrial productionindex

VIND Rate of growth of the IND index

QHNPC Annual NPC coal-basin’s coa production

QHLORR Annual Lorraine @al-basin’s coa production

PE1 Annual imports index over-estimated

PE2 Annual imports index

RU Annual English industria production index

ALL Annual German industrial production index

QHINDIV Annual individua coal production o ead NPC coal firm from 1935to 1939
QHINDIV1 Annual individua coal production o ead NPC coal firm from 1935to 1945
CAPIND Annual individual excessproduction cgpadty of ead NPC coa company
CAPAH1 Annual excesscapadty of coal prodiction d the NPC coal-basin from 1920to 1945
CAPAH2 Annual excesscapadty of coal prodiction d the NPC coal-basin from 1920to 1950
PARTIND Annual individual market share of eaty NPC coa company

FONTE Annual index of melting productionin France

VFONTE Rate of growth of the FONTE index

SIZE1 Dummy variable (= 1 for NPC companies whose market share is higher than 8.5%)
SIZE2 Dummy variable (= 1 for NPC companies whaose market share is higher than 5%)
OCCUP2 Dummy variable (= 1 from 1939to 1949

DUM3538 Dummy variable (= 1 from 1939to 1945

DUM3539 Dummy variable (=1 from 1940to 1945

DUMCA1 Dummy on change of compasition o board of diredors of NPC coal companies

DATA ON PROFITS

Data on yealy profits of companies are ectraded from yealy companies balance
shed. These balance-sheds have been oltained just for some NPC coa companies. These
documents must be considered with caution becaise of the ladk of acmurting normali zation
during the studied period (O. Hardy-Hémery, 1985, vd. 1, p.25%. Data mlleded correspond
to profit data obtained in balance-sheds. Moreover, data ae available in limited quantity for
several companies'®. In order to measure the representativeness of the sample used in the
analysis, we sum for ead yea the market share asciated with companies for which the
annual profit data is available. This approadch permits us to find that the representativeness of
our sampleis equal to 69.3% from 1935to 1945,

From 1935to 1945,the significance of our sample is g/stematicdly higher than 58%,
except for 1945 when the figure is equal to 43.P6. Considering the fad that the mean
significance of the sample is 70% from 1935to 1945,the available sample is sgnificant on
the level of the NPC coal-basin. In order to take into acournt the inflation, annual profit data
are divided by an index of price obtained from data pulished by la Satistique Générale de la

0 For example, data mncerning the Aniche company are available for only two years.

! Notice that since market shares data ae not available from 1940to 1945 we have considered the mean of market shares from 1935to
1939 The representativenessof the sample in the 19351945 period is unchanged if we consider instead the mean of market shares foll owing
the rehabilitation of the NPC coal-basin (i.e. after 1924). This method is based on the postulate that relative sales, measured in tons, of NPC
companies have not been modified since 194Q This hypothesis is based on the fad that the NPC coal-basin has not suffered severe
destructions, instead of the first Wold War, so that its production cgpadty remained urchanged. Moreover, sales from 1940to 1945 are
controlled by the administration which imply some stability of individual coal sales.



France Red profit data of the Anzin company are computed with those avail able from 1927
to 1936in O. Hardy-Hémery (1985, p.293%and in D. Barjot (1991, p.168 The crreation
coefficient index between the chronicle of nominal price obtained from archives avail able &
the CAMT and the profits chronicle obtained from mining adivity is 0.9352 This high
correlation between these two series sgnals the quality of profits data.

The general model considered is given theredter'®:

PROFIT =f (CAPA, PARTIND, QHINDIV, CONJ, QHLORR, TIME, PE, SIZE, DUMMIES)
5.RESULTS

The historicd approach permits us to highlight the existence of a @mmpetitive period
followed from October 1939 ly a state-controlled period. In this sedion, an econametric
analysis in performed in order to ched if statisticd fads do nd contradict the historicd
approad. First, we consider the entire period. Next, two sub-periods are cnsidered.

m THE 1935-1945 PERIOD

Our aim here is to test the hypothesis of a dhange in 1939.This explains the relative
simplicity of the model considered. In arder to read this objedive, two dunmies - namely
DUM3538 and DUM3539 - are introduced in the model. These variables are respedively
equal to 1in 3945 and 4045, The spedfic design of estimated forms is based on an
analysis of the mrrelations matrix™®. First order serial correlation is rejected at the 1% risk
level (D. M. Drukker, 2003.

