Investment in private R & D before 1989: use of
proxies

Is it better to travehopefully than arrive satisfactorily?

By Robin Johnsort

Recent analyses of private investment in R&D inNiZh as that of Weshah
Razzak and Julia Hall, have utilised some roughadgiproximations for
the period from 1960 to 1990 before the MORST sucaene into effect. On
the public investment side, there are more adequeterds of government
departmental expenditures and grants going bacthé&1960s. This paper
reports on a suggestion (made originally by Ralpdttimore) that the
expenditure on R&D by para-statals like the markgtboards would offer
some guidance. The relevance of this is that th&®o survey classifies
marketing boards as part of the private sector awud the public sector.
Business investment cannot be retrieved retrosgaygtiunfortunately. The
boards supported a series of research institutée (DRI, MIRINZ, and
WRONZ) who were ostensibly part of the processaagos but which also
did R&D for primary producers. These institutescateceived government
grants through the DSIR. In the event, only 3 fasts — WRONZ, DRI and
LASRA — could provide records of research expenditurekbgo 1960.
Hence the title of this paper — the proposal ig th& combined expenditure
of three of the institutes could provide a proxy fiot only all the other
institutes but also that of the business sectdnls Feries was then adjusted
to the 1989 determinations of MoORST to create a Bewies of private
investment in NZ R&D. This paper discusses thedmigues and compares
the resulting data with earlier results determinieg the author (Johnson
1999).

Introduction

There have been several recent studies of thef®&D investment in the economy
(Johnson 1999, Johnson 2000a, Johnson, Razzakidmd® 2006, Hall and Scobie
2006). These studies are dependent on the resgai@lavailable on business and
government expenditure on R&D. Hall and Scobie @ypkiginal estimates for the
agricultural sector back to 1927. Private investm&proxied by utilising an

indicator of government (DSIR) grants to the sectmce 1989, MoRST (and latterly
Statistics New Zealand) have conducted a bi-arswaky of firms and organisations
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to determine annual spending in the private sestdhe government sector, and in
the universities. Before 1989 there are fairly goaxbrds on government expenditure
but very little on the business sector and the ensivies.

The data sets used by the various authors are depeon the MoRST (1999 and
others) survey and government records availableréd€fo89. For Johnson and
Razzak studies, a series of private sector estgradtermined by Johnson (1999) are
employed. For the universities this involved takingarying proportion of the annual
grant to the universities from government for tleang before 1989 and interpolating
this data with the MORST data. For the private@gcthe ratio of 1989 private
expenditure to GDP was extrapolated back to 196déwith government
expenditure (Table Al below). The business segt® renamed the private sector,
and government and the universities were combioetfine the public sector. Hall
and Scobie build on the Scobie and Eveleens’ pd@&6), and derive agricultural
private R&D expenditure from the DSIR grants to tegearch associations.

My hypothesis is that the private investment redmefbre 1990 would be more
acceptable if it were derived from original datssome sort than derived from some
varying proportion of GDP. Talking to Ralph Latbre in August 2005 | realised
that some records could survive from the industsearch associations which make
up an important proportion of the MoRST definitioih business’ R&D. (For some
reason, MORST classified the industry researchcaestsons as "business’ and the
CRIs as ‘government’ while Government heavily sdised them both). To this end, |
contacted six of the remaining industry institutastheir records of research
expenditure but was only able to locate recordshwe — DRI, Leather and
WRONZ. The remaining three were MIRINZ, Cawthrorl déine Fertiliser
Association. As a fallback from this line of enquimre-investigate the kinds of grants
and subsidies available for private sector R&Dhia 1960s, 1970s and 1980s.

In this paper, | set out the new estimates of peiR&D expenditure, their relation to
what | prepared in 1999 (Tables A2, A3, and A4)] aame new estimates of the
research stock elasticities with respect to tateldr productivity (TFP), followed by
a section of the research grants given to privatiées.. The results for the research
associations are generally disappointing but thegujgest further interpretations of
the R&D history of NZ are possible and future waskeould build on them. The
results for the analysis based on government geaatanore promising and suggest
further areas of work.

