
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/






1
U irtr .

LIMITED

Vienna ?8 July 1981

ENGLISH

M inistry of Finance o f Vanuatu

O ffice fo r  the Development and Promotion of Vanuatu Enterprices O.D.E.

Vanuatu Cement Industry »

Market and Plant Capacity,

prepared

by

Mr. Rudolf Eder 

fo r  the

United Nations Industrial Development Organization

1}

r,M s  report has not teen cleared with the United Nations In d u str ia l 

Development Organization (UtYTJ)O) which decs therefore  not noce, .aril,y 

share the views nresentod.

\

»



Page

1. DTTPOIÜCTION
1 .1 .  Ibe Cement Project
1 .2 .  Objectives c f  the present study

3
3
4

2 . CBMSKT IN CSTI3PAL

2 . 1 .  Some C h aracteristics  of Cement Industry

2 .2  The World Cement Market

2 . 3 .  Cement consumption and economic 
indicators

4

7

9

3 . MAFK5T ATFSA AMD MA3K5T PCTSSTIIL

3 .1 .  Geographic segmentation of the poten tial 
market

3 .2 .  Description of the present s itu a tio n  in 
some p arts  of the segments

3.3» Market Poten tial
3 .4 . Actual to ta l  sales and sales  p rojection s

4 .  Market Share, plant capacity  and marketing s tra te g y

1o

1o

1o

21

23

25

5. Summary and recommendations

5 .1 .  Summary

5 . 2 .  Recommendations-

27

27
3o

Appendix 1 . Imports of Cements and sim ilar products of 
HiG fo r  1981

Appendix 2 Memo-Ministry of Finance: Development of Cement- 
P roject

Appendix 3 M inistry of Finance: Consultancy Services and 
Further Programme of A ssistance

Appendix 4 Selection  of Publications on Cement



¡/
-  3 - 1

i .  EraorocTicii

1 .1 .  The Cement Project

Vanuatu lik e  the neighbouring countries -  apart from F i j i  -  
has been importing cement from Заторе, Japan, New Zealand,

A ustralia e tc .  at a high C .I .F .-p r ic e . The actual consumption of  

cement i s  low, but an accelerated  development would require con

siderably increased quantities of cement, depending certa in ly  on 
the p rice  too .

On the other hand Vanuatu has apparently excellent conditions 
for a lo cal cement industry: pure raw m aterials and a natural 
harbour.

These fa c ts  together with the overall development ta rg e ts  of  

the Vanuatu Government render the idea of a Vanuatu Oement Industry 

worthwile to  be studied in more d e ta ils .

A fter some discussions in April and May 19S1 the Minister of 

Finance, M.Kalpokor Kalsakau agreed with a proposal made by O.D.5. 

to  develop the Vanuatu Cement Industry. The following phases have 
been agreed upon:

-  F i r s t  phase: Market study

-  Second phase: Technical fe a s ib il ity  study

-  Third phase; Economic analysis and evaluation of the project

-  Fourth phase: Negotiations within the Government and of the Govern

ment with potential for',ign investors and partners to  

prepare the investment decisions.
-  F ifth  phase; Implementation of the project

The market study was scheduled to  s ta r t  on June 17 and to be 

fin alized  in Vienna. In case of a positive resu lt phase two and 

three should be executed as soon as possible with the assistance of 
ШЛО.



At the same time a p rivate  group is  supposed to investigate  

by i t s  own in order to паке a comprehensive proposal to  the 

Government on how to develop the cement industry in Vanuatu.

This proposal should be evaluated, compared with the re su lts  

of the UKTDO-study and discussed with the concerned p arties  

(phase fo u r). The information provided through the UNIDO fe a s ib il ity  

study should allow the Government to  take the best decision in the 

in te re st of Vanuatu.

1.2.  Objectives of the present study

The immediate objective of the present study is  to  provide the 

necessary information to  take a decision on the further development 

of the cement p ro je c t, i . e .  on phases two and three of the develop

ment. Other objectives are
-  to  ch aracterize the cement market,

-  to  estim ate and analyse the potential market,

-  to  help to  define the plant capacity,
-  to  show and discuss possible marketing stra teg ies ,

-  to  recommend further s tep s ' ■

2. C5HBNT IN G5NBRAL

2.1 .  Some c h a ra c te ris tics  of cement industry

Cement is  a basic product and as such the natural s ta rtin g  point 

of a  long number of applications lik e  co n stru cto r’ s work, with 

concreting on s i t e ,  or prefabricated modules fo r constructional pur

poses. All the important fie ld s of application have one feature in 

common: whoever uses the cement must be able to  re ly  on i t s  quality  

and homogeneity.

Quality and homogeneity must secure that the customer achieves the 

same re su lts  every time, because only in such case i t  is  possible to  

ratio n alize  and in d u strialize  the production of concrete.

In addition to  quality and homogeneity oeuent must be available  

at a low price to become re a lly  a basic product. This lin e  of thoughts 

leads to the n ecessity  of operating with re la tiv e ly  big production 

u n its.

o O



'The economies o f sca le  are considerable in  the cement industry.

In order to benefit from them, a large market is  needed. Cement 

is  re la t iv e ly  cheap per weight unit compared with ether products, 

and the costs o f transport and handling are heavy in comparison 

with the p rice. This previously resulted in the establishment 

of a large number o f rather small cement works, which covered the 

supplies of local and, as regards transport, protected markets, 

and further the establishment of a trade d istribution  system 

based on re la t iv e ly  small d is tr ic ts , each being cut o ff  from 

the neighbour d is tr ic ts  by the large handling co sts.

Through the la te s t  decades the technology of production of 

cement has developed towards bigger and bigger production units 

as a prerequisite o f reducing the production cost in the com

p etition  with other cement industries, and also as a modest con

tribution  towards the improvement of the competitiveness of concrete • 

as compared with other building m aterials. The cement industry is  

highly capital intensive. Financial costs are correspondingly 

high; and so i t  is  of v ita l  importance that the costs of con

struction are highly degressive in  relation  to the size  of plant.

In addition, the d irect cost of each ton is  lower fo r  the b ig  

production units.

The resu lt of th is  trend is  that the unit oizes now reckoned 

with are 2 to 3.000 tons per 24 hours and more, whereas a works 

having a capacity of 500 tons per 24 hours was considered a big 

and economical unit 2o years ago. Consequently the cement industry 

must be interested in expanding i t ’ s market, e ither by enlargening the 

geographic dimensions, or by increasing the market share and the 

consumption per capita.

The geographic size  o f the market for cement depends to a large 

extent on the transport f a c i l i t i e s  and the d istribution  system. Up 

to the 195o’ s , 4.000 tons of bagged cement in a single ship fo r  

overseas destinations was considered a great shioment, nowadays we 

see a trend towards shipment of cement of clinker of 25 -  3Ô.COO tons 

per lo t ,  at rates which are much lower than what is  charged for 

delivery of cement in bags to the same destination. This is  connected
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with the ver".* e ffic ie n t and fa s t loading and unloading which 

hulk carriers o ffer  (1.000 tons per hour). This implies however 

that sender and receiver dispose of deep-water harbours and 

invest considerable sums in the handling in sta lla tio n s  required.

This often leads to the in sta lla tio n  of clinker m ills  near the 

centres of consumption.

In order to secure fu l l  capacity u tiliz a t io n  o f a large 

production unit -  the only way to enjoy economics o f scale -  

the cement industry must be in terested  in any progress that the 

cement consuming industries may enjoy. In certain cases ve rtica l 

integration is  necessary or highly recommended:

-  establishment of and participation  in clin ker m ills near the centres 

of consumption;

-  promotion " f  concrete industries of any kind (pines, nrefaoricated 

building works);

-  promotion of linked industries lik e  asbestos cement works;

Looking at the forward linkages of the cement industry, i t ’ s 

importe-'.,:- i ' t economic development becomes evident. In fa c t , 

cement pla^ ’ a stra teg ic  role and represents the key fo r  in fra

structural envelopment. A lo c a l cement industry can -  provided 

i t  is  run economically -  stim ulate, fa c i l i ta te  and accelerate 

the implementations of many other industries.



ament market2 .2 .  The wcrli c

The to ta l world cement production and consumption have grown 

considerably from 1913 to the present. The present production is  

more than twenty times higher than the production in 1913» Figure I 

shows the development o f cement production during th is  period. Two 

world wars and the economic c r is is  between the two wars have seriously 

hampered and delayed the development. But from 1947 to 1977 the 

production increased in the average by 8 I f  we calculate  the 

average growth rate fo r  each decade we fin g  that i t  decreases from 

11 $  fo r  the period 1947/57 to 7 3 fo r  1957/67 and to 5 % for 1967/77. 
I t  is  not surprising that the e ffe c tiv e  change from year to year 

i s  neither equal nor continuous, but flu ctu atin g  within minus o,2 f t  

from 1973 to 1974 -  the year of the energy c r is is  -  and 19 fa from 

1947 to 1948 -  a year of post-war recovery. Table I  shows the 

growth rates from 1947 to 1977 and the average growth rates.

There is  some evidence that cement consumption in  industrialized  

countries is  approaching saturation at a very high per capita  con

sumption. I t  seems to be lo g ic  that developing countries w ill con

tribute most to futuregrowth in cement production talcing into account 

the fa ct that most developing countries' per capita  consumption of 

today corresponds to the per capita consumption of in d u stria lized  

countries during the period 1920 to 1950.

Table I; Total world cement production, i t s  growth rates 

and trade

Year Production in 
1.000 t

Growth rate 
in

Average growth 
rate

Trade

1913 39,5 4,7
1920 32,2 3Î3
19 2 2 42,6 3,5
1927 68,8 6,2
1932 52,3 4 ,4
1937 82,9 6,2

1938 86,7 5,7
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19 4 7 86, 1 4,5
19 4 3 1o2,1 19 6

1949 1 1 7 , 2 15 1947 to 1957: 7,7

1 9 5 c 133 13 8,1

19 5 1 1 5 0 , 2 13
11 % 10,c

19 5 2 160 7 10,2

1 9 5 3 178,7 12 10,7

19 5 4 193 8 10,2

1955 214 11 12,8

1956 232 8 12,2

1957 244 5 11,8

1958 260 7 9,5

1959 291 12 11,3

i960 314,2 8 1958 to 1967: 11,2

1961 325,2 4 12

1962 352,5 8 7 4 12,4

1963 370,5 5 13,6

1964 410 11 15,7

1965 430 5 19,1
1966 4 6 6 , 3 8 19,9

1967 485,6 4 19,6

1968 526,5 6 20,3

1969 550,3 7 22,2

1970 589,5 7 19 6 8  to 1977: 23,5
1971 6 3 4 ,1 8 28,4
1972 6 7 6 , 5 7 5 4 29,6

1973 717,5 6 34,4

1974 716,0 —0,2 35,5

1975 719,0 0 ,4 39

1976 752,0 5 44,2

1977 794,0 _ 6 55

The figures on trade show (see table 1 ) that cement is  a

typical !local good. It is  produced and consumed at the same place

(country. Only les3 than 5 to 10 4 of to ta l  production are part of

international trade.



2.3 . Cement consumption and econumic in d icato rs

Correlation analysis helps to id en tify  and to mesure the 

direct relationships between differen t independent variables and 

cement consumption as the dependent variable. The most important 

index number fo r  cement consumption is  the consumption per capita 

( c .p .c . ). Figure 2 shows the development o f c .p .c . of cement 

from 1920 to 1977 fo r  selected countries and regions. The develop

ment of c .p .c . o f cement follow s-in  p rin cip le- the same curve as 

the development of c .p .c . of other products, i .e .  somehow an s-curve 

with a rather dow s ta r t , a marked increase and saturation. The 

development of c .p .c . of cement of Austria, Western Burope and t.ae 

to ta l world shows exactly  the very curve. Developing countries 

are probably 1 0 - 3 0  years behind. Their ips and downs are not 

s ig n ifica n t, but rather irregular depending on b ig  projects.

Nevertheless, i t  may be assumed that th e ir  c .p .c . w ill in

crease to 3oo kg or more within 10 years.

