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unidades fomiliares procedente de la propiedad y de empreses ne con-
stituidas en scciedades de capital should be added to the Remuner-

actén de los asalariados before we regard the remainder of the

national income as accruing to capital. This preblem would
exist even if there were no errors of estimation in the national

accounts, It is naturally made more serious to the extent such

eIrors exist. . .. ooh il e

With respect to (b), the problem is still more difficult. To
my knowledge, there are no estimates of the entire capital stock
of Colombia—or even of major segments of it such as fixed
reproducible capital—for any year. And the data needed to
obtain estimates that would deserve the term ‘reliable’ are
simply unavailable, @ ST .

Dees this not render impossible thé effort to estimate the
rate of return to capital in the Colombian economy? I believe
not. We obviously are not going to be able to have exact or
nearly-exact estimates of either (a) or (b}, but we can probably
find plausible ranges for each of them, through judicious sifting
of the available information. Using these ranges, in turn, we
can obtain a plausible span of values for the ratio of {a) to (b),
which is the rate of return that we seek.

THE NET EARNINGS OF GAPITAL

During the years 1951-60, wage and salary payments as re-
ported in the national income accounts averaged around 40
percent of national income, with a rising tendency beginning
about 1958. By 1962-67 this percentage appears once again to.

“have stabilized, this time around 44 percent. Our first task is

to estimate the imputed income generated by the Iabor effort
of proprietors, independent workers, and unpaid family mem-
bers. Fortunately, Robert L: Slighton has made such an esti-
mate, in his study Relative Wages, Skill Shortages, and Changes in
Income  Distribution in Colombia (Table 2), for all sectors other
than agriculture, Slighton uses three alternative assumptions
to generate imputed labor income; for the purposes of this study,
and for reasons that will become evident later, we shall adopt
the lowest of his estimates, -based on the assumption that in
each sector the average labor income generated by the typical
proprietor, independent worker, and unpaid family member is
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column 3 an alternative set of estimates of income accruing to

capital, expressed in pesos of constant purchasing power. We

call the first set of estimates R, and the second set B;.

TABLE 6.2 ‘
Estimates of Income Accruing to Capital
(in Billions of 1958 Pesos)

Income aceruing o capilal.

ey E 3

National =(1} xno_. {8) R,
Fear income Tabie 6.1 =(1) x4
1960 18-246 6725 7-298
1561 Co19131 6:754 o 7652
1662 20-173 6-677 8-086
1663 o 20-757 - 6-610 © 8303
1964 27-884 8-261 9-154
1665 '23:431 - 8010 9-396
1566 24-825 3441 9930
1967 - 25-749 8677 16-500

The alternative set is presented because, in my own opinion
and that of a number of -other economists I have consulted,
it is indeed unusual for labor’s share in national income to
be as high as 65 percent in a country at Colombia’s level of
development.

Many countries with income per head nmcmm to or mu.nm.mww
than Colombia’s have labor shares ranging bétween 50 and 60
percent. And it is quite possible that the procedures used by
Slighton and by me to estimate imputed labor income have

~overstated the true value of such income. We have accordingly

based R, on the assumption that 60 percent of the national
income accrues to Jabor, and 40 percent to capital.

H..w“HHE,.yP_HHZQ THE 5TOCK OF FIXED CAPITAL ASSETS

Colombia’s national income accounts distinguish four cate-
gories of gross investment in fixed assets: (a) buildings; (b)
other construction and works (including roads, railways, aque-

‘ducts, sewers, telephone and telegraph investments, land

g
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clearing, irrigation works, fences, and so forth; (¢) transport
equipment; and (d) machinery and other equipment. For our
purposes, we have aggregated (a) and (b) into one category,
buildings and other construction, and (c) and (d) into another,
machinery and equipment. For each of these categories a
series of estimates of capital stock was generated, using the

- {ollowing procedure. Iirst, an estimate was made. of the capital

stock at the beginning of 1952, this estimate being in part based

- on an assumed depreciation rate for the category. Capital stock

at the beginning of 1953 was then obtained by first reducing
the 1952 capital stock by the assumed depreciation rate, and
then adding gross investment in that category during 1952,
less one-half year’s depreciation on such gross investment. The
same procedure was followed for subsequent years,

When, for mEns assumed depreciation rates on the two E& or
categories of investment, the procedure described above had
been completed, the results were checked for plausibility in
two different ways. The first check consisted of computing the
total mo?,mﬁmﬂow implied for each year by our procedure, and
comparing it with the figures for depreciation given in the

national accounts. The second check consisted of taking the

ratio of estimated capital stock to GNP and to national income,
in order to assess its reasonableness,

The details of the procedure will become m@wmwomﬁ from the
calculations presented below. These calculations will be based
on assumed depreciation rates of 25 percent per year for’
buildings and other construction and 8 percent per year for
machinery and equipment, To estimate the capital stock at the

‘beginning of 1952, the following relationship was employed:

G = (5 +y)K. (1)

Here GI refers to gross investment, y to the annual rate of
growth of the capital stock, 5 to the annual rate of depreciation,
and K to the capital stock at the beginning of the year. For-
example, if the initial capital stock were 100, and if it were to
grow by 5 percent in the following year while being subject to
10 percent annual depreciation, gross investment would have
to be 15—10 to make up for the loss of capital through deprecia-
tion, and 5 to provide for the 5 percent growth of the capital

stock that we have assumed. Our procedure goes through the
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same sort of calculationin reverse: if we are prepared to assume
a depreciation rate of 10 percent and a growth rate of the
capital stock equal to 5 percent, and if we observe that gross
investment is equal to 15, we infer that the initial capital stock
was 100. .