Building a New Data Set

With the cooperation of the research associatioosllected the annual R&D current
expenditure in financial years in current dollassthe three organisations for the
period 1962-1990. This is what they actually sgmemtt does not include capital
expenditure. Some of it would have been fundeddweghment subsidy especially in
the 1960s and 1970s. | then estimated a natiotadldbprivate expenditure on the
assumption that each year’s national figure wapgmmnal to that of the three
institutes and joining the MoRST figure for 1989{(9@ble A4). The results show
that expenditure was somewhat lower in the 1960s18@0s with a period of rapid



catch up in the 1980s as compared with the preéstimaté. | then computed a new
set of stocks of private knowledge and combinedédtvath the existing estimates of
public stocks. The stock transformation is showthatfoot of Table A3.

In Johnson (1999) these estimates of R&D stocke wested in a TFP framework on
the assumption that the effects of previous R&Desxjiture would be brought out in
the Solow residual rather than directly on indusiey output. In addition, foreign
spillovers were incorporated in the form of AusaalR&D expenditure and
government education expenditure in NZ and these explored as a measure of
human skills and other factors outside the R&Dafen Solow productivity. The
TFP measure was derived from the Philpott datarsgtcapital and labour were
weighted by fixed weights based the average sludri@some for the period
concerned. The estimation equation looked like this

(1) TFP: = Const +BPVTR&DS:.; + B,PUBR&DS;.; + B;AUSR&DS.1 +B4EDU;

where the i's refer to industry categories in thieNZSIC SNA system anfl shows
that the stock of research knowledge is being de&ducation expenditure does not
enter as a stock.

Due to the incompleteness of the Yearbook recor@oeernment expenditure on
R&D before 1990, Philpott’s 21 industry categonesye summarised into 9
categories: Agriculture, Fishing , Forestry, PrignBrocessing, Manufacturing,
Building and Construction, Transport and Storagesrgy and Services. The
aggregate data was for the Market Economy (MK) ihaf FP was estimated for all
the then NZSIC categories excludi@gvnership of Dwellings and the Government
sector..

In the case of industry equations in the form 9f $&parate categories of R&D stocks
were identified previously and tested (see Tablg AS this methodology was also
very approximate, we now test some alternativelisoprocedure as well. We use the
agriculture sector as an example in this paper.

There is a fairly complete record, compiled by NRACthe grants paid out by
government departments to various entities for R&fvities. | assume that this was
largely paid to the private sector though crossadepental grants cannot be ruled
out. | propose to re-examine this data, availatdef1964-65 fiscal year to 1985-86.
From 1985-86 to 1989-90 | extrapolated this sariggoportion to DSIR grants
(Table AB).

Comparisions and Tests: The Market Sector

Table 1 shows the results for the re-estimatioaqufation (1) for the market sector as
defined by Philpott (1994). The tabulation showe shccessive estimates made as the
data was assembled and refined up to the preseat Tihe results given in the 1999
conference paper were modified in the same yeamaistake was made in the lag

% DRI expenditure increased by 83% in 1987-88, Leagixpenditure increased by 14% in 1985-86,
MIRINZ expenditure increased by 55% in 1989-90, WiONZ expenditure increased by 55% in
1987-88. At the time of writing | am not sure wiggoing on here.



system and were published in Johnson (2000b). Ssieeere-estimations show the
effect of:
(a) the new data for private expenditure from #search association for the same
period as previously,
(b) the effect of extending the 1999 R&D data ug®02,
(c) the effect of extending the new data for pevexpenditure up to 2002, and
(d) the effect of using the government grant series

The broad pattern emerges that accumulated stdqgkssate R&D knowledge are
consistently related to the following year’s Solmgidual. The accumulated stocks of
public R&D are negatively related to the followipgar's TFP. There are reasonably
consistent relationships between TFP and Austr&ti@b stocks, but somewhat
negative relationships with the level of vote edioca This may be because EDU is a
poor indicator of skill levels or changes in thdd®oresidual are driven from
elsewhere.