Figure 3 shows the relationship between the consumption per 

capita of cement and the GDP per capita. The degree of relationship 

is  high enough to make some predictions. But one may argue that 

the cement consumption p .c. of developing countries w ill increase 

more rapidly than thecorrelation between consumption p .c . and 

G.D.P. p .c. would suggest. In fa c t , l i t t l e  can be said on the 

correlation  fo r countries passing from a GDPp.c. of le ss  than 

500 U33 to a GDPp.c. between 500 and 3.000 US3. But taking into 

account other facto rs , we may fin d  arguments to defend the above 

assumption. In a case lik e  Vanuatu there is  a big demand for 

b etter housing, industrial premises and infrastructure, esp. 

wharves, a ll  factors indicating that consumption p .c. of cement 

should increase considerably, p articu larly , i f  i t  is  fa c ilita te d  

and encouraged by a lo cal cement works. Cement and cement products 

may substitute a number of imported goods thus increasing con

sumption of cement more rapidly than G.D. P.

I f  the growth rate of G.D.P, varies between 3 and 8 1 -  both 

very plausible rates fo r  Vanuatu -  the growth rate for cement con

sumption ma:/ vary between 5 and 12.A growthrate <f‘BrVould tr ip le  the 

present consumption within 1C years.
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TABLE 2 : Production and ccnrurption rer s a lita  of cement of

selected count r ies and regions

1. Total world

Year Production in t Consumption per 
capita in kg

1913 39 SOO 24
1920 32 200 19
1921 35 000 20
1922 42 600 24
1923 47 SOO 27 /-
1924 52 600 29
1925 59 400 32
1926 i 63 200 34
1927 68 800 37
1928 73 500 39
1929 77 700 40
1930 73 400 38
1931 63 900 32
1932 52 300 26
1933 50 800 25
1934 | 59 400 29
193S 66 200 32
1936 78 000 37
1937 82 900 39
1938 86 700 40
1947 86 100 39
1948 102 100 45
1949 117 200 50
1950 133 000 55
1951 . ; 150 200 60
1952 160 000 63
1953 178 700 68
1954 193 000 73
1955 214 500 81
1956 232 000 86
19S7 244 000 87
1958 260 000 92
1959 291 000 98
1960 314 200 104
1961 325 200 110
1962 352 500 116
1963 370 500 116
1954 . 410 000 124
1965 1 430 900 131
1966 466 300 137
1967" 485 600 140
1968 516 500 147
1969 !1 550 300 152
1970 ; 589 500 158
1971 634 100 164
1972 676 500 176
1973 717 500 188
1974 716 000 182
1975 719 000 180
1970 75 2 000 184
1977 794 <im 1 fu



Total A u stralasia

Tear Production in t Consumption per
ca p ita  in  kg

1913 300

1920 480
1921 480
1922 525
1923 625
1924 690
1925 750
1926 800
1927 890
1928 920
1929 900 S e e
1930 725 A u flra lia
1931 . 440 and
1932 375 N ew
1933 475 Z ealand
1934 590
1935 730
1936 850
1937 975
1938 1 075
1947 1 180
1948 1 275
1949 1 330
1950 . 1 540
1951 1 380
1952 1 610
1953 1 880
1954 2 210
1955 2 400
1956 2 590
1957 2 860
1958 3 030
19S9 3 180
1960 3 410
1961 3 510
1962 3 570
1963 3 860
1964 4 450
1965 4 670
1966 4 580
1967 4 700 278
1968 4 750 271
1969 5 150 295
1970 5 S00 306
1971 S 550 310
1972 5 900 318
1973 6 450 396
1974 6 450 382
1975 6 200 368
1976 6 200 363
1977 6 050 3S2



3 . Total Western Europe

Yea: Production in  t  Consumption per
ca p ita  in  kg

1913 17 425 54

1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962 
19o3
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

10 475 
13 200
15 800
16 250 
19 150 
22 600 
23 750 
26 200 
28 600 
32 050 
29 825 
26 275 
23 800 
25 175 
29 025 
32 175
35 100 
37 375 
41 450 
28 750
36 725 
43 025 
49 050 
54 475 
58 100 
64 OSO 
68 300 
76 625 
79 750 
81 550 
83 2OC 
93 275 
99 275 

107 950 
114 550 
118 850 
136 200 
139 500 
145 850
147 955 
156 600 
165 450 
180 350 
187 900

200 900 
209 300 
204 100 
195^000 
200 550* 
207 200b

36
45
53
S2
60
71
74
81
87
96 "  "  
90 
82 
74 
78 
90 

100 
107 
114 
127 
92 

112 
131 
146 
159 
167 
189 
203 
22S 
236 
241 
247 
274 
289 
317 
332 
348
400
401 
416 
443 
465 
487 
47S 
485 
512 
527 
504 
474 
483 
485



â. Total Ear-tern Europe

Y e a r P r o d u c t io n  i n  t Concurr.ption 
c a r i t à  in  k;

"
1 500 21

1912
750 10

1920 1 000 14
1921 1 300 16
1922 1 650 22
1923 1 725 23
1924 1 900 25
1925- ■ — 2 000 25
1926 2 375 29
1927 2 775

-S
34

928 3 125 39
929 2 825 35

1930 2 350 29
1931 2 000 25
1932 1 800 22
1933 2 300 28
1934 2 625 31
1935 2 825 33
1936 3 650 43
1937 4 200 48
1938 4 450 45
1947 S 700 61
1 » 8 7 150 76
1919 8 125 86
1950 9 ISO 98
1951 10 125 107
1952 11 725 121
1953 11 925 117
1954 13 750 125
1955 14 S50 142
1956 16 025 162
1957 17 725 180
1958 20 050 201
1959 22 975 230
1960 24 750 240
1961 26 250 243
1962 26 800 244
1963 29 750 268
1964 31 900 277
196S 34 050 296
1966 40 550 321
1967 42 950 346
1968 43 700 357
1969 46 900 386
1970 ■ 49 950 413
1971 53 150 "4 34
1972 57 550 465
1973 61 800 487
1974 65 850 498
1975 70 350 517
1976 75 100 541
1977



^. T otal Asia

Year Production

1913 1 100

1920 2 125
1921 2 310
1922 2 775
1923 3 250
1924 3 350
1925 3 825
1926 4 525
1927 5 000
1928 5 425
1929 5 975
1930 5 525
1931 5 550
1932 5 800
1933 6 725
1934 7 450
1935 9 250
1936 9 600
1937 10 300
1938 10 650
1947 5 475
1948 6 150
1949 9 700
1950 11 285
1951 IS 875
1952 17 210
I9S3 26 675
1954 24 800
1955 25 500
1956 31 175
1957 35 975
1958 40 550
1959 48 250
1960 53 600
1961 53 SCO
1952 58 000
1963 67 000
1964 73 550
1965 81 650
1966 91 250
1967 93 250
1968 109 500
1969 134 050
1970 132 400
1971 143 350
1972 168-700
1973 180 850
1974 173 900
1975 185 100
1976 197 900
1977 217 200

2

3
3
3
4
4
5 

.5
6

-, -  
7
6
5
6 
6
7
8 
9 
9 
9
5
6 
8 
8

12
14
16
18
19
22
24

6
¿0
JS
33
37
36
40
43
49
52
54
64
67
70
82
79
75
85
88
94

a t  Consumption per
____________________ ca p ita  in  k~ _



Year Production in t Consumption oer 
c a r ita  in ks

1913 100 5

1920 400 6

1921 330 5

1922 360 6
1923 400 7
1924 470 8
1925 460 9
1926 540 10
1927 560 11
1928 590 • 12
1929 660 15
1930 810 16
1931 875 14

1932 910 14

1933 960 14
1934 1 125 15

1935 1 275 15
1936 1 400 16

1937 1 550 17

1938 1 675 18
1947 2 600 19

1948 2 925 24

1949 3 175 . 27

1950 4 100 30

1951 4 650 37

1952 4 800 37

1953 5 425 37

1954 6 200 39

19SS 7 000 42
1956 7 275 42

1957 7 650 41

1958 8 100 43

1959 8 425 44

1960 8 800 40
1961 8 800 42

1962 8 800 40

1963 9 750 41

1964 10 800 44

1965 11 650 45

1966 12 200 44

1967 12 700 44

1968 14 350 45

1969 16 400 51
1970 18 300 59
1971 19 500 59
1972 20 900 63
1973 22 050 67
1974 23 000 74
¿975 23 ISO 78

1976 23 000 82

1977 24 200 90



7 . Austria

Year

1913

1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

Production in t

(450)

120 
230 
270 
245 
376 
424 
433 
464 
523 
582 
602 
502 
351 
280 
315 
371 
369 
429 
650 
303 
721 

1 098 
1 289 
1 475 
1 389 
1 392 
1 615 
1 854
1 930
2 129 
2 174
2 417 
2 828
3 100 
3 142

! 3 311
3 809
4 053 
4 499 
4 548 
4 552 
4 579
4 961
5 602
6 371 
6006  
6 307 
5 507

l 5 758 
5 904

(SO)

(19)
(36)
40 
49
64 
62
65

72 .  „  -
81 
89 
93 
77
53
41 
46
54 
54 
64 
96
42 

103 
159 
190 
214 
200 
197 
229 
267 
274 
307 
310 
327 
383 
412 
418 
428 
500 
531
588 
591
589 
587 
613 
698 
801 
773 
796 
733 
764 
783

Consumption per
c a p ita  in  kg



8 • F i j i

Year Production in t Consumption per
ca p ita  in  kg

1913

1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
196S
1966 (73)
1967 89
1968 87
1969 94
1970 102
1971 143
1972 147
1973 129
1974 107
1975 112
1976 (103)

Until 1966, included in British 
Terr, in Australasia

47
S3
S5
60
78
91
91
84
72
69

(70)



9 French P a c if ic  T erri-to ries

Year Production in  t Consumption per
ca p ita  in  kg

1913

1920
1921
1922
1923
1924
1925
1926
1927
1928 A

1929 no f i g u r e s  a v a i l a b l e
1930
1931
1932
1933
1934
1935
1936
1937
1938
1947
1948
1949
1950 - 77

1951 • 62

1952 - 89

1953 • 80

1954 - 107

1955 - 71

1956 - 102

1957 - 213

1958 - 229

1959 * 143

1960 - 140

1961 • 191

1962 - 186

1963 • 223

1964 - 220

1965 467

1966 • (573)

1967 • (494)

1968 • (448)

1969 • (419)

1970 • (386)

1971 - (428)

1972 - (436)

1973 * (440)

1974
1975
1976

*
(500)
(510)
(620)

1977 - (620)



r

1C. Ksv; Caledonia

Vear Production Consumption per 
capita  in kg

»

1913

1920
1921
1922
1923
1924
1925 
1526
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938 
1917
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965 
1956 
1967 
1958
1969
1970
1971
1972
1973
1974
1975
1976
1977

Until 1966 included 
in French Pacific Territorie*

l

42
52
66
58
54
41

(446) 
(290) 
(581) 

(1 003) 
(1 127) 

853 
4 00 
507 
492
415
300

!

I



Consumption per capita 
in ke____________ _

11. Paoua ; r  New Guinea

Yea: Production in t

1913
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

Until 1966. included 
in Australian Territories

34
29
36
32
42
24
25 
25 
25 
27

(18)



12. Vanuatu

Year Production in t Consumption per
c a o ita  in  k£r

1913

1920
1921
1922
1923
1924
1925
1926
1927 
192E
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965 
1566
1967
1968
1969
1970
1971
1972 
1573
1974
1975
1976
1977

Until 1966 included 
in French Pacific Territories

88
114
139
145
167
156
56

(60)
(80)
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3. a ;r r  narkst potential

3. 1. Geographic segmentation of the potential market

The potential cement market fo r  Vanuatu may be determined by 

a number of factors on which we have to make assumptions. I t  is  

assumed that

-  the cement market is  open fo r newcomers;

-  there is  a cost oriented price competition (no dumping);

-  transport costs depend mainly on distance;

-  the quality of cement planned to be produced in Vanuatu w ill be 

equal to the quality of cement of other competitors or higher;

-  the Vanuatu cement industry w ill be competitive as far as 

technology, cost structure, management and other prerequisites 

of a sound industry are concerned;

Furthermore, the competitors are located in New Zealand, A ustralia  

(except Darwin), Singapore(clinker m ills only), Taiwan, Japan,

Korea and U.S.A.