In the years from 1950 to 1953, both gross domestic product
and national income in Colombia were growing at almost
exactly 5 percent per year. We shall assume here that the
‘normal rate of growth of capital in the form of buildings and
other construction was also 5 percent at that time, However,
because of the likelihood that war-induced shortages of mach-
inery and equipment were not yet completely overcome, we
shall assume that the stocks of these assets had a normal growth
rate of some 6 percent per year during this period.

In the first exercise to be presented, it will be assumed that
buildings and other construction have a depreciation rate of
9-5 percent per year, and that machinery and equipment have
a depreciation rate of 8 percent per year. These depreciation
rates, as will be seen, yield estimates of total depreciation
that are quite close to those given in the national accounts.
In order to generate initial capital stock in 1952, ‘normal’
1952 investment was estimated by taking the average gross
investment for the three vears 1851-53 in each of the two
categories. The calculation of initial 1952 stock is shown in
Table 6.3. :

Tables 6.4 and 6.5 show how estimates of capital stock and

: TABLE 6.3 .
Value of Stock in Colombia, 1952

.AOOH.EEE Hmﬁmu:wzmouw &, Hmmm mnmomm.no_ﬁammmwﬁm
. : 3, Annual Rates)

() {2) 3@ )

: o Estimated
Average gross  Assumed  Assumed growth initial {1952)
investment,  -deprecialion . rate of capital capital stock
1851-53 rate {8} stock), () ={1)=1(2)+ (8)]
Buildings and 1-368 -025 05 1824
other construction
Machinery and 1-876 -3 08 . 13-40
equipment . :
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of annual depreciation are generated on the basis of the
assumptions summarized in Table 6.3. In Table 6.5, the annual
amounts of depreciation implied by ‘Tables 6.4 and 6.5 arc
compared with the depreciation figures given in the national
accounts. As can be seen, the correspondence is very close. For

‘no single year does the implied figure differ by as much as 10

percent from that presented in the national accounts, and the
average amounts of depreciation in Columns 1 and 2 are only
1-3 percent apart.

S TABLE 6.4 o
Fstimation of Capital Stock of Buildings and other Construction
(In Billions of 1958 Pescs)

h @ . & (%)) (%)
Entering : :
stock Dspreciation .
=)+ {2) Gross Depreciation on
—(5) investment on - gross Todal
, of previous during stock invesiment . depreciation

Year year year® =025 % (1) =-0125=(2) =(8)+(4)
1952 18-24? 1-34 ~46 02 48
1953 15-10 i-53 4B : 02 - 50
1854 . 20-13 1-95 50 -2 - 52
1955 21-56 2.67 . 54 -03 57
1956 23-06 2:10 -58 R 1 61
1957 24-55 207 - 51 - 03 64
1558 25-98 1:95 -85 02 . -67
1559 2728 2-21 - 68 03 : 71
1960 28-76 215 72 ©oe02 74
1561 30-15 2-34 <75 . 03 78
1962 3171 247 . 79 53 B < 4
1963 33-36 2225 83 . 03 B6
1964 3475 2-38 .81 05 -80
1963 . 3623 2-39 91 . -03 04
1566 37-68 2-62 94 . -03 -97

1867 ¢ 3533 13 - 88 04 . 102

s From National Accounts of Colombia; sum. of m_d.mm investment in ‘buildings’ and
“other construction and works’,
® From Table 6.3, row 1, column 4. .

Tn Table 6.7 the ratios of fixed capital to GNP and to

_national income arc presented, with the estimates of fixed

capital being based on the assumptions listed in Table 6.3.
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TABLE 6.5

‘Estimation of Capital Stock of Machinery and Equipment
. Imcluding Transportation Equipment
{In Billions of 1958 Pesos)

m @ 3 ) &)
Eniering Depreciation  Depreciakion )
Cslock = gols, . Gross on on gross Total
1+2-5  investment stock investment  depreciation
- Jjor previous during =08 » = 04 % = gols.

Year _year years el 1 . eol. 2 3+4
1952 13-40¢ 1-64 1-67 07, DL
1933 13-60 2-43 1-11 -10 1-21
1954 15317 2:72 121 11 ©o 132
1955 16-57 2-86 1-33 -1t 1-44
1956 17-99 2-58 144 -10 1-54
1957 19:03 244 1-52 0 0 162
1958 19-85 1-39 1.58 -GG - 1-65
1859 15-59 1-37 1.57 -06 163
1960 19-33 2-10 I-55 -08 1-63
1961 19-80 224 i-58 09 T L7
1952 20:37 o213 1-68 - 09 1-72
1663 - 2078 188 - 1-66 08 174
1964 21-02 2-38 168 -10 178
15865 - 21-62 21t 1-73 10 . 1-83
1966 21-90 2:24 1-75 ‘11 1-86
178 10 1-88

1867 22-28 2-05

gmm.oa?n&ann_w.mq%z:aean.&oswn.ﬁmcﬂﬁ.omwﬂo&mﬂéwﬂanﬁmnﬁmamm_olnﬂcmv.
ment and machinery and other equipment. :
* From Table 3, row 2, column 4,