TABLE 3. ESTIMATIONSIN 1935-1945 (endogenous variable: PROFIT)

Exogenous variables Eq. 1 Eq. 2 Eq. 3 Eq. 4 Eq. 5 Eq. 6
Intercent 384756 3920005 4588415 900042 920330 4376176
& (0.45) (6.49) (7.09) (1.00) (1.07) (8.23
145970™ 126149™ 126272
QHINDIV1 (4.84) (4.10) (4.14)
-58095 -130645 66.27 -67102
CAPIND (-0.65) (-1.44) (0.08) (-0.84)
-1062411"
OCCUP2 (218
-1180719™ -1694044™
DUM3538 (252 (336
-1546754™ -1551605"" -2070553""
DUM3539 (-3.31) (-337) (-4.84)
Test Breusch-Pagan (P- 0.075 0.02 0.01 0.11 0.11 0.01
Value)
Test Hausman (P-Value)® 0.05 0.03 0.04
Number of observations 87 87 87 87 87 87
Method OoLS FGLS FGLS OoLS OoLS FGLS

™ Significant at 1% risk; ~ Significant at 5% risk; ~ Significant at 10% risk. Figuresin bradkets correspond to the T-Stat.

In eadr of the six forms estimated by ordinary least squares (OLS) or feasible
generalized least squares (FGLS), dummies differ significantly from zero, even at a 1-percent

2 The fadt that the correlation coefficient index is different from 1 can be explained by the use of a different deflator. This hypothesisis
sustained hy the fad that the correlation coefficient between these two chroniclesin nominal valueis near one, with avalue of 0.96.

13 Subscripts for the period t and the firm i do not appear in this formulation. CAPA corresponds to excess capagties variables; CONJ
corresponds to economique conjuncture variables expressed in level aswell asin rate of growth. DUMM IES corresponds to binary variables
introduced. The econometric methodology is based on B. Dormont (1989, P. Sevestre (2002 and J. M. Woddridge (2002. Methodologicd
details are available on request.

% The previous historicad approach conduced us to postulate a change associated with the law of October 1939 The use of yearly data
explains that we consider two dummiesin order to define an ex ante period and an ex post one.

15 The same methodology is used for each sub-period.

*® The use of an error component model is based on the existence of a specific effect and ro correlation between the stochastic individual
effect and exogenous variables introduced in the model. Pradicaly, the previous datement corresponds to P-value (Hausman test) > X > P-
value (Breusch-Pagan test), where X is a probability lower or equal to 10-percents.



risk for a majority of cases. This dows that a change exists in 19381939 and daes not
contradict the result derived from the historicd approac.

Coefficient associated with OCCUP2 dffers sgnificantly from zero, which suppats the
previous gatement. Its negative sign indicates that coal companies’ profits deaeased duing
the Occupation. We must admit that in forms 2, 3 and 6, we reged the hypothesis of a
correlation between the speafic éfed and explanatory variables even though the probability
asciated with the Hausman test statistic is nat very higher than the probability associated
with the Breush-Pagan test statistic. Nevertheless even with ardinary least squares, dummies
differ significantly from zero.

Moreover estimated coefficient associated with QHINDIV1 dffers g/stematicdly from
zero. Its positive sign dees not contradict the fad that France suffered from a ladk of
coamining produwcts. An incresse of domestic coal production is consumed by domestic
customers 0 that NPC coal companies profits incresse. CAPIND is always non significant.
Estimates performed on the 19351945 mriod hghlight a dange in 19381939. In the
foll owing, we consider two sub-periods around 19381939.