The above assumptions and fa cts  lead to the geographic seg

mentation of the potential cement market as shown in figure 4: 

we may distinguish 3 segments:

a) The f i r s t  segment or inner segment: i t  comprises the lo ca l 

market of Vanuatu, New Caledoniaand the Solomon Islands.

b) The second segment: i t  comprises P.N.G., most o f the South 

P acific  Islands and the Nothern Territory of A ustralia  with 

Darwin as consumption centre.

c) The third segment or peripheral segment: i t  comprises 

Singapore and other places, where occasional sales are possible.

3. 2. Description of the present situation  in some parts of the segments

a) The inner segment:

The local market of Vanuatu

Cement is  imported from various countries: New Zealand, A ustralia, 

France, e tc.



Table 2: FCH7L:lire :: ,  ctf r . c . ar.d CC'.'oll'PCIC’.' Q ? СЕГЗГТ p .c .

Country,’' Peculation in GDP o .c . Consumption of
1978 (in  mio) in US? 1978 cement o .c .  in kg

Cambodia 8 ,4 3

Bangladesh 84,7 9o 4
Laos 3,3 9o
Bhutan 1 , 2 1 oo 15
Ethiopia 3 1 ,o _ _ 1 2 o 4
Kali

1
1 2 o
1 2 o

12
8

Somalia 3,7 13o 15
Burundi 4 ,5 14o \  6
Chad 4,3 14o 4
Коz ansicue 9 ,9 14o -15
Bums 3 2 , 2 15o  ̂ -  1
Uppervolta 5 ,6 1 бо " -  -12
Vietnam 51,7 1 7 o 3o
India 6Д3.9 180 29

Malawi 5 ,7 180 17
Ruanda 4,5 180 6
Sri  Lanka 14,3 1 9 o 3o
Guinea 5,1 2 1 o 2 o
Sierra  Lecr.e 2 1 o 3o

Zaire 2 6 , 8 2 1 o 25
N i g e r 5 ,0 2 2 o 12
Benin 3,3 23o 4o
Pakistan 77,3 2 3 o 44
Tanzania 16,9.. 2 'o 74

Afghanistan 14,6 24o 1 1
Central African 
Republic

1,9 25° 1 o

Madagascar 8 ,3 2 5 o 25
Haiti 4 ,8 2 6 o 38
Mauritania 1.5 27 о 45

Lesotho 1,3 2 8 o
Uganda 12,4 2 8 o 22
Angola 6 ,7 3 oo 18
Sudan 17,4 3 2  о 25
Toro 2.4 ’ 2 o 92
Kenia 14,7 33o 39
Senegal 5 ,4 34o 62
Indonesia 176.0 76o 22

Egypt 39,9 39o 99
Ghana 1 1  ,0 39 о 66
Yemen 1 , 8 4 2 o 1 7 ( 4 0 0 )
Cameroon 8 , 1 46o 58
Liberia 1.7 А б  0 98

Honduras 3,4 480 86
Zambia 5 ,3 480 82
Zimbabwe 6,9 48o 90
Thailand // c u u 49o 98



Country

Philippines 
Yemen, À rsi. ?.; 
Congo 
Nigeria 
Parue New Cui:

El Salvador
Morocco
Peru
Ivory Coast 
Nicaragua___

Colombia 
Paraguay 
Ecuador 
Dominican Rep. 
Guatemala

Suria, Arab.Re 
Tunisia 
Jordan 
Malysia 
Janaica_____

Lebanon 
Rep. of Korea 
Turkey ___

Algeria
Mexico
Panama
Taiwan
Chile

South A frica 
Costa Rica 
B razil 
Uruguay 
Argentina__

Portugal 
Yugoslavia 
Trinidad and 

Tobago 
Venezuela 
Hong Kong__

Greece
Si rMPf

9 ,4
2,3

3.250
3.290

Population in 
1°73 ( i n  n io )

GDP p .c .
'n  USC p oy5

Consumption of 
cement p .c .in

¿5,6
5,6
1.5

80,6
:ea ¿ *9

510
5 2 0
540
560
560

' Sr 
- ' ( 1 3 )  
64 
97 
27

¿ ,3 65o 82
18,9 67o 18 7
16,8 74o 125
7,8 84o 177
2,5 84 0 loo

25,6 850 1 2 o -
2 ,9 850 71
7 ,8 850 17o -
5,1 9 1 0 "174 '
6,6 9 1 0 103- '

:r. ? , 1
6 ,0

93o 3oo
9 50 2 7 0

3,0 1 . 0 5 0 328
13,3 1 . 0 9 0 16 0

2 , 1 1 . 1 1 0 19 0

3,o — 4 5 0
36,6 1 . 1 6 0 4 5 0
43,1 1 . 2 oo 3 oo

17,6 1 . 2 6 0 217
65,4 I .2 9 0 186

1 , 8 1 . 2 9 0 2 5 0
17,1 I .4 0 0 523
1o,7 1 . 4 1 0 15 0

27,7 1 . 4 8 0 2 8 o
2 , 1 1 . 5 4 0 191

1 1 9 , 5 I . 5 7 0 18 9
2 , 9 1 . 6 1 0 177

2 6 , 4 1 . 9 1 0 237
9 ,8 1 . 9 9 0 47o

2 2 , 0 2 . 3 8 0 385
1 , 1 2 . 9 1 0 2 5 6

14,6 2 . 9 1 0 338
4 ,6 3. o4o 445

635
600

Spain
Israel

37,1
3,7

3 . 4 7 0
3 .5 0 0

597
524

Ireland 3,o 3 . 4 7 0 485
Ita ly 56,7 3 . 8 5 0 669
New Zealand 3,2 4 . 7 9 0 293
Great B ritain 55,8 5 . 0 3 0 259
Finland 4 ,8 6.82o 353

Austria 7,5 7 . 03.0 733
Japan 114,9 7 . 2 8 0 608
Australia 14,2 7 . 9 9 0 362
France

c. 7 *: . -f 8 .2 0 0 523



Country Population in 
1Q78 (in  mio)

GDP p .c . 
in  USf 1978

Consumption of 
cement p .c . in  ke

Belgium 9,3 9 . 0 9 0 608
Canada 23,5 9 . 1 8 0 38o
Norway 4,1 9 . 5 1 0 41o
W.Germany 61,3 9.58o 5o5
USA 221.9 9.59o 319
Denmark 5,1 9 . 9 2 0 427
Sv:edsn 8,3 1o. 2 1 o 3o3
Switzerland 6 .3  .. 1 2 . 1 oo 584
Iraq 1 2 , 2 1 . 8 6 o 282
Iran 35,8 2. 16o 263
Libya 2,7 6 . 9 1 0 9 oo-
Saudi Arabia 8 , 2 7 . 6 9 0 7 8 0  '
Kuwait 1 . 2  . 14.890 7  00

People’ s Rep. 952,2 23o 5 8  -  '
of China /- -N -

Leo.People’ s Rep. 17,1 73o 4 2 0
of Korea

Albania . 2 , 6 74o 263
Cuba 9 ,7 8 lo 287
Mongolia 1,5 94o 1 1 1
Rumania 21,9 1.75° 497
Bulgaria 8 , 8 3.23o 534
Hungary 1o,7 3.45o 4 8 4
Poland •35,o 3.67o 59o
USSR 2 6 1 , 0 3.7oo 48o
Czechoslovakia 15,1 4.72o 653
German Dem.Reo. 16.7 ______1-71Q 692





Pozzolana is  nade lo c a lly  for very lim ited  use in v illa g e s .

During the last 15 years imports fluctuated between 5.000 t 
and 1 5 . 0 0 0  t per year.

The consumption p .c . fluctuated between 5 6  kg and 167 kg 

p .c . ,  there is  no continuous development of cement consumption. 

The reasons are evident: the consumption of the local population 

i s  very low, perhaps 2o -  2 5  kg p .c . The difference is  used 

for large projects or/and expatriates. This component is  

fluctuatin g els long as i t  i s  not part of a development 

programme or fo r  p o lit ic a l reasons; departure of many ex

p atriates before and a fte r  independence, but i t  may change 

very soon.

Cement prices are more or le ss  prohibitive for the local 

population.

New Caledonia

The cement consumption p .c. is  very high. During the la s t  1 5  

years i t  fluctuated between 29o and 1.127 kg. There are 

clinker m ills using imported clinker. Part of the cement is  

imported in bags.

The to ta l consumption fluctuated during the la s t  15 years 

between 2 9 . 0 0 0  and 1 2 5 . 000 t/year.

The Solomon Islands

The Solomon Islands have a population of 23o.873 people ( 1 9 8 0 ) 

of which 1 8 . 5 0 0  are liv in g  in Honiara.

The to ta l quantity of cement consumed in the country is  imported. 

The main importers -  private firms -  are: Bowman -  Honiara, 

Concrete Industries -  Honiara,

Atasi -  Honiara;

Quantities and values of cement imports from 1975 -  1 9 8 o are 

shown in table 4 .



Table 4. Cement imports of the Solomon Islands

Year 1975 1976 1977 1978 1979 1 9 8 0

Imports in 1 . 0 0 0  t 8 R 3 6 8,3 7,3
Imports in 1 . 0 0 0 255 133 1 C2 297 5 1 0 392

Average
SI-3

CIF prices 
in US-3 35,2 30,2 41,9 51,4 69,9 61,4
in IS-S 31 26,6 36,9 45,2 61,5 54

In 1 9 8 0  cement was imported from the following countries:

Hew Zealand 50 ^

A ustralia  30 %

Japan 20 fs

Japan has "been loosing ground because of more regular supply and 

b etter conditions from New Zealand. The wholesale price was 81,7 U5S/t 

in 1 9 8 c. The corresponding re ta il price was 6,25 US3 to 7,95 USS per 

bag o f 50 kg or 125 to 159»- U5?/t. The consumption per capita was in

1 9 8 0  31,5 leg.

There is  some evidence that consumption of cement w ill  increase i  

the near future owing to the forthcoming implementation of important 

projects l ik e  the Lunga Hydro Project and a housing programme; but no 

figu res are availab le .

b) The second segment; P.N.G.

Papua New Guinea has a population of 3,°2o.ooo people. Besides 

Pt. Moresby we may distinguish four consumption centres: K ieta, Lae, 

Mt. Hagen and Madang.

At present cement is  imported in bags. The main importers are:

1) Monier (?NGP Limited 

POE 328 -  Pt. Moresby 

Tel. 25 33 44 (attention: M. Henson)

Monier has subsidiaries at Kieta, Lae and M t.  H a g e n  and imports 

about 8 . 0 0 0  t/year



2} PNG Heady nixed concrete Pty. Ltd.

(attention: Mike Sax)

Pt. Moresby, Frangipani Street, Hohcla
The coronany has a subsidiary at Lae and imports about 8 . 0 0 0  t/year

Other importers and/or d istributors are:

3) Kubor Earthmoving (PNG) Pty. Ltd.

POB 492, Mt. Hagen

4) Transitmix

Waigani Drive, Gordons Estate 

Pt. Moresby, POB 1396, Boroko, PNG

5) Barlow Industries Pty. Ltd.

POB 1 6 3

Pt. Moresby

6) Bowmans

POB 1888 Boroko, PNG

7) Carpenters New Guinea Go. Ltd.

POB 6571, Borko

The company has subsidiaries at Lae, Madang and Г-it. Hagen.

8 ) Saraga Masonry and Block Co.Pty.Ltd.

POB 1487, Boroko

The following table 5  shows the develoDment o f cement imports of 

PNG. S ta t is t ic s  from a d ifferen t source are shown as aopendix I fo r  19S1. 

The consumption per capita is  again very low: about 18 kg in 1 9 8 0  compared 

with 30  -  4 2  kg in previous years.

As fa r  as the countries of origin  o f cement (table 6  ) are concerned, 

we find an interesting development, which confirms our observations made 

in the Solomon Islands: the market share of Jaoan has been decreasing 

considerably while New Zealand has succeeded in increasing i t s  market 

share from C in 1977 to 50 "5 in 198c. I t  is  also in terstin g  to note 

that USA entered the market in 1 9 8 1  too.



