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STRUCTURE OF DEMAND FOR INDIA'S EXFORTS OF SELECTED
ENGINEERING GOODS: 196%1-1971%

The demand structure of India's fast growing exports of engineering goods
in the recent years has been a little researched subject. The importance of
such an analysis as an input for the policy makers in the formulatian of an
export strategy for tnase products can hardly be exaggerated.sd To a considerahi
extent, the lack of research studies on the structure of export demand for these
products is dus to the problems of availability of comparable statistical data
for a sufficiently long period of time. The general term "engineering goods"
comprises of a very large number of hetrogenous goods. The problems are com=-
pounded by the fact that it is not sasy to identify many relatively standar-
dized engineering goods for which data on the guantity exported is available
gither in the priginal source for the national oxports, namely, the Monthl
Statistics of India's Foreiqn Trade or in the sources for international ‘data on
egxports such as thc publications of the United Natiocns. Furthermore, the avai-
lable statistics do not capture the differences in quality of the product
exported over timg. An individual ressarcher analysing the structure of demand
for the exports of the selected englneerlng industriecs has to work within these
constraints.

In.a recent paper, Sharma and Wadhva made an attempt to estimate the elas-
ticities of demand for ten selected enginecring goods exported by India during
the period -1960-61 to 1970 71.2 The data for this exercise uas providad to the
authors on their rcgquest by the Office of the Engineering Expaort Promotion
Council (set up by the Govt. of India to assist exporters of engineering goods
to promote their exports). The number of commodities covered in this exercise
are cbviously limited as theoy do not covor on an average .mere than 15% of the
total annual exports of engineering goods from India. The purpose af this
Paper is to extend the study of estimation of the demand structure of India’s
exports of engineering goods to as many commodities .as possible using the
statistical information comgled by this Council since 1ts establishment in 1959,

The Engineering Export Promotion Council (hereafter called EEPC) has been
publishing fairly detailed statistics of aggregate exports by all its membersin
its Home Bulletin atleast since 1961. These statistics cover the cxports of
"engineering goods falling under the purview of the EEPC and relate both to
their composition and..direction.

. The first phase of this study (the present rcport) covering the pericd
1961 to 1971 is concernod with the analysis of some of the aspects of the
structure of demand for selected enginecering goods oxported:by India to the
world as a whole. In the second phasc of this project the analysis will be
extended to cover the structure of demand of cxports of our selected

’*Thls is the Draft Report on Phase 1 of the uork on the Ressarch Pro ject
“"Estimation of Elasticities of Demand for India's Exports of Slected Engineer-

ing Goods" sponsored by the Indian Institute.of Management, Ahmodabad. The
assiatance provided by Messrs Akhilesh Kumar, R.BeTiwari and P.K.Soman Nair in
the collection and prDCGSSlng of statlstlcal data is gratefully acknouledged.

1See far BXamplo, Mark Frankenna, 'Exports of Engineering Goods from India',
PheD. Thesis, Massachusetts Imstitute of Technology, 1571.

ZU.P.Sharmarand C.D. Wadhva, "Some .Empirical Evidence on India's Exparts of
Engineering Goods', Paper presented at the Indian Econometric' Conference held
at Ahmedabad in January 13973.



8ngineoring goods in selected markcts ‘(countries).

The data provided by the EEPC can be regarded as fairly rapresentative
of total exports of the relevant commodity from India for a particular year
since most exporters of the relevant commodity are members of this Council
as it helps the exporters in receiving the benefits of the prevalllng export
assistance and promotion schemes of the Government of India.

Even so, there are eertain problems in using the data provided. by the
EEPC €o6r an econaometric study of the structure of demand of India's exports
of engineering goods since 1961. For one thing, the EEPC has been publi-
shing annual statistics of exports of commodities covered by it on .the
calendar, yeer basis upto the year 1965 and on the basis of the fimancial
year (Aprll to March) since the ysar 1964-65. In splicing these two series
to span the period 1961 to 1971 we have assumed that not much distortion
will be created in the results of the study by treating the finmancial year
as reflecting the export performance on the basis of the calendar year
(For which 9 months are common in both) since it involves only once-for-all
change in the statistical procedure for defining the "year" and the same
procedure is carried throughout the rest of the period under consideration.
Thus, we havc taken data for calendar years 1961, 1962, 1963 and 1564 and
beginning with the year 1965, started assuming that the data for the
financial yesar 1964-=65 is comparable with the, calendar year 1964 and so an
until the last ysar 1971 for which data of the.financial year 1971=72 is
taken. In this way, we have gathered the series of value of quantity of
exports of the selected engineering goods for the period 1961 to 1971.
Since this periocd involved the devaluation of the rupee in the middle
of 1966, wo have taken proper care to estimate the entire serics of value
of exports in terms of U.S. dollars. Thus, the series on the value of
exports of selected engineering goods used by us for the analysis presented
in this Paper is in terms of U.S. dollars.

