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ABSTRACT

This document introduce the obtained results of the
econonetric estimation of cenment demand and supply in Bolivia
considered as a sinultaneous equations nodel, based on two
equations, one for the demand and another for the supply. The
objective of this study is to quantify the forces that affect
the cenent market in the period understood anong the years
1994 up to 2003.

Five nodel s of sinultaneous equations were considered, which
are based on the respective |inear functions of cenent demand
and supply to be able to explain the coefficients associ ated
to the variables in formof elasticities. The estimtes were
made follow ng the classic nethodology of econonetrics with
the respective statistical validation, being carried out the
i ndividual and groupal validation of the coefficients
associated to each variable indicating the statistic

significance of the sane ones.






1. 1 NTRODUCTI ON

Cenment is an indicator of suprene inportance to reflect the
econom ¢ situation of a country. The cenent denmand and supply
in Bolivia are variable and subject to several factors,
according to Armando Gunucio is considered that the item of
the construction of highways maki ng use of the rigid pavenent
uses in the country in a direct way from 2.000 to 2.500
peopl e and easily of 30.000 at 40.000 in an indirect way.

2. SECTOR ANALYSI S

Cement market in Bolivia is provided at the nonent by cenent
plants |ocated along the national territory. SOBOCE group
associ ates the plants of Viacha (La Paz), Warnes (Santa Cruz),
Cepsa (Tarija) and Emsa (Owuro), likew se the individual
participation of Fancesa (Sucre), Itacanba (Santa Cruz) and
Coboce (Cochabanba). The percentage participation referred to
cement sales in TM (Metric Tons) of each plant for the years

under st ood between 1994 and 2003 is reflected in the graph:
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Fancesa (Sucre) |eads the percentage participation in Bolivia
(27.3% followed very closely by Viacha (La Paz) (26.61%, in
third conparative place it is observed Coboce (Cochabanba)
(21.0% followed by Warnes (6.47%, E Puente (5.41% and
lastly Emsa (5.19%9. The percentage variation of the
national GDP and the sector of the Construction and Public

Wrks are reflected in the foll ow ng graph:
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The cl ear effect of the economic crisis is evidenced in these
i ndi cators, being appreciated a negative variation for 1999
due to the severe economc crisis that affected the country
in that period of time, for the later years a light recovery
i S observed.

The following graph indicates the evolution of the cenent

demand and supply at national |evel:
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The graph shows the alnost parallel evolution of the cenent
demand and supply in Bolivia reflecting a maximum in the
demand and supply in 1999 taking place a gradual decrease in
|ater years as clear indicator of the economc crisis in

which Bolivia was involved. In 2001 a light increnent is
observed from now on.

The followng graph indicates the installed and occupied
capacities in Bolivia:
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It’s necessary to stand out that the iddle capacity in
general is approximtely between the range of 29 and 87% It
i s necessary to make notice that CEPSA, is the only one that
wor ked close to 100% of its capacity in production, in the
sanme way its capacity in clinker production it overcane to
the other ones. The productive capacity of Cdinker/year in

Metric Tons appreciates it in the foll ow ng graph:

500000:

=
2
S
=
=

300000 -

200000

Cantidad [TM]

100000

y = Viacha Warnes Cepsa .'
Cementera
M Instalada B Ocupada

VI ACHA and FANCESA have | ead the clinker production.

3. MODEL DEVELOPMENT

It’s assuned the interdependence of the cenent demand and
supply being considered both inside a system of sinultaneous
equations being added the equilibrium condition. Based on
bi bl i ography, surveys to branch professionals and in common
sense, 5 tentative nodels were fornulated dedicated to
explain the behavior of the variables that affect the demand

and supply to be able to understand their evol ution.
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Due to their particular characteristics and after the
respective identifications the next step is estimte the sane
ones using the TSLS nmethod for each one (over-identificated).
Likewise the prices and quantities of equilibrium are

obt ai ned for every year.

The variables included in the cenent demand equation (DG)
(TM are:

- Cenent Price (PG)($us/50 kg bag)

- National GDP per capita (PIB;) ($us/hab)

- Construction National GDP per capita (PIBG) ($us/hab)

- Cost ratio Construction (ICGC)

- Telluric Motion (M) *

- Built Roads Length (LCC;) (thousands of Km

- Qoss Fixed Capital Formation (FBCC;) (thousands of Bs.)

For cenent supply (OG)(TM:

- Cenent Price (PG)($us/50 kg bag)

- Lagged Cenent Price (PCi.1) ($us/50 kg bag)

- Inputs Production ratio (IP)

- Public Investnment in Infrastructure (IPEI{) (mllions $us)
- Installed Capacity (Cly) (TM

- Quality Certificates (CG) *

* Dunmy vari abl es.