m THE 1935-1938 SUB PERIOD

First order seria correlation is adways rgeded a the 1% risk level. Estimated
coefficient associated with excessproduction cagpadty CAPIND is sgnificant and paitive in
eah d the four spedficaions presented in the Table 4 below. This dhows that in the 1935
1938 sub period, NPC coal firms excess cgpadties permitted them to increase their profits.
Following C. Davidson and R. Denedere (1990, we can interpret this result as the sign that
the strategic efed associated with excess production cgpadties is more important than the
dired effed assciated with excessproduction cgpadties (i.e. indired effeds are higher than
dired effeds). In ather words, duing this sub period, NPC coal companies want to preserve
an excessproduction cgpadty in order to maintain the aedibility of punishments in the event
of cheaing on catel agreaments. Conjuncture variables (namely IND and FONTE) have
estimated coefficients that differ significantly from zero; their negative sign indicaes that any
increase of domestic industrial adivity or any increase of melting domestic production leals
to areduction d NPC firms' profits. Such a result indicaes that members of the NPC coal
catel are incited to chea on catel agreements when demand is high. Cheding on cartel
agreements when demand is high leads catel's members to revert to a purishment phase, so
that profits are deaeasing (J. Rotemberg and G. Saloner (1986). Estimated coefficients
asciated with import variables (PEL1 and PE2) have a negative sign when they differ
significantly from zero. For a given level of domestic demand, an increase of imports leads to
a price reduction, so that NPC firms profits are reduced (dired effed). Moreover, higher
imports reduce the demand oltained by NPC coa firms, so that they initiate aretaliatory
phase that leads to a price reduction and areduction d firms' profits (R.M. Feinberg (1989).
The significant and regative estimated coefficient of Lorraine wal-basin’s coal production
(QHLORR index) means that an increase of Eastern coal-basin’s coal production corresponds
to an increase of the mal suppy that, for alevel of demand fixed, leals to a pricereduction on
the domestic market as well as a deaease of NPC coal-basin’s profits. The negative
coefficient of the trend variable (TIME) indicaes that NPC coal-basin’s profits are downward
sloppng. The positive and significant coefficient associated with coal firms market shares
does nat contradict the theory. The same remark can be dore for the dummy on the size of the
firm (SIZE2). A firm that have ahigher market share can experience ahigher market power
and can oltain higher profits. Estimated coefficients associated with German and English
indwstrial production (ALL and RU) differ significantly from zero and have anegative sign.
This $hows that a higher foreign induwstrial adivity leals to a reduction & NPC coal-basin’s
performances.



TABLE 4. ESTIMATIONSIN 1935-1938 (Endogenous variable: PROFIT)

Explanatory variables Eq. 1 Eq. 2 Eq. 3 Eq. 4 Eq. 5 Eq. 6 Eq. 7 Eq. 8
Intercent 21695360 7012610 8175335 22650688 12193009 26493537 12403634~ 20917558~
& (2.57) (2.27) (3.16) 4.77) (3.02) (333 (269 (4.49)
274298 591451 259535" 285323"
CAPIND (2.01) (353 (189) (1889)
-149717"
IND (-2.26)
-13052" -17848™
FONTE (-2.56) (-3.73)
1310993 1986894 399452 540975
DUMCAL (1.10) 2.70) (0.36) (0.477)
3815813" 2345234
Size2 (2.03 (L.77)
21712 -310742
SIZE1 (-0.03) (-0.439
TIME '8%_’;85;3)
-144619"
QHLORR (-222)
-65029" -64248™
ALL (-2.26) (-2.21)
-186542"
RU (315
54281
QHINDIV (0811)
PE1 -1324866 -19836721"
(-0.152) (-2.56)
PE> -27646412" -2122773
(-2.02) (-0.137)
Test Breusch-Pagan (P-Value) 0.265 0.021 0.520 0.058 0.282 0.087 0.311 0.046
Test Hausman (P-Value) 0.854 0.916 0.670 0.768
Number of observations 33 15 15 15 33 33 33 15
Method oLS FGLS oLS FGLS oLS FGLS oLS FGLS

™ Significant at 1% risk; ~ Significant at 5% risk; ~ Significant at 10% risk. Figuresin brackets correspond to the T-Stat.



m THE 1939-1945 SUB PERIOD

First order serial correlation is aways rejeded at the 1% risk level. To interpret
corredly the estimations, it is fundamental to consider the transformation in October, 1940 &
the catel NPC in a structure of centralized sale. This change is very important becaise the
institution d a structure of centralized sale leals the companies to lose their cgpaaty to sell
by themselves their production. Particularly the companies of coal were nat cgpable aty more
of reducing their prices. The system of centralized sale prevented the firms from cheaing on
collusive areaments. Therefore, the punishment medchanism was obsolete. In this context,
estimates can na be interpreted in terms of stability or instability of the explicit collusive
structure, because the catel has been replaced by a central selling agency. We do nd base our
interpretation o excesscgoadty variable and o demand variable on theoreticd models used
previoudly.