"The EEPC has published the data on exports of a wide variaty of
groupings of cnginesring goods during the period under consideration;
however, data is not available for all the items during each of the years.
This is sa because every year (especially after the devaluation of the
rupce in 1966), quite a fouw new commadities. have been entering the expart
trade while some othors have virtually disappeared. The share of most
of the continuing items of exports in total exports of enginecring gaods
has been changing from year-to-ycar. This pheonomenon reflects the dynamic
nature of international trade in.commodities. However, it creates.problems
for us in terms of selection of engineering goods for time-series &nalysis
of the structure of their demand in the world market(s). We have confined
our slection of engineering products to those cn-going products for which
continuous data on quantity and valuc of exports is available in the
publications of the EEPC during the period 1961 ta 1971. Thus, at this
stage, ws have not considercd those products which entered or dropped out
during this period. This has been done to provide maximum possible
degrees of frcedom for empirical analysis of the structure of demand for
exports of selccted engineering procducts.



A further difficulty arises duc to the fact that the exports of an
engineering good as recorded by the .EEPC when summed up over various destina-
tions do not neccssarily give comparable aggregate quantum of exports for
the aggregate value of e xports. This dis¢ropsncy arises because value figures
for exports of the relevant commaodity are recorded.for all destipations
where such values are positive numbers but quantity figures arc not regcorded
for all destinations even 'when value figure for the destination in question
is recorded in the bady of the table. Thus, in the cdveradge of the value
of exports of commodities, we havc restricted ourselves to the summation
of exports to such destinaticns for which both quantity data and value data
arc simultanccusly available.  This has naturally reduced the coverage of
the valuc aof total exports of engineering goods covered by us. Thus thc
coverage of exports by value in terms of our saolected products has been
in the rangc of 40 to 60 per cent of our total annual exports of such goods
. from the country during the period under consideration.

Considering all these factors, we have selected the following 48
engineering goocds for our analysis:

1.  Aluminium utensils 25. Rivets and washers

2. Aluminium capsules 26, Stainless steel utensils -

3. Aluminium foils 27, M.S5. Pipes and tubes

4. Aluminium shects, circles and  28. Steel tanks - pressed.
strips : ‘ 29, Steel trunks

5. Brass utensils 30, Tin plate containers

6. Brass sheets, circles and 31. Transmission line towers
strips : 32. Wire nails, needle and pins

7. Copper utensils 33. Wire nettings -

8. Copper shests, circles etc. 34. Elcctrodes |

9, E«PoNeSe lWare ' 35. Water fittings

10. Bolts and Nuts.. 36. Cameras (and parts)

11+. C. EJ Manhole covers 37. Flash lights (and parts)

12 Cul. Pans . 38. Umbrella - complete

13.C.I. Pipes and fittings 39. Dissel engines :

14. C.I. Valves 40, Borehole turbine pumps

15. Crown Corks : : 41. Centrifimal pumps ’

16. G.I. Buckcts A 42, Airconditicners (and parts)

17. Geol. Drums and Barrals . 43, Typeuriters (and parts)

18+ Hurricane Lantern 44, Dry batteries

19 Iron Anchors ’ 45. Blectric fanms

20. Iron cylinders 46« Electric lamps' and bulbs

21. Iron nails . 47. Radios (and parts)

22. Pulleys 48, Bicycle - camplete

23, Railuay track material
24, Razor blades

An integral part cof our analysis of the structure of demand for
India'a exports of these selected products has been theestimation of-
elasticities of decmand for these products during the period 1961 to. 1971«
Here-again, we faced severe data problems for the estimation.of the demand
function in-a rigorous fashion. Some.of these probléms and the solutions
we devised to get over these problems are mentionad below:.
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For reasons of availability of statistical data, we have confined our
analysis of tho. e’astlcltles of demand for selgtted sxports of engineering goods
‘from India to the conoepts of. the. income elasticity of demand and the-price
alast1c1ty of demand. In estimatipg the- demand Functlon, we have cons$idered
oply. the 1ncoma and the price factnrns as the, independent variablesy

Slnce no estimates of offer prlcea and international market prices are
available for tho products selacted by us, we have computed the absolute
average 'Unit Yalue' realized over a year using the data on Value and qUantity
.bf .exports of the partlcular product provided in the . publications of the EEPC.
e have used this 'Ynit Value' as an indicator of the “price" of the “commodity"
in question in our Qnaly51s 6F the structure of demand for our axports of
selected snglncerlgg goads,

Last but not the.least, we havc usod the -United Nations Index numbers of
World Gross Domestic Product (G.D.P.) as the indicator of ‘the level of uorld
income for analysing the structure of global damand for exports of selactsd
enginesring goods from India. The cut-off period of .this study at 1971 has
boen dictated by the non-availability at _present of the index number ‘of World
GaD.P. beyond thc year 1971.

Having explained some of the design prcblems . of. our approach to this study
we can dirfectly go to the Sallent features of the analysis of the patteen of
growth and structure of demand ‘of selected engingering products exparted from
India for the period under consideration (1961 to 1971).

Trend Rate of ‘Groith of. Uélue of Exports of Selected Products

- Far-apalysing ‘the trend rate of growth of value of exports of gelected
prcducts during the pericod 1961 71, we have fitted an eXponentlal Funct;on of
the form

bt
U = o csebe
xt a_le ' ; (1)
where Uxt = Value of qpr;ts af a particular item at timé(year).:t;
= 1 [
Thus, loge Uxt \Tpge a + bt

where b indicates-the expohential trend rate of grouth per unit of value
of exgorts. The pesults of this exercisec are presented in Table 1 in the
Appendix. The last cc lunn of this Tablc provides the per cent per anrum trend
rate of growth.