These estimates appear to be on the low side, when judged
against data for other countries. Moreover, the implication of
Table 6.5, that the stock of machinery and equipment in
Colombia grew by only 66 per cent during the period 1952-67,
while gross domestic product was gaining by 98 percent in real
.terms, and national income by 89 percent, also appears to be
- on the low side (although there is obviously no theoretical
ground for precluding such a possibility). ,
"~ The doubts expressed in the previous paragraph are not
serious enough to warrant the outright rejection of the estimates
generated in Tables 6.4 and 6.5, but they clearly warrant ex-
ploring the consequences of some alternative. assumptions.
This is particularly so in the light of the fact that many obser-

”,_
!
|

i
!
|
T
t

éwmaae,@ggen@.a:.anﬁ%&a _E
> _ TABLE 66 -
‘Depreciation Check®
{In Billions of 1958 Pesos)

L (2 &)
Dapreciation implied by?  Depreciation from
Year Tables 6.4 and 6.5 national accounts , Difference

1952 162 152 +-10
1953 S E TR 162 +-09
1954 184 - 181 +-03
1955 .20 : 2.05 - 04
1956 2-15 225 -10
1957 2.26 243 17
1958 2:32 . 244 -12
1959 234 245 —11
1960 o237 2-48 -1
1961 245 258 R
1962 o 2he . 267 --13
1963 - 260 o271 ~11
1964 268 . 270 02
1965 - 297 . 271 +06
1966 - 283 272 - +-11
1967 290 274 +°16

Total 37-29 . 3788 -0:49

¢ Based on assumptions presented in Table 6.3.
- Sum of total depreciation figures from Tahles 6,4 and 6.5,

vers of the Colombian economic scene are of the view that the
amounts of depreciation (capital consumption allowances) are
overstated by the naticnal income accounts. We have accor-
dingly arbitrarily reduced by 20 percent the amounts of de-
preciation given in these acéounts, and have sought a plausible
set of assumptions regarding depreciation rates {in our two
categories of assets) which are compatible with the national
accounts depreciation figures thus adjusted. These assumptions
are that buildings and other construction depreciate at 2 per-
cent per year, while machinery and equipment depreciate at
5 percent periyear. These assumptions, plus the estimates of
initial stocks that they imply, are summarized in Table 6.8.
Tables 6.9 and 6.10 derive estimates of capital stock and of
depreciation for the two categories of fixed assets, on the basis
of the assumptions summarized in Table 6.8. In Table 6.9, the
depreciation check is presented, showing that depreciation rates
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TABLE 6.7
National Income Check®
(In Billibns of 1838 Pesos)

Ratios
) @) @ @ (®)
Entering total Gross
stock of - domestic National
. Sfxed capital - product income Kyto Kyio
Ter  (Kp (GDP) () . GDbP r
1952 $1-64 161 . 136 197 2-33
1953 33-09 17-1 14-8 1-93 2:23
1954 2530 183 16-4 1-93 215
1955 38-15 . 15:¢ 16-2 2-01 2-35
1956 4105 197 . 16-8 2-08 244
1957 £3-58 20-2 16-7 2:16 261
1938 45-83 207 16-5 221 2-78
1939 46:85 - 22.2 17:5 2-11 2-68
1960 48-09 231 1 2-09 2:64
1861 45-05 243 181 2-06 261
1062 52-08 25-6 -20-2 2:03 2:58
1563 o 5414 26-5 20:8 2:04 2-60
1964 55-77 281 2.9 .1-88 244
1965 57-85 291 23-5 1:99: 246
1966 - 58-58 30-7 24:8 1-94 2-40
C1967 6161 319 257 1-83 2-40
2-03 2-48
@ Based on assumptions presented in Tabie 6.3.
: TABLE 6.8 .
Fstimated Value of Initial Capital Stock, 1952
{Columns 1 and 4, Billions of 1958 Pesos; Columms 2 and
3, Annual Rates)
uo @ (3) @)
Average Assumed - Estimated initial
gross Assumed growth rate (1952) capital stock
inuestment  depreciation of capital =¢ol, 1+ [eols,
1951-53 rate (8) stock {y) 2+ 3]
Buildings and 1-368 -02 05 - 1554
other-construction
Machinery and 1-876 05 06 - 17-05

equipment
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of 2 percent per year on buildings and other construction, and
of 5 percent per year on machinery and equipment, imply
annual amounts of depreciation which are <nJ~ close to the
adjusted national accounts mmﬁ.am.

TABLE 6.9
hmEBmﬁos of va:& Stock of Buildings and Other Construction
{In Billions of 1958 Pesos)

(m @ - G W (5

Entering Depreciation
stack = cols. Cross Depreciation i gross - Total
1+2-50f  invedment in stock inpesiment  depreciation

previous during = 02 x =l x = eals.

