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I. SUMMARY AND CONCLUSIONS

1-  The main objective of this work is to quantify Stock of Capital in this country. 
The series obtained which cover the period 1970/86, define as KT Total Capital 
(includes housing construction) and as KR Reproductive Capital.

2-  During the 70s the average relation Fixed Gross Investments and Gross 
Domestic Product was over 21%. From 1981 this rate is sharply decreased 
reaching in 1985 the lowest historical record: 12.5 %.

3-  As a consequence of Fixed Gross Investments decrease a stagnating trend 
on the Stock of Capital is observed, specially on Reproductive Capital where 
some items, including "Machinery and Equipment" and "Transportation 
Equipment" are already recording absolute declines.

4-  Consequences are not only quantitative. Analyzing the years of use of the 
Stock of Capital it is observed that 53 % of "Machinery and Equipment for 
Industry and Other Activities" were on service more than 10 years and 31 % 
more than 15 years. These and other complementary data prove that the 
production machinery in this country is composed by sediments of consecutive 
investment flows of highly diverging time and technology; all them coexist and 
account for the present production.

Based on the years of use of stock it can be said that the declining trend and 
the low volumes in gross investments prevent the country from incorporating 
the required technological progress to secure a solid growth.

5- It should be pointed out that under present investment rate the attainment of 
a quick modernization in Reproductive Capital is not feasible since annual 
gross investment flows represent a small fraction of stock. Regarding 
"Machinery and Equipment" stock, Gross Investments reached 3.6% of stock in 
1985. This means that under this level 28 years will be required to achieve its 
complete renewal.

6-  Other point of view to analyze present "Gross Investment" level consists
in identifying Replacement Investment. Thus, in 1985 with a Fixed Gross
Investment reaching 12.5 % of Gross Domestic Product "the removals for 
termination of service life" represent almost 8 % resulting in a 4.7 % Net 
Investment of Gross Domestic Product. If instead of Total Capital, 
Reproductive Capital is specially analyzed the arising Net Investment reaches 
2.3 % of Gross Domestic Product.

7-  Even though low investment rates are punctually noted it is also true that 
there exists a marked under-utilization of capacity as a consequence of 
economic stagnation.

From this point of view present investment rates should be reasonable. But this 
implies a static horizon in accordance with no participation in international trade 
and the impossibility to access to new technology and to cover deficiencies and 
deterioration in infrastructure. This situation would be reverted through the 
identification of a set of projects of high social profitability and of the economic 



agents to carry them out.

8-  The quantitative results herein shown are restricted to the limitations and 
hypothesis analyzed in the Chapter of Methodology.

 
I I. INTRODUCTION

The volume and dynamism of Stock of Capital, its sectorial orientation,
its degree of utilization and technological level are highly significant factors, 
although not enough, to account for economic growth potential in the 
medium-term period. The theory of economic growth and planning models 
confer, as well as to the distribution matters, a substantial role to the 
accumulative process and the election of technologies.

The above reasons wholly justify by their own the need to count permanently 
with statistical series on Stock of Capital as broken down as possible.
But in our country, characterized in the last decade by foreign indebtedness, 
gross domestic product per capital decline, precisely, a strong drop in fixed 
gross investment rate, the need to know the effects of said investments 
decrease on Capital Stock arises.

In Chapter III herein main methodological guidelines are commented on, 
specially the depreciation method chosen and the lifetime attributed to each 
asset. Problems arising from the non-homogeneity of statistical series are also 
discussed in this chapter.

In Chapter IV results are expressed :  stock trends and composition, service 
life, annual investment participation in total stock, percentage of renewal 
investment rate on gross domestic product and the capital/product relation.

Finally, a summary of other previous calculations made in this country and a 
sensitivity analysis on results according to other hypothesis of service life are 
enclosed in the attachment.





III. METHODOLOGY

Some methodological aspects are described here below. The former two do 
not show substantial disagreements, the situation grow complex when 
depreciation criteria and service life for each investment assets are determined.

a) Concepts of Capital Stock*

Two different concepts of Capital Stock are herein used.

Reproductive Stock (KR)   and 
Total Capital (KT)

Reproductive Capital is composed by those assets emerging from economic 
system and directly used for the production of other goods or services. This is 
the case of the following:

-  Machinery, equipment and appliances used in manufacturing, agriculturing, 
  building, mining, and other commercial activities and other services.

- Transportation and storage.

-  Highways, electric power and communications infrastructure.

- Industrial, commercial, servicing and agricultural constructions.