A look.at Tablc . .l-shows that a trend rate of growth is ciscernibls for
most of the sclected products. Using a two~tail test for the coofficients of
the b parameter, ws.see that the trend rate of grouth is si gnlflcant at .10
per cent level of significance for 37 products. Most of the products haue
shown a tremendously high (positive) trend rate of growth during this period
ranging from the highest level of 793.9 per cent in the case of Iron anchors
(product No.19) ‘to the lowest level of. (whlch is still as high az) 12.9 -
per cent in the case of Railway Track Material’ (préduct No.23).” It .must be
menticned here that such high trend rates of growth for mast proaucts haue
been. possible curing :the period 1961=71 cue to the fact that we startcd .out
from a very low base level of exports of most of these products in the year
1961. It is notewogthy that Electric Lamps and Bulbs (product No.46) achieved
a significant negative trend rate of growth of =17.0 per cent per annum during
this periccd. This perhaps reflects our product becoming highly uncompetitive
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(price~wise).in the international nmarkets.

It would be of intecrest tc find out whether the high positive trend
rates of growth in the value of exports of most of the sclected engineeriny
products noticed in Table 1 are due to a trend rate of growth in the
quantum of their exports or simply due to a rising trend of unit value
(price per unit) realized or a combinatien of both Facters. fur this
purpose, we analyse the trend rate of growth of quantum and price (unit
value) for our selected praducts for the period under consideraztion.

Jrend Rate of crowth of &Quantum of Exports of Sslected Products

Ue have filted a function of the following form to compute the
exponentizl vrend rate of growth of quantum of exports of sglected
products:

loga th.=: loge A + Bt verves (27
where th = GQuantum of Exports of a particular product in year t
B = Trend rate of growth of quantum of exports per unit

per year for the product under consideration

t = time (year)

The results of this exercise are catalogued in Table 2 in the
Appendix.. The last column of this table gives the trend rate of grouwth
of Quantum of exparts for the various products in terms of per cent
per annumlm ratc of growtn,

By looking at the results presented in Table 2 we find that the
trend rate of growth of quantum of exports is indeed significapt for
37 out of 48 engineering products. covered by us. In judging the signi-
figance of the coefficients of parameter Q.(reflecting the rend rate of
growth per unit per annum), we have again used the two-tail test and a
cut off at a 10 per-cent levsl of significance.

Out of these 37 cases wherc tha B coefficient is sigpificant as
mentioned above, 35 cases relate to the positive rates of growth varying
from 132.1 per cent per annum in the case of Aluminium Utensils
(product number 1) to 9.6 per cent per annum in the case of Electrodes
(product number 34).' Thus, we notice that exports of most of the
engineering guods sclected by us did experisnce a trend rate of growth
in real terms (quantum). These engineering gao0ds have indee=d been a
very dynamic and fast growing sector of our export trade during the
period under consideration. Houwevsr, it needs to be stated here again
that these high trend rates of growth have been achieved during this
pericd for most of these products dus to starting with a .quite low base
level of exports in 1961.

. The remaining 2 cases where the B coefficient is significant relate
to the products experiencing negative trend rate of growth during the
period under consider:ticn. These products are: Typeuwriters («23.1

per cent per annum) and Electric Lamps and Bulbhs (-20.1 per cent



per annun)e. Pethaps) those nsgative rated .BF growth in the guahtul of
exporte of these tuo products reflect our uncompetitivs pasition in the
world markets or s deliberate shift in the composition of exports af our
angineering products auay from consumer-oriented products using relatlve‘;
low level of tecghnaloagy.

Trend Rete of Lrowth in the P P e_ (Unit Value) of Exports of Selscted
Products

We have fitted the fullowing algebraic function for estimating the
(expanential) trend rate of growth of price (unit valua) of exports of our
list of ,engineering praducts for tne period under consideration:

log th '= loge Al + Bt - ;"f" (3}
wvhere th = Price (unit value reallzed) of BXDUrtq ‘of a particular
product in year b’

Bf = Trend rate of growth of priqe (unit value) of the
©  particular product exported

t = time (year)

We present the results of this exercise in Table 3'iq the Appencix.
The trend rate of grouwth of price (unit valus realized) in terms of
per cent per annum rate is listed in the lsst column of this Tabla.

We can see from Table 3 that the trend rete of growth of undl
value is significant far only 15 products ocut of which the rates are
positive for 9 products and negative far tnhe remaining 6 productse.
Far the procucts for which the trend rate of. growth of unit value is
pasitive and significant, the range is from 31.7 per cent per annum
for M.S. Pipes and Tubes (product number 27) to 3 8 per cent p&r annum
for diesel engines (product number 39). Ffor those products for which such
a2 rate of grouwth is negative range from -82.7 per cent per annum in the
case of Wirs Nettings tz -3.0 per cent per annum in the case of iron
apchors. TYhe high rate ef growth of aQuantum of expaorts for such items
25 noticed in Table 2 may be due to tne lower and lowsr prices. of these
products as reflected in the negative trend rate cf" growth in unit value
rEallZEd. : Y

ELASTICITIES OF DEANC FUR EXPOHTB DF SELECTED ENELNLEHING PRDDOLCTS -

in corder .to compute the income and price elasticities of ABmand
For gxports of selected engineering gocds, &as mentionad earlier, uws
tried to estimate the demand functisn fcr each of the szlzcted products
in the follouwing functiormal farms



N = f(v,, ?X)
where QO =‘Guantity dermznded af the product in the global marketi;
Y, - = Index number of Uorld Incoms (6.0.F.) with 1963 as the base
yeer; and
£, = Price (Average Unit VYalue) of the product realized by us

in tho global mazket.