Year vear year® col, 1 .ol 2 3+4
1952 19- m%. 1-34 -39 -01 -40
1953 20-48 1-53 41 -02 43
1954 21-58 1-95 43 -02 -45
1935 23-08 207 46 : 02 - 48
1956 2467 214G 49 C02 "51
1857 26-26 2:07 -55 02 © 55
1958 27-78 i85 . .56 .02 -58
1659 29-17 . 22 -58 02 60
1960 30-78 2:13 - B2 02 64
1961 32-27 2-34 . 65 -02 67
1962 33-94 2-47 68 02 - 70
1963 3571 2:25 - 71 Co02 ’ 73

1964 37-23 © 238 e -02 76 -
1965 39-85 S 2-39 -80 -2 -82
1966 4142 - 262 83 03 .86
1967 - 43-18 3-13 86 - - 03 -89

am_nopﬁ?&&a&k&%ﬁmﬁ.ﬁ&oﬁ&ﬁmchwmwommmEﬁmnﬂgnwwvcm&Hﬁmmb&
other construction and works. .
¢ From Table 6.8, row 1, column 4.

Table 6.12 presents the national income check, Cn the par-
ticular points on which the results of the earlier exercise gave
us pause, those of the present one are considerably superior.
The ratios of fixed capital stock to GDP and to national income
are more in accord with other countries’ experience, and the.
growth of the stock of machinery and equipment (79 percent
between 1952 and 1957} does not strike one as implausibly low,
particularly in the light of the import restrictions that were
wﬂur& with varying intensity throughout the peried.
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. TABLE 6.10 _
Estimation of Capital Stock of Machinery and Equipment
including Transportation Equipment
{In Billions of 1958 Pesos)

1) @) @) @ E

Lntering . Depreciation
stock == cols. Gross Depreciation  on gross Toial
1+2-50¢f investment = on stock inpestment  depreciation

previcus during = 05 x =025 % = cols.
Year year year® col, 1 ol 2 3+4
1952 17-05% 1-64 -85 04 -89
1953 1780 248 -89 06 85
1954 19-33 2-72 .97 07 1-04
1835 2101 2-86 . 105 67 1-12

1956 o 2295 2-58 1-14 -06 1.20 -
1957 24-13 244 1-21 06 1.27
1958 25-30 . 1.27 -03 1-30
1959 25-39 1-37 1-27 03 - 130
1960 25-46 2-10 127 -05 132,
1961 - 2624 224 1.51 05 - 1-36
1962 2712 2-13 136 05 1-41

1963 27-8¢ 1-98 1-39 -05 144
1964 28-38 2-38 142 06 - 1-48
1965 29-28 2-11 146 05 1-51
1966 29-88 2-24 1-49 05 1-54¢
1967 30-54 2-05 153 05 1-58

o From National Ascounts of Colombia; sum of gross investment in transport equip-
ment and machinery and other equipment. '
b From Table 6.8, row 2, coliumn 4.

Another interesting feature of the results of Table 6.12 is the
close correspondence between the average capital-output ratios
there derived, and the marginal capital-output ratios derived
from the national income accounts, Between the beginning of
1952 and the beginning of 1957, accumulated gross investment
was 63-43 billion 1958 pesos. During the same period adjusted
depreciation (that is, -8 times the national accounts figures}
was 28-12 billion 1958 pesos. Accumulated net investment,
based on adjusted depreciation figures, was therefore 35-33
billion pesos. The change in GNP between 1952 and 1967 was
15-85 billion 1958 pesos. The implied marginal capital-ontput
ratio of 2-23 is quite close to the 2-37 average figure emerging
from Table 6.12, The correspondence is even closer when the

5

I
__
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TABLE 6.11 _ .

Depreciation Checks
(In Billions of 1958 Pesos)

(1 e @3

Depreciation . )
implied by Depreciation
Tables 6.9 and Jrom naitonal

Year ) 4.10v aceounts x 0-8 Difference
1952 129 }-22 +-07
1958 138 1-30 : ++08
1954 1-49 1-45 ) + 04
1955 1-50 1-64 ~ 04
1936 1 1-80 -9 -
1957 1-82 1-94 -12

- 1958 1-88 1-95 -7
1959 - 180 1-96 o --06
1960 1-96 1-08 . w02
1961 2-03 2:06 ' =03
1962 2:11 214 —-03
1963 2:17 2:17 . 00
1964 224 216 © 408
1965 283 217 +-16
1966 : 2-40 2-18 : +-22
1967 2-47 21 - +-28

Total <3078 - 30-31 o+ O-47

. " Based on assumpticns presented in Table 6.8,
* ® Sum of total depreciation figures from Tables 6.9 and 6.10.

ratio of fixed capital to adjusted national income (¥”) is taken.
The change in ¥” between 1952 and 1967 was 12-43 billion
1958 pesos; the marginal capital-output ratio obtained by
taking AK;/AY" over this period is 2-84, almost exactly the
same as the 2-83 figure that we obtain for the average capital-
output ratio in Table 6.12. This correspondence is reassuring,
although it must be recognized that there is no theoretical
necessity or presumption that the marginal capital-output ratio
should be equal or close to the average. .