-  Required furniture, facilities and packing for all productive activities.

Finally, to reach Total Capital, Housing Investments must be added to items 
corresponding to KR.

b) Method of Computation and Sources of Information

There exist two available ways to measure Capital Stock.

The former lies from direct surveys: census, samples and collection of balance 
sheets. This option, in practice, turns to be valid for specific sectorial surveys, 
for example textile industry, tractor industry or electric power capacity. But it 
shows significant operative difficulties when referred to the whole economy 
turning it almost impossible the attainment of a reliable survey.

* When computing the wealth of a Country in a wide sense other large range of items according 
to the objectives of each study, could be included besides tile assets herein described. Among 
them are natural resources, human capital, foreign financial assets, livestock production, raw 
materials and products under industrial process. On the other hand, domestic financing assets, 
trademarks and patents, private-use automobiles, and most military investments must be 
specially excluded of assets stock.



The second option to measure Capital Stock was adopted herein and consists 
in accumulating annual investment flows during a determined period. This 
period is limited by the expected useful lifetime of investment assets. This 
measurement criteria, known as Permanent Inventory Method, uses data 
arising from Goverment National Accounts expressed in constant values; it 
becomes the generally used method for its simplicity and wide scope.

The herein used annual investment flows expressed in 1970 prices were 
supplied by the Argentine Central Bank (Banco Central de la Republica 
Argentina) The following sources were used for the years when the Central 
Bank did not count with information in 1970's prices: "Accounting System of 
Product and Income in Argentina", Central Bank, 1975; "Product and Income in 
the Argentine Republic during the 1935-54 period", Economic Affairs 
Department, 1955, and "The Economic Development in Argentina", United 
Nations, 1959 (statistical volume); this information was prepared on different 
prices that obliged us to match series expressed in different bases with the 
restrictions imposed by different internal structure in physical terms, as well as 
in relative prices.

c) Methods of Depreciation

The depreciation criteria to be adopted must express, as faithfully as possible, 
the actual production capacity of existing assets.

The first method consists in keeping unchanged the value of investments 
during its useful period depreciating them the date of its expected removal from 
productive process. This method describing a "rectangular survival curve" 
receives a rather unclear name by specialized literature, like "Gross Stock", 
"Stock Net of Removals", "Light Bulb Method" (we suggest a clearer title: 
Capital Stock with unic depreciation).

Other depreciation method, generally used in accounting records and/or 
taxation, is based on an annual rate directly proportional to the expected 
service life for each asset and its purchase value. In order that this coefficient 
does not lose acquisition power, this criteria is perfected through revaluation on 
original values and on depreciating figures. This method that describes a "lineal 
survival curve" is also confusedly known as "Net Stock" (we suggest Assets 
Stock with lineal depreciation).

The following chart shows the different ways followed by the value of the same 
asset through its service life according to the above mentioned methods.

* Robert COEN :"Investment Behaviours, The Measurement of Depreciation, 
   and Tax Policy".



C H A R T  III

SURVIVAL CURVES OF INVESTMENTS

- According to different depreciation methods-

C: Original cost of asset n: service life

According to the "annual lineal depreciation" residual value of investments
goes downward during all service life (according to downgrade c/n ). According
to "unic depreciation" the value is stable until "n", when the asset is dropped
out of stock.

Neither method is perfect.

The first can overvaluate stock if productive capacity of working asset is 
deteriorated through time. Nevertheless, it should be noted that maintenance 
and repair works substantially reduce this effect.

The second method, annual depreciation, produces the contrary effect, it 
moves far from reality and strongly undervalues actual production capacity 
because it assumes that investments immediately and gradually lose their 
original productivity level. When this method is used it may occur that an asset 
is being depreciated even before starting working if the maturity period of the 
investment is longer than one year.

There also exist other depreciation methods which may be useful for specific 
cases of initially low or high productivity, for example the method that takes into 
account that a machine can increase its production capacity after a period of 
installation, and then, decrease in production capacity slowly, and in other 
cases, the method accepts that productivity declines slowly during the first year 
and more accelerated during the last years. These and other variations gives 
place to different survival curves.

As final results are highly sensitive to the depreciation method chosen this 
subject deserves priority attention.



In our opinion the one-time depreciation method at the termination of useful 
life, is which best suits the economic reality. This evidence arises from different 
empiric surveys where it was verified that habitual maintenance and repair 
works tend to keep original productive capacity until asset is withdrawn from 
stock. These are the reasons why we chose this depreciation method. (**).