Table

Tear Tarorts in 1.000 t consumption p.c.
= consumption

c . Ceaent imports and consumption oer ca p ita  of ?!H

1 9 6 7 76
1 9 6 8 66
1 9 6 9 8 4

1 9 7 0 77
1 9 7 1 1 0 3
1 9 7 2 61

1 9 7 3 65
1 9 7 4 66
1 9 7 5 70
1 9 7  6 75
1 9 7 7 49
1 9 7 8 41
1979 57*
1980 53*
1 9 8 1 43*

* Estimates based on

34
29
36
32
42
24
25 
25 
25
27
13
1 3 , 6

19
1 8

figu res fo r  9  months.

Table 6 ; Origin of imported cement

Country of origin
1977

Inroorts
1978

in 1 . 
1979*

000 t 
1 9 8 0 * 1 9 8 1 »

A u stralia 7,9 4,5 9,7 4,9 3,8
Jan an 40,9 35,7 24,1 14,7 17,1
UK 0,05 - — — —
Singapore 0 , 1 0,4 1,7 0 , 6 0,5
New Zealand - 0 , 0 3 8 , 2 20,5 9,6
USA — • 0,5

♦ covers 9 months only

In 1981 the price per ton for 
shows the following structure:

?0B ?t. Moresby 
VJharf age 
Landed
Import Duty 2 ,5  '"'a 
Bétail orice_______

griy  Portland cement in bags of 50 kg

K US 7
62,- 91,2o
14,6
76,6 112,6

110 ,- 1 6 1 , 8

Price of 1 bag of 50 kg 5,5o 8,10



r

'  1
The Northern Territory of ¿ u tra lia

The Northern Territory o f A ustralia has no lime-stone and con

sequently no cement works.

Cement is  imported from Japan, Thailand, Korea, the Philippines 

and Singapore.

Total imports amount at present to about 6 o.ooc t  per year.

In the near future -  probably from July 1981 -  imports w ill be re

duced to 3 0 . 0 0 0  t  per year and 3°*°oo t w ill be purchased from Perth.

According to 1!. Tom Rudd, manager o f Nothern Cement, the fre igh t rate 

Perth -  Darwin is  75 -  90 AU5 3/ton (fo r 3 . 0 0 0  m iles). In order to 

overcome the problem of high transport costs the Government w ill sub

sid ise  cement from Perth.

At present grey portland cement costs US5 95»~ per i ° n C.P. Darwin. !

The sole d istributor of cement is  

Northern Cement Pty. Limited 

?0B 2399
Darwin, N.T. 5794 T el.: 81 67 91 Telex; AA 8 5  o47 

The managing d irector i s  15. Trippe holding 1o  ̂ shares. Other share

holders are:
Adelheid Brighton Cement with 4 0  # and 

Burns Philp with 5° %

Northern Cement s e lls  grey portland cement in bulk at a price of 

1o° AUS S ex work, equal to about 124 US' or in bags at 1 1 6 , 5 0  AUS 1, 

equal to 1 2,2 U33.

For comparison: at Townsville -  Queensland cement in bulk is  sold

at 6 5  AUS 3/t ex work, equal to 73,9 US'S.

Northern Cement would be interested to buy 4 0 . 0 0 0  to 12o. ooo t/vear 

quick lime in shipments of 2 5 . 0 0 0  t .
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c) The 'peripheral segment 

Singapore

The country has a population of 2,413.9°° people, with an employ- 

mentof 1 , 0 5 0 .0 0 0  persons and a 3DP per capita of 8 . 5 8 ? 3* cr about 

4.2oo US3. The consumption of cement per capita  i s  very high, i .e .

663 kg.

There are fiv e  clinker grinding m ills in Singapore, who import 

clinker mainly from Japan, Korea and Taiwan. The suppliers o f clinker 

are in most cases holding shares of the grinding plants and have ferm 

supply contracts. One or two clinker grinding companies, however, would 

be prepared to purchase clinker from an other source, i f  conditions and 

price were favourable. Table 7 shows available  figures on foreign 

trade in quicklime and cement of various kinds for 1 9 8 0 .

Table 7 : Imports and Exports o f quicklime and cement o f Singapore in 19So

Exports (FOB) Imports (CIF)

Quicklime t 94 11.691

1 ooo Si 36 865

Price in S3 383 (?) 74

Slaked Lime t 4.716 3.952

1 ooo 5S 9o7 7o8

Price in S3 1 9 2 179

Hydraulic lime T 1.647 8 1 0

1 ooo S3 187 645

Price in S3 114 796 (?)

Portland Cement t 412.694 35.488

O O O C/
J 53.847 4.6S2

Price in S3 13o 131

Cement clinker t 2.274 1,746.388

1 ooo s 3 233 1 8 3 . 6 0 7

Price in S3 1 o2 1 0 5

Whit Cement t 2.227 8 . 0 6 0

1 ooo 33 874 2 . 6 1 6

Price in S3 392 324

Other Cement t 41,c6o

1 ooo S3 9 . 2 1 8

Price in S3 225



The five  fin ish  grinding plants are:

1) Asia Cement (S) Pte. Ltd.

Room 5°4/506  Chinese Chamber of Commerce Biding 

47 H ill Street, Singapore 0 6 1 7 , Telephone: 336 3233 

Mr. You Ming Yang, Deputy Managing Director

2) Turong Cement Ltd.

15 Pioneer Crescent, Telephone: 26 18  0 1 6  or 26l8 c l 8 

Mr. Tan Eng Sim, Managing Director

3) Singapore Cement Mfg. Co. (Pte) Ltd.

24th Floor, Hong Leong Building

16 R affles Quay, Telephone: 22 08 41o or 22o8 419 

Mr. George Teo, General Manager/Qirector

4) Ssangyong Cement (s) Pte. Ltd.
17 Pioneer Crescent, Telephone: 26 54 5 88

1. Mr. Tan Cheng Gay

2. Mr. Lee Too In

5) Pan Malaysia Cement Work (5) Pte. Ltd.

17 Tanjong Kling Road

Turong Town, Telephone: 26 5° 333 

Mr. Saw Ewe Seng

The main re ta ile rs  are:

1) Associated Cement Distributors Pte. Ltd.

9o3 Thong Cahi Bldg., T el.: 9 8  11 33

2) Hup Lee Cement со.

11 Jin Simpah 11 ms or 51  Ulu Bedok

3) Suppiah S. Co.

Meyappa Chettiar Pd.

4) Wan Tat Cement Products Co. 

a8-L Lor Lintane-

5) Win? Hue Cement Co.

З06 Braddell Rd.
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The following table 8 shows figures on the development and other 

aspects of the Singapore cement industry. There has been a 

continuous increase in output since 197o. The value added per 

worker has been increasing too fo r  the whole periode, but the value 

added as percentage of the output has been flu ctu atin g  between 18  

and 3o mainly owing to price fluctuation s. Exports amount to 
roughly 3 o '1  o f to ta l sales.
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T a b le  8 : Some f i g u r e s  on th e  S in g a p o re  cement in d u s t r y :

7o 71 72 73 7 4

Fis tahl i  shment, s 4 4 4 4 4
Workers No. 428 437 453 483 511
Output 1ooo S$ 3 5 .9 9 2 4 1 .4 8 1 5 0 .8 3 6  7 5 .8 7 1 1 2 7 .9 9 0
Va. A. 1ooo 3| 7 . 5 6 9 7 . 4 7 8 1 3 .204 22.684 3 0 .7 5 5
D ir e c t  e x p o r ts 1 .4 9 6 974 3 .2 5 7 3.690 1 2 .9 7 9
1ooo 35

C a p ita l  Rxpen-
d i t u r e  1ooo S f 7 .2 7 7 551 2 .1 4 7 5 .3 3 9 4 .4 4 6

VA/worker 1 ooo 
S I

1 7 ,7 1 7 ,1 2 9 ,1 47 60

VA i 21 18 22 29,,9  24
In p u ts  t o t a l  1ooo S t  

m a t e r ia l  a 

o t h e r  inputB

O th er c o s t s  o f  p ro d u ctio n  
1 ooo S t

S a l e s  t o t a l

d i r e c t  e x p o r ts

em ployee•8 remune r a t  i  on

7 5  76  77 78  79

5 7 7 7 7
581 605 566 576 560

158.046  163.570 1 6 8 .7 1 5 182.866 2 2 8 .8 5 1

4 5 .2 9 8 4 9 .6 2 5 46.874 3 0 .1 2 2 48.986

2 7 .1 9 6 16.902 2 8 .9 1 4 4 5 .7 2 7 68.068

)Land 274
2 3 .9 9 4 1 2 .5 4 5 2 . o26 1 .2 7 9 1 .2 9 8 )m eoh.740 

) v e h i c l e n  234 
) o f f i c e  42

78 82 82,8 66 87

2 8 ,7 3o,3 l 2 7 , 8 2o ,8 2 1 , 4
1 7 9 . 8 6 5

170.396'
9.469

1 9 . ?o1 

2 36. 36/1 
6 8 .n68 

7.015
S to c k s  t o t a l  

m a t e r ia l  s 

f i n i s h e d  floods

I 6.667  20.172

1 3. 337 1 4 .8 o 5

3 . 33o 5.366
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For any additional inquiry the following o ff ic e r  with the 

Singapore Economic Development Board may "be contacted:

MG Seh Ming

Industry o ff ic e r  -  non m etallic minerals 

9th flo o r , :iorld  Trade Centre 

1 Maritime Square, Telok Blangah Bead 

Singapore 0 4 09

In Singapore prices are considerably lower than in the South 

P a cific . Grey Portland cement costs 65 USG/t FOB Singapore, clinker 

costs 5° TJS3 and quicklime 74 USS/t.
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3 . 3 - ,Tlhe market potential

The market potential is  a concept employed to determine the size 

of the market i f  the marketing e ffo rt is  at a maximum for a given 

marketing environment. I t  can "be estimated by using d irect data and 

corollary data.

The corollary data method is  based on the relationship  between the 

population (quantity) and the average consumption of cement oer capita 

at a given gross domestic product per capita. Direct data are lim ited 

at th is  stage of the market study -  to estimates o f the autonomous 

demand of cement fo r  investment programmes not related  to GDP.

The market potential of the to ta l market area is  estimated by 

simply aggregating estimates of the particu lar countries.

The projections o f the market potentials are based on assumptions 

on combined nates of growth including growth of population and GDP.

Market potential and projections are shown in table 9 "below;



Table 9» Market p oten tial and projections
P o ten tial con-
eumption of Orowth Projected market potential

Market area Population
cement

(estim ate)
ra te

(estim ate) 198 3
in

1985_
1000 t  

1990 1.221-

a) The inner segment
Vanuatu 112,000 400 3 4 4 ,8 47 .8 55,1 64. -

New Caledonia 160,000 375 3 6 0 ,- 6 3 .7 73 .9 8 5 .6

Solomon Islands 230,900 200 3 46. — 4 8 .8 56.6 65.6

150,8 160,3 185,6 214,2

b) The Becond segment
Papua New Quinea 3 ,020 ,000 200 3 6 0 4 ,- 640 ,8 742.9 861 .2

Northern T errito ry  of  
A u stralia • a a ««• 3 65. - 69. - 8 0 , - 9 2 .7

French T e rrito rie s 120,000 400 3 1•CO<

5 1 . - 59.1 68.5

B ritish  T e rrito rie s 200,000 100 3 •X).- 21 .2 24 .6 28 .5

7 3 7 .- 7 8 2 ,- 906.6 1050.9

c )  The peripheral segment 
Singapore 2,414,000 660 3 1,600,- 1 ,6 9 7 .-  1 ,9 6 7 .- 2,280,-
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3.4* Actual to ta l  sales and sales projections

Figures on to ta l  sales of cement in  the market area are  

available but the time series seem not to be long enough to 

make extrapolations of the market trend. Most flu ctuations  

in the past are not cy c lica l but mainly irreg u lar v ariation s. 

Therefore i t  is  simply proposed to base projections on to ta l  

sales in 1980 and to make assumptions on growth ra te s  for  

cement consumption, using comparable ra te s  from other countries 

and estim ates of the economic development of each country con

cerned.

Table 10 shows the actual to ta l  sales in the market area by 

country and segment as well as sales projections for 1983 to

1995.