We tried both the linear version and the log linear (double log)
version af tne multiple rasrescion model. The log linear form gave better
resylts far most of the selzcted products during the perioc 1961-71.

This, we accapted tha log lineur demand funciicr of the form:

O = a'l t i ! ¢oes o
logy Qx log a' + b! iog Yu + c' log Px (¢}

ﬁu is well knswn, in this form (equation 4), the paramsters b'.
and ¢' themselves serve as the osstimates of income elasticity of demand
and price eclasticity of denand for the product ipn gquestion.

The resulte of this exercise for our 48 products are presented in
Table 4 in the Appendix. Even though we have considered only twe indepen-
dent variables, mamely Y and P_ (in absolute form), the demand function

Bstimated by us has given Falrl§ satisfactory fit (in terms of a
reasonable high Ualue af R ) for a nuwben of ComdeltleS as -can be-seen
from Table 4.

Income Elasticity of Demand

By locking at the results fresented in Table ¢, we find that the
incore slasticity of comand {as given by the E} csefficients) is statis-
tically signifiecant at 10 per cent lasvsl of confidence fos 37 products.
The incomé elasticity of demand is peositive and grzater than unity for
36 out of these 37 aroducts. 1In.fact, the demand for most of these
products is very highly elastic with respect to the level of uwnrld
incone. Thus the income elasticity of dewand is higher than 2.0 faor
as many ac 22 out of 35 products for which it is statistically significant
as mantiored sbove. Among thesz 36 products, the highest magnitude of in-
come elasticity of aemanc is found for Cast Iron (C.R.) Valvee as being
17.011 and thes lewest for Iron Cylinders bing 1.7176. Thus, we conclude
thet the demand for most of the snginsering goods covercd by us ip this
study have beer highly income elastic cduring the period uncer consi-
deration. - This confirms the gwnopal belief drawn from the BXper;anBB
of the developed countries that the cemand for sngineering goods in
general is highly income slastic. it is gratifying to note that the
income-alasticity of demano as computed by us hes bz2enm much higher
than unity for many of the praducts urder conside-ation.



One of ths curious results of this exerciss tabulated in Table 4
is that the ingome elasticity of demand For our exports of electric lamps
and bulbs is.pegative (~3.730) and is statistically signifigant at 5 per
cent level, This could bs due to the fact that thas electric‘lampé'and
. bulbs exported by us ere regarded by thc foraign buyers as an Yipferiar®
product. This reasoning could further explain the significant declining
trend in the gquantum of exports of this graup as ssen by us in Table 2.
Thus as the world incomes rise, the consumers shift away from our
slectric bulbs and lamps either into superior types of electric bulbs
and lamps exporied by our competitors in the world markets or they switch
to other forms of lighting egquipment such as fluoreésnt tybes,

Price Elesticity of Damand

The computed price elasticities of demand for the 48 praducts covered
by this study for the period 1961 to 4971 can be seen from the estimatas
of coefficients of L' in Table 4. -

As may be seen from Table 4, the price elasticity of demand is
found to be significant (et 10 per cent level) for only 20 out of 48
products. Out of these 20 products, the price elasticity ef demand is
negative (as expscted a_priori in terms of the law of demand) for 18 pro-
ducts. For most of those 18 products (to be exact, for 15 products),
demand is price elastic (elasticity being greater than unity)e The
highest magnitude of price elasticity of demand has been computed. for
umbrellas at ~5.318. Among the products for which the demand has been
found to be price inelastic (in terms of the computed price slasticity.
of demand being less than unity) are: Bolts and Nuts (-0.229); Wire nails,
needies and pins (-0,713) and bire Nettings (-0.849). A1l these three
results are statistically significant., Thus if the pature of these three
product groups is'any guide, demand is likely to be price-inelastic cnly
for such praducts which ara very cheap (price-uise) and require least
. sophisticated tschnology.

Finally, a look at the computed price-slasticities of demand which
are statistically significant as classified in Table 4 shows that we have
obtained a wrong sign of this elasticity (compared to a pricri expecta- ‘
tions) for two of our products, namely, Aluminium Utensils (the elasticity
being 8.741) and Iron cylinders (the elasticity being 0.983). It is -
difficult-ta axplain-this behaviour of computed price elasticity aof .
demand without further' examination of the nature of the demsznd function
for these products. :

Copclusion

:The analysis of the structure of demand for exports of 48 selected
engineering goods from India during the period 1961-71 confirms' tha-
hypothesis that most of the engineering products hald a great potential
for grcwth in the coming years if the trends abserved in the past
continue to operate in the near future. Even the partial amelysis of
the income elasticity and price elasticity of demancd validate the
hypothssis that th2 world income levsl and the price of the products
in question Jjointly influencs the exgorts of most of the sngineering
products covered in this sticy. FPerhaps this conclusicn ean be extended
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toe the gencral category of exports of India's engineering guods. It is
also evident from the results of this paper that the world income levsl
is a far more important variable influencing the growth of exports of
most of our vngincering products.than the price variable, though the
price variable is quite significant for some of these productss. If the
results of our exercise havz any validity, it woulcd be worthuhile

- investigating the advisability of concentrating our efforts of export
promotion of enginsering goods to those products which are identified
as highly income elastic and av the same time highly price elastic.