Table 1: Experiments with the Market Economy TFP

Elasticities wrt TFP

Description Constant PVI PUR; AUS.; EDU. R

1. Conference 1999 -1.12 0.34* -0.35* 0.15* 0.04 0.95
1962-98

2. 1999 Revision -0.95 0.39* -0.38* 0.13* 0.02 0.95
1962-98

3. Res Assns Revision 6.17 0.10 -0.07 0.25* -0.21* 0.89
1962-98

4. No 2 to 2002 0.96 0.75** -0.67** 0.04 0.03 0.95

5. No 3 to 2002 7.72 0.25* -0.12* 0.11** -0.32** 0.87

6. Cobb Douglas model -0.93 0.57* -0.59* 0.07 0.03 9.9
1962-98

7. Grants model 1965-90 -1.50 0.56** -0.40** .28 -0.20* 0.88
1965-02

8 Cointegrated model -9.17 0.27* -0.63* - - 0.98
1965-02

9. Indexed modél 0.001 0.64** -0.49** (0.22** -0.14 0.89
1965-02

** Significant at 1 per cent level
* Significant at 5 per cent level

1 This equation took the form Output=F(L,K,PVPEBS,AUSS,EDU)
2 O/L = (K/L,PVTS/L,PUBSI/L,L) with grants data
3  First difference model with grants data.

The new data from the research associations caitggbothing in the period 1962-98
but resurfaces over the longer period 1962-200thdrperiod 1962-98, public stocks
of R&D are now non-sgnificant but also re-emerg&962-02. The Cobb Douglas
model confirms the earlier results for 1962-98 gavate and public stocks of R&D
knowledge. The rates of return on depreciated abipivested in private and public
R&D vary from $11.9 to $17 per $ invested in thivgie case and $-4.8 to $-7 in the
public case (Johnson 2000b, pp.10-19). The granteh(7) is an improvement on
result (5) when the RA ivestment variable is repthby a grant variable (Table A6).
In this specification there is also a significags@ciation with Australian R&D



investment and a negative relationship to Educapmnding. For the period 1965-98
the grants model also works well.as compared V@th (

The new data on private investment in R&D by RAdigappointing. The private
investment series based on proportions of natimicalme used from 1999 onwards
was possibly picking up systematic fluctuationgational income. This then became
reflected in the stock of R&D in a given year. Sirthe dependent variable, TFP, was
set as a function of that stock in the previous yaaery positive relationship
emerged. The actual expenditure by the researdgtiaisns appears to be
independent of changes in GDP. It is possiblegbaernment grants change as
Budget policy changes which could be associateld gfianges in GDP.

Comparisions and Tests: the Agriculture Sector

The next section is devoted to the way | treatédvidual sectors of the economy in
the 1999 analysis. The Johnstral (2006) paper and the Hall and Scobie paper also
used the same data base. It will be recalled tk#iric data availabilities restricted

the analyis to 9 sectors, viz, Agriculture, FishiRgrestry, Primary Processing,
Manufacturing, Energy, Building, Transport, andvgsrs. For the R&D data set,
these NZSIC categories were matched by groupingsudput areas’ according to the
then MoORST definitions. In the case of private stweent in R&D the MORST data
only ran from the 1989-90 fiscal year. For the p&rl962-90 the sector shares were
based on the MORST 1990 survey (Table A5). (Intaaldiafter the publication of the
1999 results, the sector shares were revised éoitathe university shares).

The analysis will proceed in steps in the followorger:
(a) the effect of the revised 1999 share allocati®®2-98
(b) the effect of the new definition of PVT 1968-9
(c) the effect of updating the data series to 2002
(d) the effect of spillovers in R&D, and
(e) the effect of the grants variable.

The question of spillovers arises because eaclsindsector obtains new knowledge
from the total body of previous research carriet thumay be that in a statistical snse
that a given industry group may show a greater sghypwith national trends than
with its own sector trends. In addition, the cortadpown’ research for an industry is
very hazy and in the MORST surveys is nominatethbyproviders. There is more
discussion of this problem in the Summary and Qgsichs section.