Coefficient asciated with excess cgpadty CAPIND is sgnificant and regative in
formulations 5 and 6. It appeas then that during the period, individual excess production
cgpadties lowered firm's profits. During the 19391945 sub-period, the excess cgpadties
which could appea were not voluntary and resulted from an supply superior to the demand'’.
A similar interpretation can be dore for the NPC coal-basin’s excess cgpadty variable
(CAPAH?2). Estimated coefficients associated to conjuncture variables (IND and FONTE)
differ significantly from zero and are positive so that a reduction d the domestic industrial
adivity as well as the domestic melting production leals to a reduction d coal companies
profits. Variables on change of ecmnamic conuncture (VIND and VFONTE) are both
significant and paitive: a reduction d emnamic adivity or melting production leads to a
reduction d coal firms gains. Imports variable (PE1*®) has a positive sign. An imports
increase leas, for a level of demand urchanged, to higher profits. This result is oppcsed to
the one that we shoud oltain in a competitive regime and can be considered as the signal that
NPC cg)g\l firms operate from 1939to 1945in ancther regime, namely in the state-controlled
regime.

The pasitive sign o the individual coa production index (QHINDIV1Y) is due to an
important coal deficit. Due to the ladk of coal product in France an incresse of coa
production, for a given level of coal domestic demand, daes nat imply any price reduction on
the domestic market?®. Any coal suppy increase mees demand, without price reduction,
which incresse al firms profits. Interpretation d estimated coefficients associated to
QHLORR, ALL, RU, TIME and SIZE1 indexes is smilar to the one developed in the
previous b period.

1 we take into acmunt the deficit of coal in 19391945 excesscapadgties could only be exceptional.

18 By construction, PE1 and PE2 indexes are similar on the 19401945sub period. Therefore, we do not have to distinguish PE1 from PE2.
% Besides, we have to keep in the spirit that for this sub period, the method used to construct the index is not based on a direct observation of
imported products, but on an indirect approach, so that the acarracy of the measureis not exempt of critics. Notice that the mean of imports
index during the Second World War corresponds to lessthan 15 percents of its level from 1935to 1938 This tremendous reduction is due to
theinterruption of German and English coal exports towards France during the conflict.

The eistence of a mntrol on imports during the sub period considered explains that there could be no causal relationship between imports
andfirms' profits. In other words, there could be no causal relationship between these two variables even if they move in the same direction.
Dueto theladk of data, we are not able to perform Granger causality tests.

2 Thislack of correlation can also be explained by thefad that during this sub period, prices are not fixed through a competiti ve mechanism,
but by the administrative way.



TABLE 5. ESTIMATIONSIN 1939-1945 (Endogenous variable: PROFIT)

Explanatory variables Eqg. 1 Eq. 2 Eq. 3 Eq. 4 Eqg. 5 Eq. 6 Eq. 7 Eq. 8 Eqg. 9
Intescent 2113903™ 3500637 -258250 20965997  -2812121™" 17317896 7377999 4775984 20893663
® (4.34) (5.89) (-0.32) (7.50) (-2.76) (4.46) (2.62) (1.72) 4.79
QHINDIV1 1‘202"'1“)’
-51302 -130940 -128621" -175149"
CAPIND (0.43) (-1.49) (-163 (-1.78)
CAPAHL 12105
-24642™ -486.70"
CAPAH2 (-3.10) (-2.05)
84.72™ 9519™
FONTE (5.02 (5.99
59422
IND (6.48)
3386229"
VIND (1.81)
sy
-874.14™
QHLORR (216)
-48212™ -102086™
ALL (-2.97) (-4.06)
-98453™
RU (-3.99
SIZE1 15277.96;3
-798082"™
TIME (653
7288328 3621615
PEL (-2.85) (141)
Test Breusch-Pagan (P-Value) 0.159 0.122 0.037 0.063 0.029 0.483 0.041 0.932 0.063
Test Hausman (P-Value) 0.115 0.234 0.076 0.955 0.519
Number of observations 54 54 54 54 54 54 54 23 54
Method OoLS OoLS FGLS FGLS FGLS OoLS FGLS OoLS FGLS