To be consistent with the chosen method, which attributes to investments 
assets a complete productive capacity until the date of withdrawal, it was 
necessary to deduct machine repairs and maintenance accounts from annual 
investment flows (Machinery and Equipment and Transportation Equipment). If 
this deduction should not have been done there would have been an 
inconsistency with the method utilized and the stock would have improperly 
been overvalued.

Consequently, according to our option for the Permanent Inventory Method and 
the one-time depreciation criteria, for a moment "t" and for an asset "j" which 
average lifetime reaches "n" years, the value of Capital Stock at the start of 
period "t" is obtained from the accumulation of investments during the "n" years 
previous to "t". This procedure may be algebraically expressed in the following 
formula :

 i=t-1

K
tj
   =  ∑   Ι

i j   

 i=t-n

where K t j :  Total capital in " j " assets at the start of period " t ". 

Ii j :  Gross Investment (excluded repairs) in " i " assets during the
          period  i ;  this investment is supposed to be incorporated to 

   capital at the end of the period " i " and starts its productive 
   period in " i+1"

 n :  Service life for asset J 
 j :  Determined type of investment and capital.

On the other hand, Total Stock at the moment " t " arising from adding different 
types of capital assets stands for the following formula:

Kt T = Kt 1+Kt 2+...+Kt j+...Kt m       

where:

Kt T       : Total Capital at the beginning of period t.
  1,2,...j...m: Different types of capital assets.

** See on last page.



d) Service Lives of Investments

Independently of the depreciation method chosen, the determination of lifetime 
for capital assets turns to be one of the most conflictive aspects for stock 
computation. The difficulty and the scepticism faced on this area are fully 
justified considering the varied range of investment assets, even when 
homogeneously assembles by their objective, they have a strong dispersion in 
service lives.

Service lives may differ not only from one asset to another, but also within the 
same kind of asset due to differences in quality, level of usage and technology, 
sometimes originating in the year of manufacture.

Empiric evidence shows that the country's productive system is formed by the 
sedimentation of the successive flows of investments, time and diverse 
technology, all these factors coexists and explain present production.

Technicians specialized in the different areas have been consulted in order to 
define the service life of each item. As a result three hypothesis of work have 
been defined. hypothesis I or Intermediate Hypothesis, the selected one, 
Hypothesis II (Minimum Duration) and Hypothesis III (Maximum Duration).

All our conclusions and analyses will refer to Hypothesis I. The other two will be 
used to make sensitivity analyses with respect to the modifications produced 
on the stock quantity by changes in the useful period.

Hypothesis of service lives are described in the following table:

Service Lives Hypothesis
I II III

I. Construction * 64 56 71
i) Public 70 60 80
ii) Private* 60 54 65
    a) Industry, Commerce and Services 50 40 60
    b) Agricultural 20 15 70
    c) Housing 65 60 70

II. Machinery and Equipment * 21 15 24
a) Agriculture Machinery 20 17 25
b) Machinery for Industry, Building             22 15 25
    and Services. 
c) Tools 7 15 12
d) Furniture and Packing 18 15 20

III. Transportation* 17 13 25
a) Automobile 10 8 25
b) Railways 38 30 45
c) Ships 40 30 45
d) Planes 14 10 18

* Lifetime of the totals is a weighted average of the components.



e) Unresolved Theoretical Problems

Capital Stock series expressed in constant currency in a specific year, involves 
enigmas in connection with its effective homogenity.

The first problem is inherited from our National Accounts and consists in the 
difficulty to carefully express in constant values a specific basic information in 
current values, taking into account, specially in the case of investment assets, 
the problem of constructing precise deflators of those products constantly 
altering their presentation and technology.

The second problem arises from the need to use long term historic series, in 
our case from 1900, expressed in prices of different years, with different 
internal structure both in physical terms and relative prices.

In the third place, it must be pointed out the frequent differences in productivity 
between assets of the same value in constant prices, specially if they were 
manufactured in different years.

As a consequence, the adding of values does not necessarily express the 
potentiality of production.

This problem seems to have no solution other than to purge the series by 
means a "technological advantage" index implicating a very complex 
elaboration.

This work admits this serious difficulty. The structure of existing capital by 
years was determined with the aim of having quantitative elements of 
heterogeneous technology. (See item IV c) .

 



IV. RESULTS OBTAINED

Statistical series of Capital Stock from January 1st of each year covering the 
period 1907/86 have been elaborated on the basis of methodological criteria 
explained in the previous chapter.