The cxercise summarized in Tables 6.8 through 6.12 thus
yields results which are more plausible than those emerging
from the exercise developed in Tables 6.3 through 6.7. Given
this fact, it is important that readers fully understand the im-
plications of the depreciation adjustment which is the funda-
mental source of the differences between the two exercises. The
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TABLE 6.12
National Income Checks
{In Billions of 1958 Pesos)

) @ 3 (4
National )
Entering Gross income (X} " Ratios

total stock of  domestic +20% of

Jixed capital produst depreciation Ko Ko -
Tear (K (cDP) (ry -  GDP e
S1952 - 36-59 16-1 i39 - 2-27 2-63
1953 38-28 171 15-1 224 2:5%
1954 40-91 18-3 16-8 224 244
19535 44-09 19-0 16:6 2-32 : 2-66
1956 47-42 19-7 17-3 2-41 279
1957 50-39 202 17-2 2-49 2-93
1958 53-08 . 207 169 2-55 3-14
1959 54-56 222 180 2-46 303
1960 - 56-24 23-1 18.7 243 301
1561 58:51 243 - 166 241 299
1562 61-04 256G 207 2-38 2-85
1963 £3-55 265 . 213 240 295
1964 6561 28-1 234 2-33 2-80
1665 69-13 29-1 240 2-38 2-88

1966 71-50 30-7 25-3 232 - 282
1967 75372 © 319 263 - - 2817 2-80
Average . , 2-37 2.83

= Based on assumptions presented in Table 6.8, .

‘national accounts series on gross national product remains
unaffected by the downward adjustment of the depreciation
figures. However, since depreciation is one of the main elements
that is subtracted from GNP to obtain national income, the
downward adjustment of depreciation implies a corresponding
upward adjustment of the national income. This is what was-
done to generate the series on 1" in column 3 of Table 6.12.

A similar adjustment is required for our series on income
a¢cruing to capital. The adjustment of depreciation does not
affect the series on wage and salary payments, nor does it
impinge on the procedures we used to derive imputed labor
income. Since the earnings accruing to labor remain unaffected
by the downward adjustment of the depreciation figures, this
latter adjustment has as its direct counterpart a cerresponding
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increase in the net income accruing to.capital. This adjustment
is presented in-Table 6.13, columns 4 and 5.

TABLE 6.13
Revised Estimates of Net Income Accruing to Capital,
Reflecting a 20 Percent Downward Adjustment of
Official Depreciation Figures
{In Billions of 1938 Pesos)

Initial estimates Revised estimates

() @ @ @ (5)
, Revision
. = 20% of -
R, R, nalivnal = Cols. = Cols.

(Table 6.2, (Table 6.2, = accounts 1+3 2+3

Year col. 2} col. 3) depreciation (R (R
1560 6-73 - 730 -50 . 7-28 7-80
1961 6-73 . 765 -52 7-25 . 818
1962 6-63 809 - 53 721 . 862
1963 © - 661 - 830 54 715 8-34
1964 8-26 9-15 -54 . B8O 9-69
1865 . 801 9-40 54 855 999
1966 - 844 9-93 54 8-99 10-47
1967 8-68 1030 55 9-23 10-85

It should be noted for future reference that wherever figures
from column } of Table 6.7 are used for fixed capital stock, the
corresponding income figures should be those from Table 6.2.
By the same token, wherever figures from column 1 of Table
6.12 dre used for fixed capital stock, the corresponding figures
on income accruing to capital should be those from Table 6.13.

INVENTORIES

From the beginning of 1952 to the beginning of 1967, net in-

ventory accurnulation in Colombia, according to the naticnal
accounts, totaled 6-87 billion 1958 pesos. During the same
period the increment in gross domestic preduct was 15-85
billion 1958 pesos. The marginal inventory/GDP ratio was thus
0-43. If this is applied to the 1952 GDP (16-1 billion pesos} in
order to estimate the inventory stock at the beginning of 1952,
a figure of 6-92 billion pesos is obtained for that stock.?
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Starting from 6-92 billion 1852 pesos as the base, annual
5<05on nvmsmmm were accumulated to umnwm the inventory-
stock series given in Table 6.14.

TABLE 6.14
Stocks of Inventories
{In Billions of 1958 Pesos}

Year Tnuventory stock ai beginning of year
1960 $15
1561 970
1962 . . i0-38
1963 10-61
1964 : 11-08
1963 11-G8
1966 . 12-40
1567 13-79
LAND

Land is by far the most difficult category for which to estimate
capital value. The only available Colombian data are collec-
tions of property value assessments for tax purposes. These tend
to be significantly out of date, 2 problem made even more acute

by Colombia’s rapid rate of inflation. There is also the problem

of how accurately the assessments reflect market values, even
at the moment when they are completed. Finally, there are
problems connected with the fact that the statistics generated
by the official assessments in Colombia do not &mﬁmmﬁmr be-”
tween land and improvements.

Rather than contend directly with all these QHBQELQ in the
Colombian data, we shall follow an alternative estimation
procedure. @oﬁmgmw Lipsey, and Mendelson* have recorded
the values of land, structures ?mmﬁgﬁ& and nonresidential),
producer mcwmzmm, and inventories in the United States for the
years 1945-58. From these data we compute the ratios of land
to the sum of structures, producer durables, and inventories on
the one hand and of land to GNP on the other, for each of the
fourteen years. Then, since there is not a significant trend in
either of these ratios, we take their fourteen-year averages and
apply them to the corresponding Colombian concepts (that is,

s T e p TR

K
%
¥
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to buildings and other construction plus machinery and equip-
ment plus inventories, for which sum we have two alternative
scries, and to GDP) to obtain three sets of land value estimates
for the years 1960-67. Of course, such estimates cannot be ideal.
However, they do give a plausible range of land values, and,
perhaps more important, the implied values are not subject to

the same degree of capriciousness as would be 908 derived

from the tax assessment data.