™ Significant at 1% risk; ~ Significant at 5% risk; ~ Significant at 10% risk. Figuresin bradkets correspond to the T-Stat.



m COMPARAISON OF THE RESULTS
The main results of estimates are wnsidered in the foll owing table™:
TABLE 6. COMPARAISON OF SIGNSOF THE ESTIMATED COEFFICIENTS
VARIABLE 19351938 19391945
SIZE1 ns +
SIZE2 +
IND
FONTE
PE1
PE2
CAPIND +
CAPAH2
An estimated coefficient that does not differ significantly from zero appears with “ns”.

+ o+ o+ o+

The dfed of the structural variable (SIZE) on NPC coal firms' yealy profitsis positive
in bah sub periods, which does not contradict the theory?>. By taking into acmurt
conjuncture indexes (IND and FONTE), we ca dfferentiate one sub period from the other
ore. In 19351938, a high coa demand, explained by a high industrial production, condwces
NPC catel’s members to chea on collusive areements, that leads to a reduction of the
market price and a reduction o indvidua profits. Inverted signs in 19391945 can be
explained by the fad that companies do nd operate inside a catel but a ceitral selling
agency. In the second sub period, firms do nd control commercia adivities, therefore they
can’'t ched on cartel agreaments when demand is high. For alower industria production, coal
demandis reduced and coal companies profits are lowered.

Conjuncture variables highlight a dange. More predsely, import indexes (PE1 and
PE2) have negative signs in the first sub period which does nat contradict the hypothesis that
NPC firms operate inside a @mpetitive regime. In the second sub period, signs are inverted
and contradict the hypothesis of a cmmpetiti ve regime?®. Moreover, individual excesscapadty
index (CAPIND) has a negative sign in the second sub period. The paositive sign oltained in
the first sub period signals the existence of a strategic dfed, that permits firms to price over
their marginal cost. The negative sign in the following period indicaes a change in NPC coal-
basin' strategic behaviour®®. As previously mentioned, NPC companies operate inside a
centra selling agency during the second sub period so that they have lost their ability to sell
by themselves their product. In this context, the preservation d a positive excesscgpadty is
useless Excesscgpadties are unvduntary and have anegative impad onindividual profits.

6. CONCLUSION

Through this analysis, we have highlighted a dhange in NPC coa firms strategic
behaviour, following the law on war-econamy. The eistence of a competitive regime until
1938 las been established, in spite of the set up d a cntrol on coal prices by the laws of
August 18" and 19" 1936°. Through the results presented here, this work uncerlines the

2 We only consider the main variables. Nevertheless we can notice that estimated coefficients asciated to ALL, RU and QHLORR
indexes, not introduced in thistable, are systematicaly negative in both sub periods.

22 Notice that from one sub period to the next one, the criticd size (i.e. the size from which a firm has an impaa on the profit) increases: in
the first sub period, the significant index is SIZE2 which corresponds to a 5-percents market share whereas in the second sub period, the
significant index is SIZE1 which corresponds to a 8.5-percents market share.

% In a competitive regime, higher imports imply a higher supdy on the domestic market, which, for a given level of demand, leads to a
reduction of the domestic price aswell as areduction of domestic firms' profits.