Table 10: Total sales of cement

M ark et a r e a

a )  The in n e r  segm ent 

V an u atu  

New C a le d o n ia  

Solom on I s l a n d s

b )  T h e se c o n d  segm ent

Papua New G u in e a  

N o rth e rn  T e r r . o f  A u s t r a l i a  

F re n c h  T e r r i t o r y  

B r i t i s h  T e r r i t o r y

c )  T he p e r ip h e r a l  segm ent

S in g a p o r e

E f f e c t i v e  s a l e s  S a l e s  p e r  G row th r a t e  P r o je c t e d  s a l e s  in  10 0 0  t
in 1000 t  in 1980 cap ita in kg for future  

sales
1983 1985 1990 1995

8 70 1C 10.6 13 . - 20 .8 33.4
60 375 3 65.6 69.6 80 .0 9 3 .5

7 .3 32 12 10.3 12.9 22.7 40.0

75 .3 477 • • 86.5 95.5 123.5 166.9

53 18 12 75 93.7 164.8 290

60 • * 10 80 97.5 156 250

76 620 0 76 76 76 76

6 30 10 8 9.8 15.6 25

189 • • • • 239 ^7 412 .4 641

1,600 663 3 1600 1697 1967 2280
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1». Market share, plant capacity and marketing strategy

The market is  the main fa cto r lim iting the plant capacity  

of a future cement factory  in Vanuatu. Taking into account the  

economies of scale and other facto rs  favouring a large cap acity , 

the objective of the market study must be to  determine the la rg e st  
possible market share.

•The following assumptions are made to  quantify the market 
share:

1 . Vanuatu: The market share w ill increase from 0 to  100? of

the projected sales within 6 months of operations of the 
facto ry .

2 . New Caledonia and Solomon Island s: The market share w ill  

increase from 0 to  Uo? of the projected ra tes  within 6 months 
and to  80? within another year.

3. The second segment: The market share w ill increase to  20?

within 6 months and to 1*0? within another year.

1*. The peripheral segment: The market share w ill increase to

10? within 1 year.
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Figure 5 shows: the market p oten tial of Vanuatu (PV), the inner

segment (P 1 ), the sum of inner and second segment (P 1+2) and 

the to ta l  "envisaged" market area (P 1+2+3);

.  the to ta l  sales or e ffectiv e  demand fo r Vanuatu (DV), the 

inner segment (D1) e t c . ;

. the expected market share of the Vanuatu cement industry 

corresponding to the above assumptions;

. the proposed plaat cap acity .

The above assumptions and the choice of the plant capacity  

imply a certain  marketing stra teg y . The main objective of the 

marketing strategy  i s  to guarantee a market large enough to absorb 

more or less the normal production of the facto ry . To succeed in 

doing so, i t  must be envisaged to build clinker m ills in the most 

important consumption cen tres . They may be joint ventures with 

private entrepreneurs of those countries or th e ir  governments.

Summary and recommendations

5 .1 .  Summary

a) This report presents the findings of a market study 

made in the Solomon Islands, Papua New Guinea, the 

Northern T erritory  of A ustralia and Singapore from 

June 17 to June 29, 1981»

b) Most of the data and information used in the analysis  

have been co llected  d ire ctly  from cement dealers and 

Government services of the four countries and may be 

considered as re lia b le .

c) The present report covers only a part of the necessary 

market study, i . e .  mainly fa c ts  and arguments to de

termine size and composition of the present effectiv e



2 6 -

market demand, to determine market area , market 

p oten tial, market share and f in a lly  the plant 

capacity for the project as fa r  as th is  can be 

done without knowing the re su lts  of the technical 

fe a s ib ility  study and of the fin an cial evaluation.

The fin al plant capacity , the sales plan with 

estim ates of sales  revenues, sales and distrib u tion  

co sts , the marketing plan including the promotion and 

advertising plan, and the production programme can be 

dealt with only a f te r  the necessary feedbacks from 

the tech nical fe a s ib il ity  study and a f i r s t  fin an cial 

evaluation.

d) At th is  stage the findings of the study may be 

summarized as follow s:

. Market area : ' Taking into account the location  of  

the existin g  production centres of cement or clin k er  

and quick-lime the following countries may be con
sidered as poten tial market area fo r a cement works 

in Vanuatu:

Vanuatu,

Solomon Islands 

Papua New Guinea
Northern T erritory  of A ustralia, French T e rrito rie s  

in the South P a cific
B ritis h  T e rrito rie s  in the South P a c ific

and to some extent Singapore and other countries

in the region.

.  Products to be manufactured:

There i s  a market for grey Portland cement, special 

kinds of cement, clinker and quick-lime.
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At th is  stage i t  can be said th at the main products 

should be grey portland cement and clin k er.

.  Plant cap acity :
At th is  stage o f the study a plant capacity  of 250.000 t  

of clinker per year seems to  be most su itab le . At least  

100.000 t  of the clinker should be transformed into  

grey portland cement in bags or in  bulk and the re s t  

should be delivered to clinker m ills . But th is  issue  

needs furth er considerations.

.  Clinker m ills in consumption cen tres: A very powerful

instrument to  capture the market of cement would be to  

estab lish  clinker m ills in important consumption 

centres in the form of jo in t ventures with the govern

ments.

.  Sea tran sp ort: The regular supply o f cement i s  a

prerequisite to capture and keep the market. Regular 

and re lia b le  transport of coal i s  an other prerequisite  

for success.

.  The marketing policy may include measures to develop 

forward linkages, i . e .  concrete in d u stries.

.  Time i s  an important fa c to r . The actual advantages 
could get lo st i f  the development of the project takes 

too much time, say more than three years.
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5.2. Recommendations:

a) I t  is  recommended to start as soon as possible

-  the technical fe a s ib il i ty  study and

-  the economic analysis and evaluation of the project

as mentioned in the Memo o f the M inistry o f Finance 

dated 22 May 1981 (Appendix 2).

b) I t  is  recommended that UNIDO re cru its  as soon as possible

-  one cement engineer and

-  one in dustrial economist

according to appendices 2 and 3. I t  may he necessary to 

recru it additionally

-  one c i \ i l  engineer.

c) It is  recommended that the recruitment o f the experts is  

scheduled in  such a way that they can work together when

ever necessary and elaborate a homogenous fe a s ib il i ty  study.

d) It  is  recommended to provide fo r  a duration o f one month 

for each expert with p o s s ib ility  o f extension in order to 

guarantee that the study can be brought to an end.

e) I t  is  recommended that both the Government o f Vanuatu

and UNIDO take steps to secure funds for further assistance 

to develop the project, i f  required and i f  the fe a s ib il i ty  

study comes to a positive re su lt.



APPENDIX 1: Imports of  Cement and Sim ilar Products of PNG 1 9 8 1

jEiiua^}'

Lime, Cement and Fabricated Building M aterials, Except 
Glass and Clay M aterials

CUil.-.TWV

ausi - 
jah
t./
••AlL**

VAIUF(*J

b/0.9S 
9«,622.2« 

2 5 6 . 0 6  
9 5 , « 5 2 . 0 1

Grtv Portland Cement

CIu i uIm'T V A L • J r. t K >

Jit’
u / --

. Sl.<C - 
.• « all•*

1 2 0 . h i 5 . l 5
V0 ,1 2 l.lfl

_li.6 h9 .5 i
222.e2S.du

Other Cement Fondu, Slac Cement, Hydraulic Cement

Cln<.< I u t VALUE(K)
- AUSI - - - 1 6 6 . 1 5

February

Lime, Cement and Fabricated Building M aterials, Except 
Glass and Clay M aterials

CUtluTWV VALUE ( * ) -

- t A u .  —  9 , 1 7 7 . 0 6

Grey Portland Cement

Cuu-jjmv -

AUjf _  
Jit> . . .
t*l
•*ALL*«

- VALUE (K1-

1 . 0 7 1 . 2 0
« U , U h 2 . 5 M
2 0 . 6 1 2 . 7 2
67.066.59

Other Cement Fondu, Slag Cement, Hydraulic Cement

Cu u n i ^ t VALUf (A )
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March

CUU'VlKY V A L U t U )

Lime, Cement and F ab rica te d  Building M a te r ia ls , Except
Glass and Clay M aterials

J AK - 1 0 0 , 5 1 9 . 9  0

Grey Portland Cement

Um'MwY value (k)

AUSI
JAI'
f*¿
USA
• • A L L •»

« o , 3 S 6 . _  s 
S o , 9 3 5 . « I  
9 3 . 5 J 0 . 1 J  

- 2 2 , 3 6 0 . 1 2  
2 3 1 , 1 6 6 . 3 0

Other Cement Fondu, Slag Cement, hydraulic Cement

CUU.VlkY V A L U E ! * )

AUSI -3 ,2 0 1 .2 8 -

Aoril

Lime, Cement and Fabricated Building Materials, Except 
Glass and Clay Materials 

CUUUIKY v a l u e  C M

.. a u s i  —
-  J  AK _  -
.. ■•a l l **

2 6 5 . 61
« 7 . 0 9

3 1 2 . 7 0

Grey Portland Cement

CUUnlxY

A U S I  - - 
J  AH 
.</
* *a l L<*

VALUt(K)

1 , 5 7 0 . 9 7
110,t>66.66
2 / , 7 6 9 . 0 0  

1 0 0 , 0 0 6 . 6 5

White or Coloured Portland Cement
VALUE ( K 1CUUUloY 

J AK
Si.»!. -
• • a l l * *

1 0 , 0 3 6 . 5 0
1 1 ,3 9 3 . 0 1
2 1 , 0 2 9 . 9 1

Other Cement Fondu, Slag Cement, Hydraulic Cement
v a l u e  ( 6 )C u u u l x y

AUSI
UA
• • A L L » *

1 1 , 0 7 7 . 6 3
1 , 6 3 6 , 1 3

1 2 , 7 1 3 . 9 6

á



Grey Portland Cement

riHí.MKY V A L U E  In)

A Uj  [
JAI*
N/
M..Û -
» . a l L * «

7 0 ,1 0 8 . 1 7
i V . H 7u . 2 ti
6 i,«5 l.7 V

V,22U.6A
1 8 1 , 2 5 4 . 9 0

White or Coloured Portland Cement

Ct'U-ilKY

A U S I ------
JA>>

. ««all*»

Other Cement Fondu, Slag

CMIMlMY 

AUS1 - -

VALUE O O

3 , 4 7 8 . 8 4
1 1 ,0 9 1 . 1 6

Cement, Hydraulic Cement

v a l u e  o o

« 4 . 0#

June

Lime, Cement and Fabricated 3uilding Materials, Except 
Glass and Clay Materials

Culo. IKY VALUE ( A ) -
_ aU:*1 — 276.04
Portland Cement
COUuftfY VALUE OO
Alls T 1, 17?.VI. JAU 41,549.87
Ul 17, 9?0.72««all** 54, 741.50

White Or Coloured Portland Cement
CIH'rilMV 

JAI* --
Other Cement Fondu,

VALUE O O

2 , b ? 1 . 5 2

Slag Cement, Hydraulic Cement



Lime, Cement and F ab rica te d  B uilding K a te r ia ls , Excep
Glass and Clav M aterials

CUif.i I k r _

. AUJI _  
JAP —
liK

••ALL*»

_ VALL-f IK)

61S.21 

522,OH/.«6
1,0 litt.1 l)

525, 7um. 15

Grey Portland Cement
-CLilii.lWY —

. ausI —
JAP _

- S i  —
sjm; - 
••all**

-------VALUtU)

-  71,t»H2.5« 
6 L , 1 A 8 . 1 5  
1 2 , 0 2 7 . 5 1

- - 7 , 4 8 3 . 6 5  
- 2 3 2 , 1 * 1 . 0 5

White or Coloured Portland Cement

c u u ..]«y V A U l ( A )

AUSl
Ut
• •All.»*

2,7H9.71 
-55,579.50 
58,569.21

Other Cement Fondu, Slag Cf.il nt, Hydraulic Cement

CUlMtWt -VALUL(K) .