“TABLE 6.15

Ratios of Land to the Sum of Structures, wwomzomw Durables
Lzm_ Inventories, and Land to GNP, for the United States
Qﬁ Billions of Current Uo:m«mv

() . E @ ) (%)
Sum of siructures, :

: producer durables, - - " Land| Landf

Year - Land . and inventories® GNPY Sum - GNP
1945 - 121-5 3869 211-9 -314 <574
1946 - 1420 4721 2085 301 -681
1947 . 1642 568:3 231-3 289 -711
1948 178-9 623-1 257-6 287 695
1949 176-0 622-6 256-5 281 686
1950 2017 713-8 284-8 283 <707
1951 2216 . 7794 328-4 284 674
1952 226-7 - 8176 ) 345-5 277 657
1953 2280 5 854-2 3646 - 267 625
1954 238-3 8879 364-8 - -269 - 653
1955 256-1 . 9536 . 398-0 <273 643
1956 2741 10363 - 4192 264 654
1957 . 2957 . | 1110:2 4411 - -266 670
1858 . 3108 1163-5 . 447-3 267 710
Averages , : -283 - 667

© Studies in-the National Balance Sheet of the Uniled States, Veol. I1: Basic Data.
National Bureau of Economic Research, Princeton University Press, 1963, pp.
4269,

b Economic Report of t&. President (Washington, D.C.: U.8. Government w:bﬁnm
Office, 1970, p. 177.

As seen in. Table 6,16, %m;mum.‘mmﬂ land value estimates, for
all eight years, are those derived from. the other three com-
ponents of capital stock, including the depreciation adjustments

i
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{column 5); the lowest are those derived from GDP (column 6).
Consequently, in the calculations of the rate of return to capital
which follow, the results of column 5 will be used with the
depreciation-adjusted capital stock data and the results of
cotumn € will be used with the nenadjusted data. (The land
value estimates in column 4 will henceforth be ignored.)

TABLE 6.18
Estimates of the Value of Land in Colombia
{In Billions of 1938 Pesos)

Sum of buildings, construction,
machinery, equipment, and

inventory
(1 @) @ 5@

" Depreciation “Col. 1l Col.2 Gl 3
Year Uradjusted® -adjustment? GDPe %283 x-283 - x-667
1960 5724 65-39 231 16-19 1848 1540
1961 59-65 68-21 243 16-89 19-30 16-20
1962 62-46 71-44 256 17.68 2021 17-08
1963 64-75 74-62 26-5 1851 21-110 1769
1964 G6-86 76-70 28-1 1890 2170 1822
1965 63-53 80-81 291 1869 .~ 2285 1940
1966 71-98 8370 30-7 20-38 2370 2047
1967 7540 8751 319 2185 2479 2128

# From Tables 6.4, 6.5, and 6.14.
® From Tables 6.9, 6,10, and 6.14—contains depreciation adjustments.
¢ From Table 6.12,

ESTIMATES OF CAPITAL STOCK AND THE RATE OF
RETURN: NO DEPRECIATION ADJUSTMENT

Table 6.17 ﬁ.mmmmam estimates of the total capital stock for the

L3

years 1960 through 1967 on the basis of the assumptions pre-

~sented in Table 6.3 ({accepting at face value the depreciation

figures of the national accounts). In Table 6.18 these figures
are compared with the two alternative series o income accru-
ing to capital (R, and R,) which are consistent with these
assumptions. ‘

The Rate of Return to Capital in Colombia
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Estimates of ‘Qﬁuwmm Stock at Beginning of Year,
"~ No Depreciation Adjustment
(In Billions of 1958 Pesos)

(n (2 {3 4
Fixed capilal Land Total capital
(Table 6.7, Inventories (Table 6.16, siock {K) .
Year cwl 1) (Table 6.16) col. 6) (cols.- 1+ 2+ )
1960 48:09 915 15-40 79-64
1961 49-95 9-70 16-20 75-85
1962 5208 . 10-38 17-08 79-54
1963 5414 1061, 17-69 82-44
1964 5577 11-09 18-22 85-08
1965 57-85 11:68 19-40 8893 -
1966 59-58 12-40 2047 92-45
1967 61-61 13:79 21.28 95-58
“TABLE 6.18

Fstimates of Rate of Return, No Depreciation Adjustment
{Columms 1-3: Biltions of 1958 Pesos; Columns 4-5: Annual Rates)

Income accruing to capital Rates of return

3 (4) 3
n

(b (2)
: R

) o b

Tolal capital stock  (Table 6.2, . (Table 6.2, - R R,/

Year (K) (Table 6.17) col. 2} col. 3) K K
1960 . 72-G4 6-73 7-30 -093 101
1961 75-85 673 7-G6 -089 -101
1962 79-54 6-68 . 809 084 102
1963 82-44 6-61 8-30 -G80 -101
1964 85-08 825 9-15 097 107
1965 88-93 801 9-40 -080 -106
1866 97-45 844 9-93 091 -107
1967 9668 867 10-30 -090° 106
Averages 089 ‘104

ESTIMATES OF GAPITAL STOCK AND THE RATE OF
RETURN: 20 PERCENT DEPRECIATION ADJUSTMENT

In Tables 6.19 and 6.20, the counterparts of Tables 6.17 and
6.18 are presented. Here the calculations are based on the
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“assumption that depreciation is over-stated U% 20 percent in

the national accounts, and on the series for capital stock, for
income from capital, and for land values that were QE,E& on
the basis of this assumption,