Before clusing, it woulc be worthwhile mentioning the limitations
of the above excrcise before drawing policy conclusions from our findings.
fpart from the constraints imposed by the availability of statistical
data which are responsible for the design of. the research effort mace
in this study,the methodology adopted in terms of the estimation of
partial elasticities of demand with respect to income and price variables
using single equation linear regression model has well known limitations
in presenting unbiased estimates of such elasticities. We would
reguirc a very cumplicated anc extensive simultaneous equation model
for explaining the structure of demand and supply of exports of our
engincering goods to present belter estimates of the relevant elasticities.
This,. houeviry is a very difficult task and the state of art has not
progressed to such an extent that it would be possible to formulate a
comprehensive simultaneous equation model acceptable to most econo-
metricians. Under the circumstances, it woulc be necessary in the
interests of better decisiomn making to continuously update the sstimates
of elasticities using the methodology adopted in this study by improving
the existing model and supplementing it with the judgement of marketing
experts based aon other relevant infcrmation not comsidsred in. our
model.



TABLE 1

Trend Rate of Growth of Value (in US $) of Exports of Selepted
Engineering Goods_1961 to 197172

1098 Uut = logG a + bt
Eonstant . Loefficient Trend rate
Items term - ' af time - 3 of growth
poge a b t-statistics R (percent
e = — . RS S s m
1 A \ 2 3 4 -4 5 5
1  Aluminium utensils 4.515 {0,304% 24561 0.4216 3C4
~2- Aluminium capsules 0.809 D0.336% 2,318 043738 33.6
"3 Aluminium foils . =0.658 0.787% 5.621 0.7783 ~ 78.7
4  Aluminium sheats, circles e
and strips 1.683 Q,500#* 3.507 0.5774 50.0
5 Brass utensils 2,707 C.200* 4.550 0697 " 40.0
6 Brass sheets, circda- S
. and strips 4,508 0.246% 3.890 0.6271 24.6
7  Copper Ltensils 1.784 C.198* 2.882 0e4799 19.8
8 Copper shestsg, circles » o -
ete. : S 44552 ~2,031% ~U.288 9:1265 - =203.1
g EsPoeN.Se lare 2.075 w0440 % He472 0.B231 ~44,0
10 Bolts and futs 3.614 0.330% 9,470  0.9088 33.0
11 C.1. Manhole covers '4.898 D.208% x . 544597 0.7705 20.8
12 C.1. Pans ’ 1.082 65.095 " D.3%4 1,5998 609.5
13 C.I. Pipes & fittings 5.220 0.266% 5.070 0.7407  26.6
14 C.I. Valves - o -2.705 Q0.871% E.1386 0.8803 8741
15 Crouwn corks - 44772 B.287 1.183 0. 1348 82847
16 G.I. Bucksets 4,255 (C.091 1.4598 0.1936 9.1
17 G.I, Drums & Barrels 1.580 0.,265% 24839 - 0.4174 26.5
18 Hurricane lantsrn 0.389 0.308% 2.620 0.4326 30,8
19 Iren anchars 1.328 7.839% Z.394 0.3880 793,58
20 Ircn Cylinders 348668 &.181 1.334 0.1651 618.1
21 Iron neils 2.824 T7.117 1.658 D.2340  T711.7
22 Pulleys 0.347 0.251* 2.587 0. 4264 25,1
23 Rly.Tragk flaterial 5.715 (,129%% 2.077 043239 12,9
24 Rszor Blades "4.559 8,783 0. 944 9,0106 B8768.3
25 Rivets and Washers 5993 (,551% 4,852 0.,7234 55.1
26 Stainless Steel Utensifds 4.133 Q,z70% 2.323 " 043745 27.8
27 M.S5. Pipes & Tubes 5.326 0.455% 5.831 G.7907 49,5
28 &tesl Tanks Pressed 3,931 9.080 0.927 B.7176 208,0
29 Steal Trunks 3831 D, 304%% 2,170 0.3435 30.4
33 Tin Plate Conteinsrs 24415 0.437% 2.509 Da4116 43.7
31 Transline Towers 4.652 0.380+* 4.501 80,6999 38.0
32 Wire Nails, nsedle and
Pins " m0e.662 L, 659% 7.237 048533 63.9
33 uire nettings 1205 0.4598+* 44026 0,6430 43,8
34 Electrodes 14229 0.,529%* 44357 0.8764 52.9
35 lUster fittings 1.288 G,.605% 7.022 Q.£457 680.5
35 Cameras anc Parts 0.280 04300%* 1.971 0.3016 3C.0
37 Flash lights and parts 2,398 0.253% 24338 C. 3775 25,3
38 Umbrella - camplete 44695 7.893 0,647 0.0445 738.S
39 QDiesel Emgines G244 DBol174% 4.008 0. 6408 17.4
43 Barehole Turbine Pumps 2.152 0.360* 2.363 Ge 3828 36.0
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o 2 S A 5B
41 Centrifuygal ©uHmps 2.615 0,395% 5.647 047795 39.5
4?2 Airconditioners & parts 0.665 -0,290% ~2.432 0.3965 29,0
43 Typeuriters and parts 4.036 ~0.164 ~1.554 0.2116 -16.4
44 Dry Batterics : 44251 0.196 1.028 0.1050 19.6
45 Electric fans. - T 7.134 6£.889% 3.137 0.5224 68849
46 Electric lamps and bulbs 4,180 ~0,170%* -2.059 03203 =17.0
47 Radios & Parts T 0.845 0.375% 3.503 0.5765 37.5