---120.37-AUbl --



AUGUST

L ic e , Cement :

CUU.urRY

_ A U i T ---
W —

- •»*(. I ft*

V x l U L l O

2 5 J . 9 6  
1 b̂  • 6fa

F ab ricated  Building M a te ria ls , Except Clay

and Glass M aterials

Grev Portland Cement

COU.YlKY VALUE(K)

- Alii I--
. J A H ---

1*2 --
- Mia,---

Li* --
. » * a l l **

4 , 6 2 9 . U 8  
a n , 7 7 b . D i  
J o . 9 2 5 .  vs 
2 , 9 2 8 . 5 7  

1 1 , 2 6 9 , 6 0  
1 4 0 . 5 2 6 . 9 1

White or Coloured Portland Cement

i

i

Cuu., I«Y

- A i i i l  —  
JAH —

-S.2----
-  . « a l l »»

V A L U L O O

662.00 
2,¿46.56 
J , 0 6 5 . 4 i  
6 , 0 7 9 . 0 1

SEPTEMBER

Lime, Cement and Fabricated Building- M aterials, Except Glass 
cciikTny 311(1 cl &y M aterials valuf(k)

429.82 
— 4 / 6 . li- 
- 9 0 0 . 9 5 -

V A L O t ( K )

l,JHS.79 
- 4 8 , 4 5 4 . 9 7 -  
1 0 7 , 1 6 1 . i l  
1 5 7 , 0 2 2 . 07-

White or Coloured Portland Cement

CLiK. I xY ‘ VALUE ( K ) -

JAH_ — 762.1 5 -
A/ J . 0 S J . 1 4
• • A L L » *  J , 6 0 5 . 2 9 -

A U S l ----
Hi —
••all»»

Grey Portland Cement
U..,-.UY

AIJ6 T
- JAP- - 
_ h i -------
. « « a l l »*

Other Cement Fondu, Slag

Ci-;: JlKY

AUiT 
JAH .
Ul _
Mm̂ LM

Cement, Hydraulic Cement

VALUE 1.)

1 1 . 5 5 -  
20,662.11- 
O, 1 1 7 . 9 1  

26,611.61-

d*



JAN -  SEPTEMBER 1981

Lime, Cement and F ab rica ted  B u ild in g  M a te ria ls , Except Glass

and Clay M ateria ls

Ll»Ut*i

AUSI
LAN
J A H  -- -
N l  
U»
»»ALL*«

V A L U t ( K )

— 2.uo6.6U 
0,17/.06 

S 2 1 . 2 7 7 . 1 V  
V 1 S . 6 S

- l.Ouu.06
51U.621.S0

Grey Portland Cement
C U X N I K Y VAl.Ul (A)

- AUSI 
JA y 
N/
ilMU
U S A

••ALL»»

2iU.J77.2i 
SUI » J62.00 
5ou.u6u.ov
ll.J02.iO
ii.62V.62

l.uiu.7J6,2i

White or Coloured Portland Cement

L U I M I M V VAIUL(K)

AUSI
JAP
«Z
ill NO
••a l l **

11.066.OS 
2 2 . V U 0 . 7 i  
V U . 6 7 2 . B A  
ll.ivj.ui 

li6.07i.01

Other Cement Fondu, Slag Cement, Hydraulic Cement

CUUNlKT

AUSI 
JAP - - 
UL
UA

- **ALL»«

VALUE(A)

lS.lii.26 
20.662.li 
6.117.V3 

1.6J6.1i 
Ui.S6V.uS
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22nd  M a y

D.D.E MINISTER OF FINANCE

DEVELOPMENT OF CEMENT - PFiOJECT

in g o r ta n c e ^ o f

n )  I n  r e a l i z i n g  t h e  c e m e n t  p r o j e c t  a  v e r y  h i g h  i n v e s t m e n t ^  
( e x c e e d i n g  3 ®  S O  m i l l i o n  (J) u i l l  be  n e c e s s a r y .  T h i s  
i m p o r t a n t  i n v e s t m e n t  u i l l  h o v e  g r e a t  i m p a c t  a n d  c o n 
s i d e r a b l e  e f f e c t  on  t h e  e c o n o m y  o f  V a n u a t u .

b )  The r e a l i z a t i o n  o f  t h e  p r o j e c t  i s  o f  s t r a t e g i c  i m p o r t a n c e  
b e c a u s e  e c h e a p  b u i l d i n g  m a t e r i a l  f o r  t h e  e n t i r e  c c r r t r u c -  
t i o n  s e c t o r ,  i n c l u d i n g  i n f r a s t r u c t u r e  ( p o r t s ,  w h a r f s ,  e t c * )  
¿ J i l l  b e  a v a i l a b l e  a l l  o v e r  t h e  a r c h i p e l a g o  o f  V a n u a t u *
T h i s  m e a n s  a s t r o n g  m u l t i p l i e r  e f f e c t  o f  e c o n o m i c  d e v e l o p 
m e n t  on  a l l  i s l a n d s .  T h e  l o c a l  p r i c e  o f  c e m e n t  c o u l d  b e  
h a l f  t o  n B 8  f o u r t h  o f  t h e  a c t u a l  p r i c e .

c )  Th e  h i g h  s h a r e  o f  e x p o r t s  u i l l  n e c e s s i t a t e  r e g u l a r  a n d  
f r e q u e n t  c o m m u n i c a t i o n s  u i t h  t h e  n e i g h b o u r i n g  c o u n t r i e s  
w h i c h  u i l l  s t i m u l a t e  t h e  u h o l e  s e c t o r  o f  t r a n s p o r t s  e n d  
c o m m u n i c a t i o n s  i n  a v e r y  p o s i t i v e  u a y .  Th e  d e v e l o p m e n t  o f  
t h e  t r a n s p o r t  a n d  c o m m u n i c a t i o n s  s e c t o r  u i l l  a g a i n  i n c i t e  
a n  e x p a n s i o n  o f  many  o t h e r  e c o n o m i c  a c t i v i t i e s .

d )  T h e  r e a l i z a t i o n  D f  t h e  p r o j e c t  h a s  c o n s i d e r a b l e  i n c o m e  a n d  
e m p l o y m e n t  e f f e c t s .  D e p e n d i n g  o n  t h e  c o n c e p t i o n  o f  t h e  
f a c t o r y  2D0  t o  ADO e m p l o y m e n t s  u i l l  be  c r e a t e d .

e )  T h e  h i g h  s h e r e  o f  e x p o r t s  i n  t h e  t o t a l  p r o d u c t i o n  i n v o l v e s  
an  i m p o r t o n t  i n f l o w  o f  f o r e i g n  e x c h a n g e  a n d  t h a t  n e a n 9  a 
s u b s t a n t i a l  b a l a n c e  a f  p a y m e n t s  e f f e c t  c o u l d  b e  a c h i e v e d *

f )  Th e  s t i m u l a t i o n  o f  o t h e r  e c o n o m i c  a c t i v i t i e s  t h r o u g h  t h e  
r e a l i z a t i o n  o f  t h e  c e m e n t  -  p r o j e c t  u i l l  c a u s e  a g e n e r a l  
g r o w t h  a n d  p r o s p e r i t y  e f f e c t .  T h e  d i r e c t  a n d  i n d i r e c t  
e f f e c t s  a n d  t h e  h i g h  i n c o m e s  o f  t h i s  i n d u o t r y  w i l l  i n c r e a s e  
t h e  l e v e l  o f  t h e  w e l l  b e i n g  o f  t h e  p e o p l e  o f  V n n a u t u .

. . * . / 2



C o m p l i c a t e d  a n d  c c n p r s h n n s i v t  c o n t r a c t s  h a v e  t o  b s  вдгесс !  
u p o n  dr: t e r m i n i  no  t h e  k i n d  o f  c o - o p e r a t i o n ,  t h e  r a i s i n g  o f  
c a p i t a l ,  t h e  f i n a n c i n g .

A l s u  i n  t h i n  p h a s e  U N I D O  a o B i s t o n c e  c a n  b e  o f f e r e d .

F i f t h  F h a o n :  I ^ £ l £ ; ? 2 2 d 2 £ i 2 2 _ 2 i . . £ - 2 > . [ ! i 2 j e c t

P a r t  o f  t h s  c o n s u l t a t i o n s  a n d  d i s c u s s i o n s  w i l l  s t i l l  c o n t i n u e  
i n  t h i s  p h a s e ,  i n  p a r t i c u l a r  t h e  f i n a l  a g r e e m e n t  f o r  t h e  
c o n t r a c t  u i t h  t h e  s u p p l y i n g  c o m p a n y ,  t h e  d e f i n i t i v e  m a n a g e m e n t  
c o n t r a c t .

An  i n s t i t u t i o n a l  a n d  p e r s o n a l  s e t t l e m e n t  n e v e r t t e L e s s  s e e m s  t o  
b e  a d v i s a b l e  a l r e a d y  a t  t h e  t i m e  o f  t h e  i n v e s t m e n t  d e c i s i o n .

Th e  m a i n  o b j e c t i v e  o f  t h i s  f i f t h  p h a s e  i s  t h e  e s t a b l i s h m e n t  o f  
t h e  f a c t o r y ,  t h e  e r e c t i o n  o f  t h e  i n t e r n a l  o r g a n i z a t i o n ,  t h e  e 
e m p l o y m e n t  an d  f o r m a t i o n  o f  t h e  l o b o u r  f o r c e .  A d e t a i l e d  
d e s c r i p t i o n  o f  t h e  v a r i o u s  t a s k s  t o  b e  m a n a g e d  u i l l  be g i v e n  
i n  t h e  e c o n o m i c  f e a s i b i l i t y  s t u d y .

A s  a p r i n c i p l e  t h e  G o v e r n m e n t  s h o u l d  t r y  t o  m ake  t h e  s u p p l y i n g  
c o m p a n y  r e s p o n s i b l e  f o r  a s a t i s f a c t o r y  i n v e s t m e n t  a n d  se t*  u p .

I n  c a s e  n o  a g r e e m e n t  on t h e  m a n a g e m e n t  o f  t h e  c e m e n t  u o r k o  
o o u l d  be u o r k e r i  o u t  a t  t h i s  s t a g e  o r  i f  t h e r e  a r e  o t h e r  d i f -  ' 
f i c u l t i e o ,  Uf.’I D O  c a n  g i v e  D PA5  a s s i s t a n c e  f o r  t h i s  p h a s e .  [

. b )  T i m e - t a b l e  -  s e e  a n n e x e

<♦ . C o - o g e r a t i o n  u i t h  B o u r g e o i s  a n d  g a r t ^

P r i v a t e  i n v e s t o r s  c a n  c e r t a i n l y  c o n t r i b u t e  u s e f u l  a s s i s t a n c e  
i n  e s t a b l i s h i n g  a n d  r u n n i n g  t h e  c e m e n t  u i D r k s .  I t  i s  t h e r e f o r e  
r e c o m m e n d e d  t o  m ake  b e s t  u s e  o f  t h e i r  s e r v i c e s  f o r  t h e  s a k e  o f  
t h e  e c o n o m y  o f  V a n u a t u .  S u t  a t  t h e  s o m e  t i m e  i t  i s  a d v i s a b l e  
t o  p e r s u e  t h e  p r e p a r a t i o n s  o f  t h e  p r o j e c t  i n d e p e n d e n t l y  o f  t h e  
p r i v a t e  i n v e r t o r s  t o  h a v e  an  i m p a r t i a l  b a s i s  Г о г  t h e  d e c i s i o n s  
t o  b e  t a k e n .  A c o . n t i n o u 3  d i s c u s s i o n  a t  t h e  d i f f e r e n t  D t a g e s  o f  
t h e  p r o j e c t  u o u l d  e e r t a ' i l y  b e  p r o d u c t i v e .

I f  y o u  a g r e e  u i t h  t h E  p r o p o s e d  p r o c e e d i n g s  I  r e q u e s t  y o u  t o  g i v e  y o u r  
w r i t t e n  c o n s e n t  by  a l e t t e r  t o  U N I D O  H e a d q u a r t e r s  i n  V i e n n a  s o  t h e t  
I  c u n  p r e p a r e  o i l  t h e  n e c e s s a r y  m e a s u r e s  a f t e r m m y  r e t u r n  t o  V i e n n a .  
T h i s  n i g h t  l i m i t  t h e  t i m e  l a g s  t o  a m in im u m .