4 The negative sign obtained for the CAPIND index in the second sub period is not contradicted by the negative sign associated to the
CAPAH2 index. The low correlation between NPC coal-basin’s excess production cgpadty (CAPAH1 and CAPAH2) and the explained
variable (PROFIT) in the 19351938sub period explains that we have not been able to introduce these variablesin the econometric model.
%t appears then that the esonomic gpproach has permitted us to miti gate the historica one.
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interest of the combination d a historic goproach with an econamic gproach. We have
analysed on which degree periods defined through historicd fads could be sustained by an
analysis of NPC companies strategic behaviour. In ather words, we tried to justify through
our enametric goproadh periods defined ad hac by the historicd approadh. The results
presented here must be mnsidered with caution for two main reasons: (i) our estimates have
been performed with an unkalanced panel data sample and (ii) during the period studied, there
were no predse standard concerning the balance-sheds. Besides, the estimated equations do
not include lagged variables. This element must be mentioned given the importance of inertia
in extradive industries auch as the al induwstry. In these indwstrial sedors, past variables
have probably an effect on the aurrent performances of firms®.
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ANNEX: CORRELATION MATRIX

TABLE 7. CORRELATION MATRIX IN 1935-1945

PROFIT CAPIND | TIME | QHINDIV1 WAR | PE1 PE2 DUM3538 DUM3539 DUMCAL1 RU | ALL | TIME | FONTE IND | VIND
PROFIT 1.00
CAPIND 0.12 1.00
TIME -0.76 -0.25 1.00
QHINDIV1 0.47 0.01 -0.38 1.00
WAR -0.56 -0.33 0.81 -0.23 1.00
PE1 0.63 0.16 -0.85 0.35 -0.82 | 1.00
PE2 0.61 0.21 -0.84 0.33 -0.85 | 0.99 1.00
DUM3538 -0.56 -0.33 0.81 -0.23 100 | -0.82 | -0.85 1.00
DUM3539 -0.65 -0.11 0.86 -0.37 079 | -099 | -0.97 0.79 1.00
DUMCAL1 0.01 -0.26 -0.10 -0.08 -0.14 | 0.15 0.13 -0.14 -0.15 1.00
RU -0.73 -0.24 0.89 -0.29 079 | -093 | -0.92 0.79 0.93 0.00 1.00
ALL -0.62 -0.08 0.59 -0.14 0.72 | -065 | -0.68 0.72 0.63 0.05 0.78 | 1.00
TIME -0.76 -0.25 1.00 -0.38 081 | -085 | -0.84 0.81 0.86 -0.10 0.89 | 059 | 1.00
FONTE 0.56 0.13 -0.80 0.42 -0.55 | 081 0.80 -0.55 -0.80 0.17 -0.71]| -0.25| -0.80 1.00
IND 0.68 0.11 -0.87 0.41 -0.61 | 0.87 0.85 -0.61 -0.88 0.02 -0.87| -0.47 | -0.87 0.88 1.00
VIND 0.37 -0.27 -0.30 0.22 -045 | 0.67 0.66 -0.45 -0.66 0.13 -0.57| -0.64 | -0.30 041 0.43 1.00
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TABLE 8. CORRELATION MATRIX IN 1935-1938