48 Bicycle - complete

BT A ————e & A e = AMPEAi A —a. | & L AT o

44342 0.3;1* 747726 0.857 31l.1

*#Significant at Dw level
**Significant- at 10% level



TABLE 2

Trbnd Rate of Growth of GQuantum of Exports af Selected
Enqlneerﬁngrﬁoodsn-4°61 to 1971~72 o

lgge U ;‘lage At B

SO O—

‘ Constant- =  Coefficient o Trend rate
Item o C term . .__ - of time "AZ;JQ of growth
T . LOge A - B t~statistics . (Per cent
o . . __per annum)
1 2 3 . 4 5. 5

1 Aluminium utensils 44361 0.,287% 24566 0.4224 28,7
2 Aluminium capsules -0.951% 8,401% 2.665 044410 4041
3  Aluyminium foils -1.083% 0,833* 5. 949 Ca7973 5343
4 Aluminium sheets,

circles & strips 0.8393 Oe 620 3. 497 0.5760 62.0
5 fBrass utensils 2.220 O.344% 3. 948 G.6339 34.4
6 Udrass shests, circles & ' ' ~

strips 4,834 0,197%* 2.896 0.4846 19.7
7 Copper utensils 1.317 Oe161% 24399 0.3501 1641
8 Copper sheats, ’

circles stec. 5.221 =0.140 1.808 0.2664 ~14.0
9 E.P.N.S5. UWare 1,958 0.375% 54945 0.7970 37.5
10 Sclts and Nuts 44327 0.338% 7.852 0.,8738 33.8
11 C.I. Manhols covers 2,967 ~0.082 0.189 0.0039 -5.3
12 €.1. Pans 3.215 ~0,023 0.182 4,a037 -2.3
13 C.1. Pipes & fittings 1. 374 b, 182% 5.086 Ce7418 18,2
14 Cele Vallves -0.488 Q.721% 5,073 0.7405 T2.1
15 Crouwn Corks 5,314 0123 1.588 0a2213 1243,
16 G.1. Buckets 5.892 0.092 1.3871 0.1749 9,2
17 G.1, Drums & Barrels 1.851 0. 327* 3. 346 0.5544 32.7
18 Hurricane Lantern 16417 0.291% 2.516 80,4129 29.1
19 Iron Anchaors 2.740 0.104% 3. 4R4 Ge5714 10.4
20 Ircn Cylinders 4.564 0,053 1,382 0.1585 5.0
21 Iron nails 44034 0. 104%* 2.619 0e433 10.4
22 Pulleys 1.008 D,293% 3.016 8.5027 2%.3
23 Rly. Track material 8.692 0,113* 1.885 0.2831 113
24 Razor blades 6,023 G.098 1.7178 De 1335 9.8
28 Rivets and Washers 0,761 0.681* 3.986 8.63886 681
26 Stainless Stesel Utensils 3.149 D.256% 2,276 0.3652 2946
27 W.S.Pipas & tubes 3;310 0.242 1-796 0.2446 2402
28 Stesl Tanka Prassed -1.638 0.095 0.873 0.0780 9.5
28 Ste=l Trunks 3,209 De2842%% t.867 Q.2731" 26.4 .
30 Tin plate containers 24357 0. 502% 2. 448 0.3996 E0.2
31 Transmission Line Towers -0.595 0.389% 4,317 D.56¥44 38,9
32 Wire neils, nesdle &

Pins ~0.457 De759% 6.809 0.8374 75,9
33 Wire pettings ~34426 1.321% 6.081 0.8042 - 132.1
34 Electrodes 24338 0.558% 44978 0.7288 558
38 Water fittings 2.015 0, 500%* 726G J.8542 50,0



1
36 Cameras and Parts
37 Flash lights and Parts
38 Umbrella -~ cemplete™
39 Diesel Engines
40 Borehols Turbine Pumps
41 Centrifingal Pumps .
47 hirconditioners & Parts
43 Typewriters & Parte: .
44 Dry Batterics = -7
45 Electric Fans
46 Electric Lamps & Bulbs
47 Radios & Parts
48 Bicycle = complete -

-#§ignificant at 5% level
#Significant at 10% level
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11.128