Bot h equations adopt the lineal formafter the application of

natural logarithnms (In):
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DG =a,+a,PCG +a,Pl B +a,Pl BG +a | CG +a .Ml +a,LCG +a FBCG +u,
oG =b, +b,PC +b PG , +b, P +b, PEl, +b,Cl, +b,CC +v,

4. RESULTS

Assumi ng the market equilibriumis obtained the price and the

gquantity of equilibrium The results of the estinmation using

TSLS for the period 1994 at 2003 making use of E-Views vl.1c

ar e:

Coefficients estimation for Dermand

Fi nal Mbdel
Vari abl e Coefficients
PG -0. 556109
Pl B 1. 224399
Pl BC 0. 135011
I CC -2.073488
MT, -0. 1307276
LCG 5. 178661
FBCC 0. 4772060
R 0. 931856
F 3.907066
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Coefficients estimation for Supply

Mbdel

Vari abl e Coefficients

PC 0. 06302695
PG 0.16221071

I P 0. 0784555

| PEI , -0. 686210
Cl 0. 38163385
CG 0. 00285663

R 0. 984003

F 30. 75632

BEST MODEL SELECTI ON

For the selection of the pattern that explains in a better
way the behavior of the cenment demand and supply in Bolivia

was consi der ed:

1. The sign concordance obtained in the estimation conpared
with a priori expectations for each coefficient related wth

their respective vari abl e.

2. The value of R* (R-squared) that measures the adjustnent
kindness for each equation. Wile higher it is this
coefficient in the regression, in a better way it wll

expl ain the behavi or of the dependent vari abl e.
3. The individual statistic for each coefficient indicating

statistically if they are significant and therefore they

deserve to be present in each equation
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4. The value of F statistic, which indicates if jointly al
the considered variables are statistically significant to be
included in their respective equation.

=> The R calculated for the last nodel is the highest in
conparison to the rest (not presented in this summary). The a
priori signs are the expected ones for each coefficient
associated to the respective variable with the exception of
variable (IPEIt), with a negative sign contrarily to the
expectation. Explained, possibly, to the final use that the
invested nmount by the governnment in infrastructure, the
reality is different considering the data. The signs and the
magni tudes of the rest of the variables are reasonable and

they are agree with the expectations.

- It was for alnost the entirety of the coefficients the
presence of a high colineality, reflected in the non-
statistical significance of the paraneters that however for

prediction terns they are not a problem
- The F statistic rejects the null hypothesis that affirns

that the coefficients included in the nodel are simlar or

equal to zero.
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PRI CE AND EQUI LI BRI UM QUANTI TY

The prices and equilibrium quantities are detailed in the

following chart:

Year Equi Tibrium Price Equi l'i bri um Anount [ TM
[ $us/ bag]
1994 3.67 796974
1995 4.32 900914
1996 5. 32 916208
1997 4. 24 1057562
1998 4. 89 1164185
1999 4.56 1178601
2000 4.56 1065134
2001 4.51 980404
2002 4. 95 1032325
2003 4.87 1126219

5. CONCLUSI ONS

The main conclusion in this work is that the cement in
Bolivia is ruled under the classic | aws of demand and supply.
Nuneric values were obtained on the variables that affect
jointly the cenent demand and supply in Bolivia expressed in
elasticities. It was found that the elasticity estinmated for
the price of the demand has an inelastic val ue of -0.55610961
in absolute value, indicating that before an increnment of the
cement price at national level of 1% we hope the cenent
demand in Bolivia dicreases approximately in 0.56% Another
elasticity that deserves an analysis is the GDP per capita
before an increnent in the GDP per national capita of 1% we

hope the cenent demand in Bolivia is increased approxi mately
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in 1.22% The elasticity of higher value estinated for the
demand equation is referred to the variable Lenght of Built
Roads (LCG) 5.178661 indicating that if is observed the
increment of this variable in 1% we wait that the cenent
demand at national |evel is increased approximately in 5.18%
The variable @GP of the Construction was added (PIBG) to
measure the contribution on the cenent denmand being an
inferior value to the GDP per capita.

In the sanme way for supply: The offer equation has
characteristic of distributed |agged because it was added to
the price left behind as explanatory variable. Considering
the values of the coefficients of PG on the whole and PC:.;
(cenent price in the previous period) whose values were:

0. 063026956 and 0.16221071 respectively, which are known as
inmpact nultipliers or of short term to represent the change
in the half value of the cenent offer after an unitary change
in the cenment price in the sane period of tine. Maintaining

the change in the price at the same |evel of there from now
on, then 0.063026956 + 0.16221071 correspond to the change in
the cenment offer in the following period, that is to say
0. 225238. Then 0.063026956 turn out to be the short term
multiplier of the supply equation, while the long term
multiplier is 0.16221071. It means that before an increnent

of 1% in the price of the cenment, the bidders will increase
its production level in approximtely 0.063%during the first

year and 0.16% the second vyear. The cocients between
0. 063026956 and 0.225238, in the other side 0.16221071 and
0.225238 are obtained respectively: 0.279823 and 0.720174,

indicating that 27.98% of the inpact on the offer of cenent

of an unitary change in the price feels imediately and 100%

feels after having |apsed one year. Equally, it was not
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evi denced the dynami cs existence statistically in the demand
equation, when being calculated a negative value for the
coefficient of the variable it Demands of Cenment straggler in
one period (DC.1).
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