PROFIT| IND |QHNPC|QHLORR| RDT1 | RU | ALL | TIME [QHINDIV | CAPIND |PARTIND| PE1 | PE2 |VIND [SIZE1| SIZE2 | VFONTE | FONTE | DUMCA1
PROFIT 1.00
IND -0.66 1.00
QHNPC 0.52 -0.80 1.00
QHLORR | -0.51 0.79 -0.32 1.00
RDT1 0.54 -0.84 0.40 -1.00 1.00
RU -0.65 0.98 -0.68 0.82 -0.86 | 1.00
ALL -0.61 0.91 -0.50 0.89 -0.91 | 0.97 | 1.00
TIME -0.61 0.92 -0.51 0.91 -0.94 | 097 | 1.00 | 1.00
QHINDIV 0.31 0.06 -0.08 0.03 -0.03 | 0.05| 0.03 | 0.03 1.00
CAPIND 0.42 0.07 -0.26 -0.09 0.07 | 0.00 | -0.08 | -0.07 0.46 1.00
PARTIND | 0.24 0.15 -0.22 0.05 -0.06 | 0.12 | 0.07 | 0.08 0.99 0.50 1.00
PE1 -0.39 0.62 -0.96 0.13 -0.21 | 046 | 0.25 | 0.28 0.08 0.31 0.22 1.00
PE2 -0.40 0.63 -0.96 0.15 -0.22 | 047 | 0.26 | 0.29 0.08 0.31 0.22 1.00 | 1.00
VIND -0.33 0.48 -0.84 -0.16 008 [ 039|019 | 0.17 0.06 0.25 0.18 0.83 | 0.83 | 1.00
SIZE1 -0.30 0.23 -0.26 0.07 -0.09 | 0.22 | 018 | 0.17 0.58 -0.12 0.60 022 | 022 | 0.27 | 1.00
SIZE2 0.37 -0.19 | -0.04 -0.33 032 |-0.24(-0.30| -0.30 0.75 0.34 0.74 012 ( 0.12 | 0.17 | 0.33 | 1.00
VFONTE 0.06 -0.08 | -0.53 -0.62 056 |-0.23(-044]| -044 0.05 0.31 0.14 069 | 068 | 0.77 | 0.13 | 0.34 1.00
FONTE -0.35 0.56 -0.94 0.05 -0.12 | 040 | 018 | 0.21 0.08 0.32 0.22 100 | 100 | 086 | 0.22 | 0.15 0.75 1.00
DUMCA1 0.10 0.01 -0.08 -0.05 0.05 |-0.02(-0.04| -0.04 -0.25 -0.38 -0.25 0.10 | 0.10 | 0.09 | -0.29 | -0.19 0.12 0.10 1.00
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TABLE 9. CORRELATION MATRIX IN 1939-1945

PROFIT | IND | QHNPC |QHLORR| CAPAH1 | CAPAH2| RU | ALL | TIME| QHINDIV1| CAPIND | PE1 | PE2 |VIND [SIZE1l|SIZE2|VFONTE|FONTE|DUMCAL
PROFIT 1.00
IND 0.95 1.00
QHNPC 0.94 0.99 1.00
QHLORR 0.78 0.84 0.86 1.00
CAPAH1 0.57 0.56 0.51 0.02 1.00
CAPAH2 0.57 0.62 0.66 0.32 0.62 1.00
RU 0.89 0.95 0.97 0.77 0.56 0.82 1.00
ALL 0.93 0.99 0.99 0.80 0.59 0.74 0.99 | 1.00
TIME 0.87 0.93 0.96 0.78 0.52 0.83 1.00 | 0.98 | 1.00
QHINDIV1 0.96 0.95 0.95 0.83 0.48 0.61 092 | 0.94 | 091 1.00
CAPIND 0.56 0.53 0.49 0.02 0.95 0.59 0.54 | 0.56 | 0.50 0.50 1.00
PE1 0.75 0.80 0.79 0.94 0.05 0.07 063 | 0.71 | 0.61 0.76 0.05 1.00
PE2 0.83 0.88 0.87 0.96 0.16 0.22 0.74 | 0.81 | 0.73 0.84 0.15 0.99 | 1.00
VIND -0.19 |-015| -0.08 0.40 -0.89 -030 |-0.13|-0.16 | -0.08 -0.06 -0.85 0.28 | 0.21 | 1.00
SIZE1 0.75 0.72 0.73 0.62 0.38 0.53 073 | 0.73 | 0.72 0.82 0.43 054 | 0.61|-0.05| 1.00
SIZE2 0.88 0.85 0.87 0.72 0.47 0.67 0.87 | 0.87 | 0.87 0.94 0.52 0.61 [ 0.70 | -0.09| 0.84 | 1.00
VFONTE -031 |-036| -0.44 -0.25 -0.25 -090 |-0.63|-0.51]| -0.67 -041 -0.24 0.08 [-0.05(-0.05|-0.39| -0.50 | 1.00
FONTE 0.93 0.97 0.95 0.83 0.54 0.43 0.85 | 0.92 | 0.82 0.91 0.51 086 | 092 (-0.18| 0.67 | 0.78 | -0.13 1.00
DUMCAL1 0.47 0.59 0.61 0.72 0.00 0.20 0.53 | 0.56 | 0.53 0.53 0.00 068 [ 069 029 | 038 | 047 | -0.15 0.59 1.00
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