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0.3520 0.0911 134.92% 14.00%
-0.0686 0.4073 -64.48% 109.95%
1.1832 -0.2967 468.53% -55.71%
-0.0530 0.9064 -21.39% 184.71%
-0.2012 08771 -97.40% 169.61%
-0.1994 0.3408 -90.52% 44.30%
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-0.1156 0.7263 -85.11% 136.34%
-0.1258 0.3294 -44.15% 66.42%
0.3235 -0.0723 93.82% -23.55%
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0.0718 0.0337 17.54% 9.84%
0.2599 0.2015 106.83% 36.52%
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1981 119.514% 29.958% 1981 88.866% 40.658% 1981 295.983% 46.150%
1982 131.391% 28.843% 1982 92.297% 35.756% 1982 136.204% 42.749%
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1992 109.042% 114908 1992 84.203% 19.588% 1992 113.522% 25.338%
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1988
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204.165%
183.148%
232.583%
265.409%
276.668%
164.847%
122.992%
141.022%
156.77%%
124.394%
99.741%
109.589%
120833%
341698

100.285%
89.918%
83.736%
81.058%
18.591%
62.491%
54.966%
55.250%
S8.158%
056
46.959%
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J2.948%
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1979
1980
1981
1982
1983
1984
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1986
1987
1988
1989
1990
1991
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119.942%
102.180%
118.362%
146.425%
121.531%
118.670%
85.750%
103.072%
121809
106.405%
86.179%
98.532%
107.831%
123410

EABRENES
45.494%
34.283%
30.061%
30.342%
29.822%
30.492%
24.931%
26.257%
30.033%
28.002%
22.330%
24.891%
2).381%
21.950%
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1980
1981
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1983
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1985
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1988
1989
19%0
1991
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i

100.288%
108.110%
1290708
141.780%
1218708
110.692%
90.443%
99.139%
84.569%
12.808%
14.858%
68.215%
11.248%
T1.441%

LT TEIT

37.609%
371848
35.582%
33.256%
16128
2.187%
26.56%%
21.726%
B.141%
22018
25.053%
2.959%
23.116%

1978
1980
1981
1982
1983
1984
1985
1986
1881
1988
1988
1990
1891

1892

191853
211,255
257418
2105684
120248
172557
136.232%
2029078
2622118
324 6088
54,2008
160.795%
185.443%
158,448

J6.885%
42.968%
£
10.984%
Hin
36819
40N

1979
1980
1881
1982
1983
1984
1985
1986
1987
1988
1989
1990
1891
1992

90.9708.
844018
94.276%
108.992%
109.426%
104.770%
98.704%
116.255%
89.674%
91.743%
92.886%
59.397
59.485%
75.752%

46.154%
454718
36.654%
1% Fro
35.461%
11.859%
31.403%
8.11%
24.158%
251
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1980
1981
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1987
1988
1988
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1391
1392

15.169%
T1.891%
9%6.014%
94.009%
16819%
81.784%
10.766%
827134
62.925%
59.780%
68.415%
68.621%
63.842%
16.715%

148.299%
139.887%
126.865%
109.469%
18.770%
64.579%
45.348%
LYAK )
36.951%
2.914%
2473%
41568
22.891%
21.58%%
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1879 126.624% 927308 1979 66.863% 109.427%
1980]  141.705% Y 1980 53448 918428
1981 183.543% 93.562% 1381 60.870% 84.705%
1982 183.100% 86.484% 1982 69.799% 83.184%
1983 205.252% 83.289% 1983 87.538% 11.7198%
1984 199.083% $6.939% 1984 79.923% Lk
1985 £7.084% 73.238% 1985 70244 55.405%
1986 119.045% 76.540% 1986 81.423% 49.528%
1987 115.156% 80.688% 1987 53.683% 45.330%
1988 122.197% 79.200% 1988 51.595% 40.643%
1989 11,4468 11.830% 1989 45.955% 35.588%
1990 35.261% 19.163% 1990 53.984% 33.336%
1991 104.171% 508078 1991 45.459% 205M1%
1992 14.742% 448048 1392 828108 225313
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The Analysis and Estimation of Marginal Capital
Productivity in the Pharmaceutical Industry

Graduate school of Economics, Gakushuin University

Fumito Kurosawa

Abstract

In some economic analyses, productivity is estimated by input data defined by
tangible resources such as labor and capital stocks. For industrial growth,
however, firms need not only tangible resources but also intangible ones.

In the pharmaceutical industry, research and development (R & D) investment is
a critical expenditure affecting future productivity. The future returnto R & D
investment is generated by future inventions; in other words, present R& D
investment provides the source of new technology and new products. In addition,
new products and new technologies require accumulation of the results of R & D
investment. That is the intangible asset called knowledge capital stock.

In this paper, I estimate marginal capital productivity from the view of intan-
gible capital stocks. I found that the marginal capital productivity of both
tangible capital and knowledge capital have been falling steadily over a number
of years.
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