The Chart Capital Stock Indicators shows a synthesis of principal results.
(See next page),

a) Historic Evolution

Two clearly defined periods arise from the analysis of these series. A growth 
trend up to 1982 (3,6 % for KT and 4,4 % for KR) and almost stagnation of the 
series as from that year on, specially regarding productive assets (KR) which 
grows less than 1%  annually. Strictly speaking, reduction in stock (Tables
1 to 4) is observed in some components of productive assets, specially in
respect to Machinery and Equipment.

CHART    IV



CAPITAL STOCK INDICATORS
K

t
K

r

Annual Percentage Variance of Stock 1970/82 3.6 4.4
Annual Percentage Variance of Stock 1982/86 1.2 0.9
Annual Percentage Variance of Stock 1970/82 (per capita) 2.0 2.7
Annual Percentage Variance of Stock 1982/86 (per capita) -0.3 -0.7

Stock as of 1/1/86 in current Dollars (M)         378.100        242.100
Stock as of 1/1/86 in Australes at 1970 Prices            51.393           32.909

Stock Mix as of 1/1/86 (Z)

- Machinery and Equipment 18.2 28.5
  Agriculture Machinery   2.5   3.9
  Machinery for Industry. Building and Services 13.7 21.4
  Tools   0.4    0.6
  Furniture/Packing   1.6    2.6

-  Transportation Equipment 4.7 7.3
   Railway 0.5 0.7
   Planes 0.2 0.4
   Ships 0.7 1.0
   Automobile 3.3 5.2

- Productive Building 41.1  64.2
  Public 28.5  44.6
  Private:  Commerce. Industry and Services 10.3  16.0
  Private:  Agricultural   2.3     3.6

   Subtotal 64.0 100.0

- Housing   36.0      ---
Total 100.0 100.0

Capital/Product Relation (1985)     5.1    3.3
Gross Investment in ( % ) of 1985 Stock (the flow applied
to KR excludes Housing)     2.4      2.7

Total Annual Investment in Relation to Gross Domestic Production ( % ) (1985)
- Fixed Gross Investment 12.5
- Net Investment    4.7
- Renewal Investment    7.8

Stock Service Life    * ** ***
Reproductive Capital 83 56 34
Machinery for Industry, Building, Commerce and Services 81 53 31

* Stock of more than 5 years (in % of total)
** Stock of more than 10 years (in % of total)
*** Stock of more than 15 years (in % of total)

 



The stock stagnation is evident when considering Reproductive Capital. In this 
case, during the 1970/82 period, the annual growth was 2.7 % and during the 
82/86 period it turned negative (-- 0.7 % annual ).

The present stock is valued in dollars for 1986, it is U$S 378.100 million for KT 

and U$S 242.100 million for KR.

b) Composition By Type of Investment

From the point of view of its composition, in the Reproductive Capital there 
prevails "Building" for infrastructure, industry, commerce, agriculture and 
services with 64 %. "Machinery and Equipment" and "Transportation 
Equipment" represent 29 % and 7 % respectively. 

 
On the other hand, Total 

Stock is formed by 36 % for "Housing" and 64 % for Productive Assets.

Tables 2 and 4 and selected charts to show the constituents forming part of 
groups already mentioned.

It is important to point out the strong influence of Building ("Housing" and
"Reproductive Building") on the total capital and also, on the other hand, the 
fact that said items admit longer life periods and thus hinder the possibility for 
total assets to thoroughly reflect stagnation and/or decline in "Machinery and 
Equipment" and "Transportation Equipment", occurred during the last years.

c) Structure By Ages

A complementary way to evaluate capital stock is to calculate its structure by 
period of incorporation. This approach clarifies conclusions allowing to know 
the level of technological advance of existing equipment.

If we limit the analysis to productive assets, the structure for 1986 is as follows:

SERVICE LIFE OF STOCK * ** ***

Productive Assets 83 56 34
-   Agriculture Machinery 86 62 35
-   Machinery for Industry, Commerce, Services 81 53 31
     and Building
-   Building in Infrastructure, Industry, Commerce and Services 86 64 47

* Stock of more than 5 years (in % of total)
** Stock of more than 10 years (in % of total)
*** Stock of more than 15 years (in % of total)

This structure shows that more of 50 % of stock has been in use for more than 
10 years. This shows the country's limitations to secure development and 
compete with progress occurred in other countries during the last years.



d) Restrictions to Stock Renewal

One way of considering whether a rapid technological renewal of stock is 
feasible or not, in the case present gross investment rate prevails, is to relate 
annual gross investment flow to existing stock.