S e co n d  P h e n e :  T e c h n i c s X _ Рд-нь o f _ ? • - » ъ-iд ,r_y

A c e n e n t  Engineer s h o u l d  a n a l y s e  n i l  a s p e c t s  o f  t h e  t e c h n i c a l  
f e a s i b i l i t y  c ?  t h e  c e m e n t  w o r k s  w i t h  p a r t i c u l a r  r e g a r d  t a  
t h e  f o l l o w i n g  q u e s t i o n s  :

t o  t a k e  s a m p l e s  i n  c o - o p e r a t i o n  w i t h  t h e  g e o l o g i c a l  
d e p a r t m e n t  i n  s u c h  q u a n t i t i e s  t h a t  e r e  s u f f i c i e n t  F o r  
a p i l o t  t a c t ;

-  t o  d e t e r m i n e  t h e  t e c h n o l o g y  b a s e d  o n  t h e  r e s u l t s  o f  t h e  
t e s t ;

-  t o  п а к е  a p l a n  o n d  l a y  o u t  o f  t h e  c e n e n t  и о г к з ;

-  t o  e s t a b l i s h  a m a n n i n g  t a b l e  a n d  t o  o r g a n i s e  a n d  d e s c r i b e  
a l l  t e c h n i c a l  r e q u i r e m e n t s ;

t o  e s t a b l i s h  t h e  i n v e s t m e n t  c o s t s ,  p r o d u c t i o n  c o s t s  e t c . ;

-  t o  e s t a b l i s h  a t i m e - t a b l e  f o r  t h e  i m p l e m e n t a t i o n  o f  t h e  
p r o j e c t  w i t h  d e t a i l s  on i m p l e m e n t a t i o n  c o s t s  e t c .

T h i r d  P h a s e :  Financial Analysis ancP  E v a l u a t i o n  o f  t h e  P r o j e c t

B a s e d  on  t h e  m a r k e t  s t u d y  a n d  t h e  t e c h n i c a l  f e a s i b i l i t y  s t u d y  
w i t h  n i l  c o s t  e l e m e n t s ,  a f i n a l  d o c u m e n t  i s  t o  b e - p r e p a r e d  t o  
a l l o w  a d e f i n i t i v e  d e c i s i o n T h i s  f i n a l  a n a l y s i s  s h a l l  co m 
p i l e  a l l  t b s  e c o n o m i c a l l y  i m p o r t a n t  a s p e c t s  o f  t h e  c e m e n t  
f a c t o r y  e n d  p r o v i d e  d e t a i l e d  i n f o r m a t i o n  f o r  t h e  i n v e s t m e n t  
d e c i s i o n .  I t  s h o u l d  bG c a r r i e d  o u t  b y  an i n d u s t r i a l  e c o n o m i s t .  
I t  i s  d e s i r a b l e  t h a t  t h e  i n d u s t r i a l  e c o n o m i s t  a n d  t h e  c e m e n t  
e n g i n e e r  w ork  t o g e t h e r  f o r  a t  l e a s t  o n e  o r  tw o  w e e k s  t o  s e t t l e  
a l l  t h e  i n t e r - d i s c i p l i n a r y  q u e s t i o n s .  I t  w o u l d  p e r h a p s  b e  
a d v i s a b l e  t o  h o v e  a s e p a r a t e  s t u d y  o n  t r a n s p o r t  e c o n o m i c s  d o n e .

A l l  t h e s e  p r o b l e m s  c a n  b e  s o l v e d  t h r o u g h  U N I D O  when r e c r u i t i n g  
e x p e r t s  f o r  t h e  s t u d i e s .

F o u r t h  P h a s e :  N e g o t i a t i o n s  w i t h i n  t h e  G o v e r n m e n t  a n d  w i t h  p o t e n t i a l  
f o r e i g n  i n v e s t o r s  a n d  p a r t n e r s  t o  p r e p a r e  t h e  I n v e s t 
m en t  D e c i s i o n .

5 i n c e  t h i s  c e m e n t  p r o j e c t  r e p r e s e n t s  o  v e r y  c a m p l e s  n a t t e r ,  
d u r i n g  t h e  t i m e  n f  p r e p a r i n g  t h e  s t u d i e s  f r e q u e n t  d i s c u s s i o n s  
w i l l :  i n t e r e s t e d  p r i v a t e  i n v e s t o r s  s h o u l d  t a k e  p l a c e .  T h e y  
c o u l d  a l r e a d y  b e  t h e  b n n i s  f o r  a  f u t u r e  c o - o p e r a t i o n .

A t  t h e  t i n e  o f  t o k i n g  a d e c i s i o n  o t  t h e  l a t e s t ,  t h e  q u e s t i o n s  
o f  c o - o p e r a t i o n  a n d  t h e  k i n d  a f  p a r t n e r s h i p  h a v e  to  b e  s e t t l e d .

• • • ./ ^



g )  Th e  r e v p n u R  o f  t h e  G o v e r n m e n t  c s  s h a r e h o l d e r  w i l l  b c  
c o n s i d e r a b l e  i n  a d d i t i o n  u '  t h e  t a x  r e v e n u e  f r o m  t h e  
c e m e n t  u o r k .

2» Oevelnrim ent c t r n t e e v

B e i n g  n u e r e  u f  t h e  i m p o r t a n c e  o f  t h i s  p r o j e c t  t h e r e  i s  a  
g r e a t  g o v e r n m e n t a l  i n t e r e s t  i n  i t .  O u t  a t  t h e  som e  t i m e  
f o r e i g n  p r i v a t e  i n v e s t o r s  u i l l  s h o w  t h e i r  i n t e r e s t  i n  t h e  
d e v e l o p m e n t  o f  t h e  c e m e n t  i n d u s t r y .  F o r  t h a t  r e a s o n  i t  l a  
n e c e s s a r y  t h a t  t h e  g o v e r n m e n t  e n c o u r a g e s  and u s e s  p r i v a t e  
i n i t i a t i v e s  b u t  p l a y s  n t  t h e  3a:r,e t i m e  an  e c t i v e  r o l e  i n  
t h e  o v e r a l l  d e v e l o p m e n t .  I t  i o  i m p o r t a n t  f o r  t h e  g o v e r n 
m en t  t o  d i s p o s e  o f  o n y  p o s s i b l e  i n f o r m a t i o n  a n d  t o  t a k e  
p a r t  n t  a n y  d e c i s i o n s  b e i n g  t a k e n  i n  c o n t e x t  o f  c e m e n t  
p r o j e c t .  T h i s  r e q u i r e s  on i n d e p e n d e n t  p r o j e c t  s t u d y  a n d  
p r e p a r a t i o n  f o r  d e c i s i o n  m a k i n g .

I t  i s  r e c o m m e n d e d  t o  c a r r y  o u t  s u c h  a n  i n d e p e n d e n t  s t u d y  
u i t h  t h e  a s s i s t a n c e  o f  UTJiD□ /  LTJDP.

T h i s  d o e s  n o t  e x c l u d e  p r i v a t e  s t u d i e s  u h i c h  c o u l d  be u s e d  
f o r  c o m p a r i s o n  a n d  c o n t r o l .

*
3 . Major  deve l opment  p h a s e e  and t i m e - t a b l e

a )  F o r  t h e  r e a l i z a t i o n  o f  t h e  c e m e n t  p r o j e c t  t h e  f a l l o w i n g  
p h a s e s  a r e  t o  b e  d i s t i n g u i s h e d  :

F i r s t  P h a s e :  M a r k e t  5tudv£ _ _

S i n c e  t h e  p r e r e q u i s i t e s  f r o m  t h e  g e o l o g i c a l  p o i n t  o f  v i e w  
s e e m  t o  be  g u a r a n t e e d  a n d  V a n u a t u  d i s p o s e s  o f  b e s t  p o t e n 
t i a l  f a c i l i t i e s  f o r  t r o n s p o r t  a n d  t h e r e  a r e  no t e c h n i c a l  
p r o b l e m s ,  t h e  d e v e l o p m e n t  o f  t h e  p r o j e c t  d e p e n d s  m a i n l y  
o n  t h e  r e s u l t s  o f  t h e  n a r k e t  s t u d y .  S i n c e  t h e  c a p a c i t y  
w i l l  b e  a r o u n d  2 0 0 . BCD t o n s  p e r  g e a r  t h e  m a i n  m a r k e t s  e n n  
o n l y  b e  c o u n t r i e s  u i t h  a  l a r g e  n u m b e r  o f  p a p u l a t i o n .  T h e  
c o u n t r i e s  i n  q u e s t i o n  a r e  A u s t r a l i a ,  P a p u a  M e u  G u i n e a  a n d  
S i n g a p o r e .  I t  i 3  e n v i s a g e d  t o  e x p o r t  t o  t h e s e  c o u n t r i e s  
SO t o  90',3 o f  t o t a l  p r o d u c t i o n .

I t  i s  t h e  o b j e c t i v e  o f  t h e  m a r k e t  s t u d y  t o  a n a l y s e  t h e s e  
m a r k e t s  a n d  t h e  u o r l r i  m a r k e t .  F o r  t h i s  p u r p o s e  M r  E d e r  
u i l l  v i s i t  t h e  a b o v e  m e n t i o n e d  c o u n t r i e s  f r o m  J u n a  T 7 t h  
t o  J u n o  3 0 t h ,  1 0 3 1 .  He u i l l  t h e n  d i o c u s s  t h e  r e s u l t s  o f  
t h e  j o u r n e y  u i r h  U M I D U  -  H e a d q u a r t e r s  i n  V i e n n a  a n d  com 
p l e t e  t h e  m a r k e t  s t u d y  b y  t h e  e n d  o f  J u l y , .  T h i B  s t u d y  
s h o u l d  b e  s u f f i c i e n t  t o  m ake  a d e c i s i o n  on  t h e  f u r t h e r  
d e v e l o p m e n t  o f  t h e  p r o j e c t .

I n  c a 3 e  o f  a p o s i t i v e  r e s u l t  I t  c a n  b e - p r o c e e d e d  t o  t h e  

n e x t  p h a s e .

. . . / 3
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S u b je c t  t C o n s u lta n c y  s e r v i c e s  and f u r t h e r  program m e o f  a s s i s t a n c e

D ear S i r s ,  ~ —

A f t e r  d i s c u s s i n g  th o  r e s u l t s  o f  th e  e co n o m ic  s u rv e y  on m an u fac
t u r i n g  in d u s tr y  and th e  i n s i c h t  o b ta in e d  i n  v a r i o u s  t r a v e l s  and  
b ased  on th e  e x p e r i e n c e  o f  V r* E d e r 's  one y e a r  a c t i v i t y  a s  team  
l e a d e r  o f  th e  UNIDO p r o j e c t  N®. V A N /79/C 01 j '•Small and medium  
s c a l e  e n t e r p r i s e s  p ro m o tio n  and d e v e l o p n e n t " , th e  G overn n n n t w ould  
l i k e  t o  s p e c i f y  th e  u s e  o f  th e  c o n s u l t a n c i e s ,  f o r e s e e n  in  t h i s  
p r o j e c t ,  a s  f o l lo w s  ( t h e  p r o j e c t s  a r e  l i 3 t e d  a c c o r d in g  t o  t h e i r  
p r i o r i t y )  :

1* Cement w orks : s i x  t o  e i g h t  man m onths A3 o u t l in e d  in  a memo
randum p ro n a ro d  by O .D .E . (c o p y  a t t e c h o d ) .

2« C opra m i l l  : tw o t o  t h r e e  man m onths t o  h av e  an in d e p e n d e n t  
s tu d y  on a l l  a s p e c t s  o f  a  l o c a l  c o p r a  m ill#

*
3» I n d u s t r i a l  p la n n in g  î t h r e e  man m onths t o  f o r m u la te  an in d u s 

t r i a l  d ev elo p m en t p o l i c y  and s t r n t o g y  in c lu d in g  a p r o p o s a l  on 
th e  s e t - u p  and o r g a n i s a t i o n  o f  th o  i n d u s t r i a l  a d m i n i s t r a t i o n  
and to  co m p lo te  th e  s e c t i o n  on m a n u f a c tu r in g  i n d u s t r y  f o r  th e  
d evelop m en t n l a n .
I t  would be a p p r é c ia  to d  i f  : ‘. r »  E d er c o u ld  he r e c r u i t e d  f o r  t h i *  
c o n s u l ta n c y  ta k in g  i n t o  a c c o u n t  h i s  c o m p e te n ce  and s p e c i a l  
e x p e r ie n c e  i n  o u r c o u n tr y *



a b a t t o i r s  .uid t o  e l a b o r a t e  th e  in v e s tm e n t  p r o j e c t s  a c c o r d i n g l y .