TABLE 6.19 -
Estimates of Capital Stock and the Rate of Return, 20 Percent
- Depreciation P&E«Emnﬁ
(In Billions of 1958 Pesos)

{0 (2 (3) 4

Fixed copital Land Total capital
(Table 6.12, Inventories (Table 6.16, slock (K'Y
Year eol, 1} (Table 6.14) eel, 5) (cols. I+ 24 3)
1960 5624 915 1348 83-87
1861 , 58-51 9-70 © 1930 " 8751
1962 61.04 16-38 20-21 91-63
1963 £3:55 10-61 21-10 95-26
1964 65-61 ) 11-09- 2170 98-40
1965 6913 11-68 22-85 103-66
1966 71-30 12-40 23-70 107-40
1967 73-72 13-79 2479 112-30
TABLE 6.20
Estimates of Rate of Return, 20 Percent Umﬁaonwmsos
>&528mﬂ ,
(Columns 1-3; Billions of 1958 Pesos; Colurans 4-5: Annual Rates)
Income aceruing tn capital Rates of return
@ 3) 4 5
Toial capital ) . a “ ©
. stock (K} , : R/ R/
Tear (Table 6.19) R, R K C R
1960 83-87 = 723 . 7-80 086 093
. 1961 87-51 725 8-18 -083 - 093
1962 91-63 721 862 <079 094
1963 95-26 715 884 - 075 - 093
1964 $8-40 8-80 5-68 -89 -058
1435 © 10366 8-55 S99 083 056
1966 107-40 889 10-47 084 087
1967 112:50 9-23 10-85 082 -097

Averages -083 095 -

The Rale of Return to Capital in Colombia

THE OPPORTUNITY COST OF CAPITAL TO THE
PUBLIC SECTOR

On both sets of assumptions, the estimates of the rate of return
to capital range between 8 and 10-5 percent. The differences
between the results emerging with no depreciation adjustment
and those that are implied by a 20 percent depreciation adjust-
ment are surprisingly small. This stems from the fact that the

depreciation adjustment increases both the numerator and the

denominator of the rate-of-return ratio,

We now turn to the question of what is the opportunity cost
of capital to the public sector. The figures on income accruing
to capital in 1967 include only -24 billion 1958 pesos of income
received by government from public enterprises and properties.
Yet during the period 1952 threugh 1966, the public sector
accounted for 14-5 percent of total gross investment. In Table

-6.21, row 2, we assign to the public sector 14-5 percent of the

TABLE 6.21

va:& Income from Capital, and Rate of ‘Wnﬂtﬁ
by Major Sectors, 1967
{Cols, 1, 2, 4, 5: Billions of 1958 Pesos; Cols. 3, 6: Annual Rates)

No depreciation adjustment 20%, depreciation adiustment

Beginning  Income Beginning  Income
of year  acgruing : of year  aceruing
capital - fo Rate of capital to Rate of
©ostock  capital  return stock capital  return
I O I ) {3) M) (5 (G)
Total 96-68¢ 949 . -098 - 112:30¢ 10049 -08%
Public sector - 14-02¢ 240 017 : 16:30¢ 247 -015
Private sector 8266 923 12 , 96-00 5:80 102
Housing 27-71 1-94¢ 070 . 2771 194¢ 070
Private sector 5485 729 (133 .- €829 786 115

less housing

,.
# Table 6.17, column 4; Table 6.18, column 1.
¢ Average Ohm and fy; Tables 6.2 and 6.18, eplumns 2 and 8.
¢ Tables 6.19, ncEBb 4; Table 6.20, noEEn 1.
¢ Average of £, and Rj. :
-¢ 14-5 percent of total capitul stock. )
"4 Income of government enterprises in 1967 (652 million current pesos) deflated
by GNP deflator (2-674) for 1967, Both figures from naticnal accounts,
_® Net house rents in billions of 1958 pesos from national accounts.
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capital stock of the nation. It can there be seen that the rate of
cash return on public sector capital is less than 2 percent. This
is only in part due to low levels of public utility tariffs; it also
stems from the fact that a lot of public investment is in areas
(roads, public buildings, and the like) where no cash return is
received even though the benefit to the @oouoﬁw may be
substantial.

In row 3 of Table 6.21, the capital and the i income accruing
from capital in the public sector are deducted from the corre-
mwommﬁm national totals to yield private-sector figures. Total
income from capital was taken to be the average of R, and 2,
in column 2 and of R, and R, in column 5 of row 1. The
resulting estimates. of private-sector rate of return are greater
than 10 percent under both of our alternative assumptions
regarding depreciation. This is conceptually the best estimate
of the opportunity cost of capital to the public sector in
Colombia.