ANNUAL  INVESTMENT  AS  PERCENTAGE OF TOTAL (1985)
KT KR

Gross Investment Flow * 2.4 2.7
Net Investment Flow * 0.9 0.7
Renewal Investment Flow * 1.5 2.0

* Flows applied to KR exclude Housing

The above chart shows that present gross investment levels are a very small 
share of total stock (2.4 % for KT and 2.7 % for KR). Therefore, this implies a 
severe limitation for the rapid renewal of existing stock. In the case of 
"Machinery and Equipment", stock, where a greater technological renewal of 
stock should be aimed at, gross investment is 3,6 % of stock. This means that 
at the present rate, 28 years will be necessary for achieving a total renewal.

INVESTMENT AS PERCENTAGE OF GROSS DOMESTIC PRODUCT (1985)

Total Fixed Gross Investment 12.5
Gross Fixed Investment excluding Housing   7.6
Total Net Investment   4.7
Net Investment excluding Housing   2.3
Total Renewal Investment   7.8
Renewal Investment excluding Housing   5.3

In the 70s fixed gross investment represented an average 21 % of gross 
domestic product. This gave rise to significant net investment additions. But at 
present, the need for renewal (7.8 % of gross domestic product) absorbs a 
significant share of gross investment (12.5 % of gross domestic product) fact, 
which ratifies the above mentioned, from another standpoint. If this estimate 
obviates Housing Investment the diagnosis grows worse as renewal absorbs 
70 % of gross investment.

e) Capital/Product Relation

Statistical series show a trend towards increase in the capital/product relation
for the period 1970/82, both for total capital and product assets. The 
development between 1970 and 1982, shows two concurrent facts: a gradual 
change in the production function towards capital intensive technologies and 
the existence of ideal capacity in productive stock, associated with stagnation 
and decline of the Gross Domestic Product from 1978 on (Chart V).



CAPITAL / PRODUCT RELATION (In Australes 1970 Prices)       .

CHART V

As from 1982 the Capital/Product relation becomes stable as a consequence of 
the low  gross investment records during the 80s. The small fluctuations 
between 1982 and 1986 are influenced, in a greater extent, by cyclic 
fluctuations in the Cross Domestic Product rather than by those of Capital 
Stock.

The marginal relations Capital/Product are not expressed because, in the case 
of Argentina, their results are of no interest due to its variability associated with 
the erratic behaviour of Gross Domestic Product.











ANNEX  I

Characteristics of Some Variable Series

The following chart illustrates the empiric surveys made in our country as well as some of their 
characteristics.

C: Total Building;  Cr: Residential Building;  Cnr: Non-Residential building;
M & E: Machinery and Equipment;  T: Transportation;  E: Equipment



Recent surveys reveal obvious differences in their results as shown in the 
following table:

CAPITAL  STOCK

At the beginning of each year;  In Australes at 1970 prices

KT series of the Planning Secretariat have the same coverage as the other 
surveys. However, a relative difference in the hypothesis concerning useful 
periods and fundamentally different hypothesis in the depreciation system, for 
instance in 1981, give rise to a stock 74 % and 97 % higher in respect to other 
surveys.

* Result from service life average of each component



ANNEX II

SENSITIVITY ANALYSIS ACCORDING TO DIFFERENT USEFUL, SERVICE 
LIFE HYPOTHESIS

The purpose of this section is to depict the degree in which Capital Stock is 
modified when adopting different useful period hypothesis (See III d).
The results obtained, show, in the first place, a trend towards stagnation that is 
similar in all hypothesis (Tables 7 and 5).

PERCENTAGE VARIATION IN RELATION TO BASIC HYPOTHESIS

With respect to the differences between the hypothesis themselves, a 
difference of approximately 10 % is shown in KT and KR .

With respect to its components, the difference is greater in "Machinery and 
Equipment" and "Transportation Equipment", and is less in "Productive 
Building".

CHART VII



(**)    Unic depreciation method may be perfected if data on the dispersions of 
the averages obtained were available. Based on surveys and other empiric 
enquiries the average service life for twelve different kinds of investment were 
determined (see page 11); of course, these averages admit certain deviations 
which have not been taken into account as the available information is not 
reliable enough.

It should be noted that, however, hypothesis of probable dispersions were 
worked up and neither final results nor conclusions were altered.
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