2 "3 4 5 €
-U,102 0. 306%* 2.084 0.3255 - 3046
3.480  0,325% 3.603 - 0.5905" 32,5
© '5.076  '0.185 8.739 0.0572 10.5
- B.616 0.136% 2.866 Ged772 13.6
«44.969 0. 425% 2,752 0.4570 42,5
~1.451 " 0D.441% S«627°  0.7787 44,1
—44887 Go359% 3.417 0.5648 35.9
- 04245 —0.231%* 1.842 0.2739 =23.1
© 5,402 04131 0.578 0.0358 13.1
5.329 0.096% 3.649 0.5967 9.6
6.105 ~0.201* 4,072 0.6482 =20.4
~2.885 0.543% 54249 0.7538 54,3
2.606 ° 0.280 09322 28.0

R A
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TABLE 3

Trend Rate of Growth of Unit Ualua Prlce} of Exports of Englneerlng

Goods: 1961- 1971~ 73

) )
log, P, = log_ A' '+ B't

oy ;}u!\)q

~J

10
11
12
13
14
15
16
17
18
15
20

21

22
23
24
25
26

27
28
29
30
31
32
33
34
35

xt
_ Constant |  Coefficient-of e Trend rate
Items term \ time . : R2 - ‘of growth
Log, A' ‘\B‘f . Y=statistics = (Per cent
o : __ : ' per_annym)
‘Aluminium utensils 0.190. 0.915 . 14552 0.2112, 1.5
Aluminium capsules 1.791 -0.Q69 . 14522 0.204 | -6.9
CAluminium foils 0.424 -0,0¢6* 2.447 043995 =446
Aluminium sheets, | :
circles & strips 0.783 -0.121 14522 0.2046 =12.1
Brass utensils 0.485  D.055% 74225 0.8529 5.6
Brass sheets, circles & i :
strips -0,327 0.048% 4,424 0.6850 4.8
Copper utensils 0.466 0,037 1.771 0.2585 3.7
Copper sheets, "’ _
circles etc. ~-0.8672 0. 120% 4.138 0.6555 2.0
Eop.NoSa ware 1-120 0.065* 4- 982 007339 605
Bolts & Nuts =1.306 -0,010 0.271 0.0081 ~-1.0
€C«.I. Manhole covers 1.920 0.262 14009 0.1018 26.2
C.I. Pans ~2,177 0.087 1.239 0.1456 Be7
C.I. Pipes & Fittings 3846 0.089 1.620 0.2257 B.9
CeIl. Valvas =24244 0.152* 1972 C. 3018 15.2
Crown Corks -0.718 -0,019 1.481 0«1955 -1.9
Go1. BUCthS -1.546 -0.015 « 545 000319 -~1e5
Gel. Drums & Barrels -0.289 =0,065 «813 0.2676 =6e5
Hurricane Lantern -1.032 0.016 <426 0.0198 1.6
Iron Anchars ~1.401 -0.030% 2, 440 0.3982  -3.0
Iron Cylinders -0.698 0,011 04645 0,0442 1.1
Iron nails ~-1.199  -0.036* 3.573 0.5865  =3.6
Pullcys "‘00656 -0.044 1.\460 0.1914 -4.4
Rly. Track Material 5.022 0.016 0.840 0.0727 146
Razor Blsdes =1.465 =0,013 0. 386 '0.0163 -1.3
Rivets and Washers ~0,693 =-0.134 1.636 042232 -13.4
Stainlcss Steel & :
Utensils 0.984 -0,026 1.376 0.1775 ~2.6
M.8. Pipes & Tubes 0.046 0o 311%% 2,255 0.3610 31.1
Steel Tanks Pressed 5.458 0.041 1.039 0.1072 4,1
Steel Trunks 0.625 0,039+% 2.486 0.4071 3.9
Tin Plate Containers 0.042 -0.063 0.733 0.0563 =543
Transmissionline Touwers 4,707 0.610 0.808 0.0677 61.0
Wire nails, needle & Pins =0.157 -0.,063 0.733 0.0563 —Be3
Wire nettings 4,634  =0,827% 3.984 0.6382 =82,7
Electrodes -1.123 -0.028 1113 0.1210 =248
Water fittings =0.720 0.105% 2.801 0. 4657 1045



1o

36
37

39
40
41
)
43
44
45
46
47

Camecras & Parts
Flash lights & Parts
Umnbrella = completc
Diesal Enginc -

‘Barsholc Turbine Pumps 7

Centrifugal Pumps

firconditioners & Parts

Typouriters & Parts
Dry Batteries
Electric Fans .- .
Electriec Lamps & Bulbs-
Radios & Parts

Bicycle - complate

0,386

-"10069'
-~-0.383

5. 627

7121

4,067

5.552 .

3.786
-1»148
2.804
~1.944
3.835
24 445

“0.007
~0.075 .-

~0.,026
0.038*"

- =0,065

*DmD46-

~0,070

0.067

0,063
“mD,028%

0.030
~0,147*
" 0.044

0.115
1594
1.134
2,307
1.160
1,101
1. 156
14343
1,307

3.892

0.755
34570

0.993

0.0015
0.2202
01250
0.3716
0.1300

0.1186.

01293
0.1668

0.1596"
046272
0.,0225 -

0.5861
0.09388

U |
e 8 o @

1
.