5» Animal fe e d  : one nnn - .o n th  t o  e l a b o r a t e  r. p r o j e c t  t o  t r a n r j f e r a  
th e  a b a t t o i r  by -  p r o d u c ts  x n to a p p r o p r ir .te  i c e d  f o r  c h i c k e n , n i^ s  
and c a t t l e .

h i s  r e t u r n  t o  V ienn a ho w i l l  e l a b o r a t e  d e t a i l e d  jo b  d e s c r i p t i o n s  f o r  
th e  above c o n s u l t a n t s  in  a c c o r d a n c e  w ith  UNIDO*

The a b o v e  l i s t e d  c o n s u l t a n c i e s  c a n  bo e n t i r e l y  f i n a n c e d  o u t o f  th e  
b u d g e t  o f  t h e  p r e s e n t  U N I JO  p r o j e c t  V’ A .\ '/ 7 9 / C - 0 1 .

The lo v c r n n e n t  would he v e r y  g r a t e f u l  i f  th e  d e s i r e d  c o n s u l t a n t s  
c o u ld  be p ro v id e d  a s  soon  a s  n o s s i b l e  t o  h e ln  t h i s  G overnm ent t o  
overcom e th e  p ro b lem s o f  a f to r - i n d e p e n d e n c e  in  th e  s h o r t e s t  p o s s i b l e  
t im e .

Thnnhing you f o r  y o u r  c o o p e r a t io n  and a s s i s t a n c e ,  we r e m a in ,

In  a f i n a l  d i s c u s s i o n  w ith  " r .  Nder i t  was a g re e d  u n on t h a t  a f t e r
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V o T .o r, + f, ,;jc< 1 'Ir .^ r^ ip u r er. C in 9 r . * t  e r i  o , 

■ (iesDader. ana P a r is ,  1964

T h e  D i r e c t o r y  t a b u l a t e s  i r - i o r ma t i o n  on t h e  C e m e n t  I n d u s t r y  t h r o u j h o u t  t he  wo r l d ,  
i nc l u d i n g  t he  l o c a t i o n  of  p l a n t s ,  n u m b e r  and type  of  k i l n s ,  fuel  u s e d ,  p r o d u c t i on  and 
c a p a c i t y  f i g u r e s  a t  t he  end of  1 9 7 6  wi th e s t i m a t e s  uo to ! ° 7 9 .  c e m e n t  t y p e s ,  b r a n d  
n a m e s  a n c  n u m b e r  of p e r s o n s  e m p l o y e e .  D e t a i l s  of a s s o c i a t i o n s  a n c  i ns t i t u t e s  
c o n c e r n e d  wi t h  ¿ r f o r m a t i c n  and r e s e a r c h  in t he  f i e l d  of cornet . :  and c o n c r e t e  a r e  a l s o  
i nc l u d e d .

W e s t  Euror - ear .  C e m e n t  D i r e c t o r y  - I Q? 6  * Map

T h i s  p u b l i c a t i o n  l i s t s  t he  c e m e n t  p l an t s  o f  W e s t e r n  E u r o o e  gi ving t a b u l a t e d  i n f o r m a t i o n  
on t h e  n u m b e r  and type  of  k i l n s ,  c a p a c i t i e s ,  p r o d u c t i o n ,  t y pe s  o f  c e m e n t  p r o d u c e d ,  
b r a n d  n a m e s ,  e t c .  up to  1s t  J a n u a r y ,  19 7 o .  A l s o  l i s t e d  a r e  t he  v a r i o u s  c e m e n t  a s s o c i a 
t i o n s  and i n s t i t u t e s  in e a c h  c o u n t r y .

W o r l d  C e m e n t  M a r k e t  in F i g u r e ?  ! C1 3 - I ° 7 T  ^ I n d uc i n g  S t a t i s t i c a l  R e v i e w  r.* 3? )  - 1 9 7 8

A uni que  p u b l i c a t i o n  c o v e r i n g  p r a c t i c a l l y  a i l  c o u n t r i e s  of  tne wo r l d and co n t a i ni ng  
dat a  on c e m e n t  p r o d u c t i o n ,  i m p o r t s ,  e x p o r t s  and c o n s u m p t i o n  f o r  t h e  p e r i o d  1 9 1 3  - 1 9 7 7 .

An nu a l  E u r o p e a n  Review- n *  ! l ex .  C e m e n t  M a r k e t  ar.d O u t l o o k ) -  J u n e  1979

A n  a n n u a l  b ul l e t in  r e v i e w i n g  t h e  d e v e l o p m e n t  c f ,  and out l o o k  f o r ,  t he  c e m e n t  m a r k e t  
w i t h  s p e c i a l  e m p h a s i s  on E u r o p e .  F a c t o r s  t a k e n  i n t o  a c c o u n t  i nc l u d e  d e v e l o p m e n t s  
in  bui l d i ng  and t h e  bui l di ng m a t e r i a l s  i n d u s t r y ,  d i s t r i b u t i o n  t r e n d s ,  p r i c e s ,  s a l e s ,  
p r o d u c t i o n ,  t r a d e  b e t w e e n  c o u n t r i e s ,  e t c .

W o r l d  S t a t i s t i c a l  R e v i e w  n*  1 (ex.  S t a t i s t i c a l  Review-)  -  N o v e m b e r  197 9

A n  a n n u a l  p u b l i c a t i o n  w h i c h  g i v e s  c e m e n t  p r o d u c t i o n ,  e x p o r t ,  i m p o r t  and c o n s u m p t i o n  
f i g u r e s ,  f o r  p r a c t i c a l l y  a l l  c o u n t r i e s  o f  t h e  w o r l d .

»

A . C o m p r e h e n s i v e  M e t h o d . f o r  the C h e m i c a l  A n a l y s i s  c f  H a r d e n e d  C o n c r e t e  -  1°7Q

T h e  m e t h o d  h a s  b e e n  d e ve l o pe d  to s e r v e  a s  a b a s i s  f o r  n a t i o n a l  and i n t e r n a t i o n a l  
s p e c i f i c a t i o n s  and a s  an  a g r e e d  p r o c e d u r e  in t h e  e v e n t  o f  d i s p u t e s .

A n  I n t e r n a t i o n a l  R e f e r e n c e  Me t ho d f o r  t h e  D e t e r m i n a t i o n  of  t h e  H e a t  of  H y d r a t i o n  
o f  C e m e n t s  - I ° T 2

T h e  m e t h o d  b a s e d  on t h e  m e a s u r e m e n t  o f  t he  h e a t  o f  s o l u t i o n ,  i s  a p p l i c a b l e  not  
on ly  t o  P o r t l a n d  c e m e n t s ,  but a l s o  to c e m e n t s  c o n t a i n i n g  b l a s t  f u r n a c e  s l a g  o r  
p o z a o l a n a .

R e c o m m e n d e d  P r o c e d u r e  f o r  the M e a s u r e m e n t  of  t h e  H e a t  of  H v dr a t i o n  of  C e m e n t  by 
t h e  Co n du ct i o n  Met r . oc  -  10 TT

T h i s  p r o c e d u r e ,  b a s e d  on t h e  m e a s u r e m e n t  o f  t he  h e a t  e v o l v e d  bv c e m e n t  p a s t e  
h y d r a t i n g  in p r a c t i c a l l y  i s o t h e r m a l  c o n d i t i o n s ,  c o m p l e m e n t s  t h e  h ea t  o f  so l ut i on  
m e t h o d  u s u a l l y  f o r  a g e s  o f  t h r e e  days  o r  m o r e .  I t  i s  a p p l i c a b l e  to a l l  t y p e s  of  c e m e n t  
and m a k e s  p o s s i b l e  t he  d e t e r m i n a t i o n  o f  t h e  r a t e  of  h e a t  e v o l ut i on  a t  a n y  t i m e .

U s e  o f  C o n c r e t e  in A g g r e s s i v e  E n v i r o n m e n t s  -  I Q?3

F o l l o w i n g  a s e r i e s  of  l a b o r a t o r y  t e s t s  w h i c h  s h o we d  t h a t  n o ne  o f  t he  m o r e  o r  l e s s  
a c c e l e r a t e d  t e s t  m e t h o d s  a v a i l a b l e  ga v e  a s a t i s f a c t o r y  a p p r e c i a t i o n  of  t h e  r e s i s t a n c e  
t o  a t t a c k ,  t l us  r e c o m m e n d a t i o n  b a s e d  on e x t e n s i v e  e x p e r i e n c e  a c q u i r e d  t h r o u g h  t h e  
o b s e r v a t i o n  o f  t he  b e h a v i o u r  of  c o n c r e t e  s t r u c t u r e s  bui l t  o v e r  t he  p a s t  d e c a d e s  in  
a g r r e s s i v e  e n v i r o n e m e n t s ,  w a s  d r a w n  up.

C e m e n t  S t a n d a r d s  of t h e  W o r l d  - P o r t l a n d  C e m e n t  and i t s  D e r i v a t i v e s  -  1Q68

C e m e n t  s t a n d a r d s  in t h e  4 4  c o u n t r i e s  w h i c h  h a v e  p u b l i s h e d  n a t i on a l  s p e c i f i c a t i o n s .  
P o r t l a n d  c e m e n t  a s  w el l  a s  t he  v a r i o u s  t y p e s  of  b l a s t  f u r n a c e  and p o z z o i a n i e  c e m e n t s  
i n  wh i ch  P o r t l a n d  c e m e n t  c l i n k e r  i s  t he  p r i n c i p a l  h v d r a u l i c  c o n s t i t u e n t  a r e  i n c l u d e d ,
and thus  p r a c t i c a l l y  a i l  c e m e n t s  e m p l o y e d  in the  n o r m a l  r a n g e  of  c o n s t r u c t i o n  w o r k .(»«w «dttioo 1980)
R e p o r t * - I n t e r n a t i o n a l  C o l l o q u i u m  on C o n c r e t e  P o a d s  -  B e s a n c o n ,  S e p t e m b e r  1 9 7 8

T h i s  p u b l i c a t i o n  c o n t a i n s  t h e  t e x t s  of t h e  e i ght  r e p o r t s  p r e s e n t e d  by t h e  p r i n c i p a l  
s p e a k e r s  at  t h e  C o l l o q u i u m .  New c e v c l o p r n e n i s  in  c o n c r e t e  t e c h n o l o g y  and in t h e  
d e s i g n  o f  and m a c h i n e r y  f o r  c o n c r e t e  p a v e m e n t  c o n s t r u c t i o n  a r e  c o v e r e d  bv thi s  
2 0 3  p a g e  b r o c h u r e  ir. A4 f o r m a t .  . T e x t s  in E n g l i s h ,  F r e n c h  o r  G e r m a n  with s u m m a 
r i e s  in a l l  t h r e e  l a n g u a g e s ) .  T h e  p r o c e e d i n g s  wi l l  be  a v a i l a b l e  m  t h e  f i r s t  h a l f  of  1 9 7 9 .

Li ght wei r . h t  A r r r e p a t c  C o n c r e t e  - T - e h n o l o p y  and W o r l d  A p p l i c a t i o n s  - 1974

A bound v o l u m e  of  314 p ^ c e s  (in 22 x 30  f c rn i . . t )  of  w h i c h  2 5 0  a r e  i l l u s t r a t e d .  T h i s  
p u b l i c a t i o n  s h o w s  the d i v e r s i t y  of  s t r u c t u r e s  in l i g h t w e i g h t  a g g r e g a t e  c o n c r e t e  
t h ro ug h o u t  E u r o p e  and t he  w o r l o ,  with n u m e r o u s  i l l u s t r a t i o n s  and a n u m b e r  of 
a r t i c l e s  on t he  rr.anui u r tu r c .ic.d t e c h n o l o g y  of  l i gh t we i g h t  a r g r tp(ut c c o n c r e t e  w r i t t e n  
by l ea d i n g  r, -peri s  in t h i s  f i e ld.
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