Rows 4 and 3 ow Table 6.21 attempt to break down the
private sector capital stock and related income into those
amounts corresponding to the provision of housing services
and the remainder. The capital stock {that is, buildings and
_Hmu& devoted to residential housing was estimated by capital-
izing the figure given in the national accounts as net rent from
housing (including the imputed rent from owner-occupied
housing) at a rate of 7 percent. This is consistent with gross
annual rents (including depreciation maintenance, and pro-
perty taxes) of from 10 to 12 percent of the value of the pro-
perty. When housing and house rents are taken out of the
private sector figures, as is done in row 5, it is seen that the
remaining private-sector capital stock has estimated yields of

from 11-5 to 13 percent. If the government could guarantee.

that any funds that it fails to spend on chwo projects wounld
be put to use in the non-housing area of the private sector, then
11-5 to 13 percent would be an appropriate estimate of the
opportunity cost of public funds. However, it is diflicuit to
guarantee this. If the government raises more funds by taxation
or if it spends less on current or capital account, the end result
in all likelihood will be a redizction in the amount of public
borrowing. This in tuvn would permit the banking system to
augment its credit to the private sector which has as its likely

=
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outcome the stimulation of investment throughout the private
sector, including the area of housing construction. I therefore
feel that it is more appropriate to consider the over-all private-
sector rate of return of 10 to 11 %Q.nmﬁ as the OﬁwonEQ cost
of public funds.

A word of caution in &oﬁum the ovvoﬁc.sﬁ\ cost of nmw;&
that is relevant for public decision-making is 2 forward-lcoking
magnitude: what would be the yield of these private-sector
investments that would additionally be undertaken this year
if more capital were to be made available to the private sector?
Our figures do not provide a direct answer to this question.
They rather estimate what has been the historical yield of
investments undertaken in the past. It can be seen in Tables
6.18 and 6.20 that the estimated rates of return based on R,
and R, show no perceptible trend, while those based on R, and
R; reveal a tendency to rise over time. This is indeed the
direction in which we would expect the yield in nmﬁw& to move
as Colombia’s aoouoEHn development ow;ozm bear i anwmﬂnm
fruit.

The Rate of m%%.: to Capital in Colombia

Notes

! In this exercise, total wages and salaries are taken from the national accounts
of Colombia, and the numbers of wage and salary workers, proprietors, inde-
pendent workers and unpaid family workers are taken from Departamento
Administrative Nacional de Estadistica XIH Censo Nacional de Poblecidn, Resumen
general, Table 37, pp. 134-35,

2 They could be made still eloser by taking, for example, depreciation rates of
019 and -G49 for the two categories, respectively; we did not carry out such an
exercise because it would give an exaggerated impression of the degree of aceuracy
of the procedure and the results. It can be stated clearly, however, that either
reducing the depreciation rate on buildings and other construction from 2 to 1-5
percent, or reducing that on machinery and equipment from 5 to 4 percent per
annum would result in 2 substantially greater difference between the depreciation
figures corresponding to columns 1 and 2 of Table 6.11. In short, &mm:,nnmmmon
rates of 02 and -05 for the two ou:wmoznm provide the set of plausible ‘round
numbers’ for which the implied depreciation is closest to the adjusted official series
given in column 2 of ,Hu.En 6.11.

? There is a possibility that the use of the 0-43 ratic might overestimate the [952
inventory stock, because of the unprecedented buildup of inventories (1-388 billion
pesos of 1938) that acourred in 19G6. But even if the year 1966 is neglected in the
computations, the marginal inventory/GDP ratio turns out to ke -384, and apply-
ing this to 1952 GDP yields estimated beginning-1952 inventories of G-18 billion
1938 pesos. The absolute difference between 6:18 and 6-92 hillion pesos, when
compared with the probable levels of total capital stock in Colombia, did not seem
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great enough to warrant making two alternative sets of inventory estimates, The
6-92 hillion peso figure was therefore chosen as the base for deriving the Ecnﬁoé.
stock seriss.

* Studies in the National Balance Shest of the United States, Vol. II, Basic Data.
National Bureau of Economic Research, Princeton University Press, 1863, pp.
42-69.

CHAPTER SEVEN

ON MEASURING THE SOCIAL
OPPORTUNITY COST OF LABOUR

In this m.m@ﬂ. I attempt to examine in some detail the commonly
held notion that the opportunity cost of labor is wm@wwmnnﬁn& by
the product that is forgone from other activities as a conse-
quence of being labor for a mﬁns activity, The first variant of
this notion that will be treated is the idea that in some poor
countries the pool of labor in the agricultural sector is so
abundant, and its marginal product so low (effectively zero,
according to this idea) that other sectors can oﬁumsm their
demand for labér without nsﬁzrzm any significant loss in pro-
duction elsewhere. The second variant to be considered is the
idea, less restrictive than the first, that the product forgone in
other sectors (in this case not necessarily zero or insignificant)
is the appropriate measure of the social opportunity cost of
labor, I shall argue that the data seem to contradict the idea
that great masses of labor can be withdrawn from the agrarian
sector without a palpable loss in product. I shall also contend

‘that the use of forgone product as a measure of opportunity cost

is an oversimplification which can lead an analyst to wrong
conclusions in a number of different ways, Far preferable is the
concept that the supply price of marginal units of labor of
given skill characteristics for given jobs in given labor-market
areas is the relevant measure of social opportunity cost. But
even this concept has some deficiencies, and I shall present.
analyses indicating that the true measure of social opportunity
cost lies somewhere between the measurable supply price of
labor and the market price actually paid in a given activity.
In the course of this analysis, I shall discuss how to deal with

Paper presented at a Meeting of Experts on Fiscal Policies for mﬁvmoﬁsgn Pro- -

motion, sponsored by the International Labor Oiffice at Geneva, Switzerland,
January, 1971,