1

-t i
AP QNN LN D
* & & o o
PNOODODLUIN OO NN

* Significant at 5% level
*x5ignificant at 10% level
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TRBLE 4

Income and Prlce Elastlcltlas of Selected En01neeggﬂg Exports
- 1961 to 1971 72

log Qx = log a' + b" 109 Y + ¢! log P

Constant Income elast1c1t¥

. .Pr;
.;Fgm lo thT b! |:tfstatlst1cs c"“f—statlatlcs i
. g.-a’ s ! :
Aluminium utensils  =10.464 2.925%* ~ 1,828 B.471% 3,248 0.7567
Aluminium capsules  -27.966 6.337% - 1.996 =~0.867  0.767 0.4846
Aluminium foils ~-67.978 14,900% - 4,368 ~0.,649 0.258 0.8072
Alumln;um‘shacts, s ' N
circles & strips. -36. 443 B.516% - 2,813 ~1.352% 2,208 047465
5 Qpass Utonsils ~25.584 6.150 1336 _ 0.208 0.050 0.6375
6 Brass sfeots, N , - Co )

. circles & strips T 222,299 5.042% 2,909 =2.469 1.233 ©  0.5727
7 Copper utensils -12.794 3.153* 2,181 -0,225 .- 0.200i°* 0.4009
8 Copper sheests,

circles ctc. 5.035-0.125 0.052 <=1.117 1.276 0.3954
9 E.PN.S. Uare -22.397 5.014%* 24211 1.578 0.969 0.8087
10 Bolts and Nuts -87.462 7.007%* 15.210 =0,229* 4,341 0.9670
11 C.I.Manhole covers ~14.425 4,319% 7.569 =1.085* 28.054 0.,9905
12 C.I. Pans 7,629 -0.023 0.309 04345 0.547 0.0574
13 CoIl. Pipess & .

Fittings ~14.483 3.675* 4.932 «0,184 0.056 07702
14 C.I. Valves -00,030 17.011#% 7.510 -1,270% 2,053 0.8802
15 Crown Corks =0.812 0,562 0.573 =4.004* 3.752 0.7233
16 G.l. Bucksts =2.270 1.521 1.229 =0,835 1.043 0.2390
17 GoIo Drums & .

Barrels ~25.482 6.077* 2,710  0.041 0.042 0.5528

8 Hurricane Lantern =-23.022 5.522% 2,451 =0,329 0.314 0.4289
15 Iron Anchors -6.005 1.,951% 2,532 0,035 0.041 0.5750
20 Iron Cylinders -0.141 1.176% 14913 0.963* 1.990 0.4554
21 Iron nails =4.635 2.150* 1.716 0.042 0.503 0. 3502
22 Pulleys -21.820 4.990* 2,409 ~0,527 0,476 0,5159
23 Rly. Track Material =0.125 2.102%* 1.699 -0.126 0.100° 042735
24 Razor Blades -1.965 141001 11486 04332  0.373 0.1457
25 Rivets and UWashers  =37.963 0,343% 3.623 =1.664% 3,742 0.8711
26 Stainless Stecl
© Utensils ' -22,026 5.024% 2.506 =1.216 1.295 044775
27 M.S.Pipes & Tubos =214461 7.627* 3.705 =2,391%* 1,670 0.0309
20 Steel Tanks Pressed 0709 1.565 0.915 =3.141* 2,000 0« 4066
29 Steel Trunks =22,649 5,912%+ 1.694 =1,301 04422 043074
30 Tin Plate Containcrs =13.407 3.544%* 14630 =4,090* 5,274 0.0697
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31
32

33
34
35
36
37

36
39
40

41
42

43
44

45
46

Translinc Touwcrs
Wire nails, ncedle
and pins

Wire nettings
Electrodes

Uater fittings
Camoras and Parts
Flash lights and
parts

Umbrella - complete
Dicsel Engincs
Borchole Turbine
Pumps

Centrif Ugal pumps
Airconditioners &
Parts

Typeuriters and
Parts

Dry Batterics
Electric Fans
Electric Lamps &
Bulbs

Radics & Parts
Bicycle - complcte

-19.5873

-60,257
~-50.761
=404 337
~36+654
~24.666

-25,937
6.146
-8.957

-330 539
-32.360

-340076

16.750
-204957
9.332

22.928
~14.552

6.010%

13.232#%
11.375*
9.155%
0.631%
5.404*

6.605%
—U. 6[58
3. 350%

Te192%
7.550%

6.603%

-2.471
B.677*
0403

"3.730*
44206%%
3.040%

44433

7.193
2,773
3.716
4,049
1.5G1

3e 440
0473
3.265

24248
5.406

34063

1.119
2,236
U.793

3.066
1.406
1,501

=2,135%**

=G.713%
=0.345
~1.307%
0.331
=0.297

0.367
-5.310*
-1.176

-J.5393
-0.775

~0.027

~1.421%
=3.737*
-2,562%

0.004
0.364

1575

1.092
34952
2.065
0.526
0.359

04564
5,053
1.319

0561
1.301

0.045

14961
3.628
2.716

0,015
2.349
0.716

0.7620

0.0907
0,9365
0,6880
0.8707
0.3225

0.6242
07763
0.5072

0.4024
C.0403

0.5000

0.5082
0.6342
0.0007

0.6570
0.7039
0,3315

*¥5ignificant at 5% leucl
*#Significant at 10% level