Table 2 shows the effects on the agriculture seafttite revised share allocations
between industries shown in Table A5.

Table 2: Experiments with the Agriculture Sector TR (1) 1962-98
Change of Shares

Description Constant PVT PUB AUST EDU R
1. Conference 1999 3.31 2.59*%* -2.32** -0.43* O*77 0.96
2.1999 Revision 4.87 2.91* -2.51** -0.46* 0.60* 0.96
3.2003 share revision 5.50 2.40% -2.02** -0.71*.76* 0.95



The 1999 estimation gave a very strong indicatiopositive relationships. The 1999
revision likewise. When the university shares wateduced, the elasticities were
smaller for PVT and PUB but stayed the same smghsagnificance.

Table 3 shows the effect of introducing the RA digifon of private stocks. Three
things have happened: the new PVT stock has nistgtal relationship to agricultural
TFP; it also drags the public stock variable outhef analysis, and Australian R&D
stocks appear to have a considerable effect onwdtgnial TFP.

Table 3: Experiments with the Agriculture Sector THP (2) 1962-98
Change of PVT definition

Description Constant PVT PUB AUST EDU R

1. Res Assns Revision -4.69 -0.07 0.06 0.73* -0.22 0.86
old shares

2. RA’s + new shares -4.87 -0.08 0.06 0.76* -0.23 0.86

Table 4 shows the effect of enlarging the sampE62-2002. Public stocks appear
to drop out in the longer period but re-appear wihenuniversity shares are included.
The new private stocks remain non-significant deree and Australain R&D stocks
re-appear as they had previously.

Table 4: Experiments with the Agriculture Sector THP (3) 1962-02
Change of period

Description Constant PVT PUB AUST EDU 2R
1. 1999 shares 62-02 -0.52 0.56** -0.29 0.05 50.0 0.90
2. Revised shares 62-02  3.10 0.92** -0.48** -0.480.25 0.91
3. RA’s+old shares 62-02 -3.61 0.10 0.11 0.496:16 0.88
4. RA's+'03shares 62-02 -0.81 0.22 0.05 0.28 90.2 0.88

Table 5 shows some results testing the spillovpothesis. In 1. we test whether
nationalPVT R&D stocks would offer a better explanatiorchfinges in agriculture
TFP in place of the supposed agriculture sharee €lasticity is greater than earlier
results but at a lesser degree of significanceli®stocks in agriculture are non-
significant and Australian stocks take their pldoe2. we test whether national
public investment is more important than agricwtyoublic investment alongside the
research association definition of private agriodt investment. Apparently nothing
works in this specification. In 3. we test whether can replace both private and
public agricultural stocks with the respective oa#il stocks. As might perhaps be
expected there is no significant association anstralian stocks appear to be
dominant.

Table 6 shows the results when the "Grants’ dedmiof private investment is
substituted in the estimation. The "Grants’ sey atarts in 1964-65. No 1. shows that
the agricultural share of the grants variable is-significant as are the other
independent variables in the period 1965-98. Neh@ws that this result is confirmed



Table 5: Experiments with the Agriculture Sector THP (4)

Spillovers
Description Constant PVT PUB AUST EDU 2R
1. Total PVT 1962-02  -0.53 053 -0.22 0.42* -0.62 0.89
2. Total PUB 1962-02 -0.81 0.22 0.06 0.31 -0.34 0.89
3. TotalPVT+TotalPUB  -0.98 0.41 -0.13 0.48* -85 0.89

1962-02

for the 1965-02 period.. However, in the spilloease in 3. and 4. both "all grant
stocks’ for PVT in 3. combined with agriculture Pi$®cks, and the combination of
national stocks for both PVT and PUB in 4. showgigant elasticities for all
variables. The size of the elasticities reflectspercentage increase in the TFP
measure corresponding to a 1 percent change tothleR&D stocks as the case may
be. In 3. the return on total private stocks isudt®2.5 per dollar of stocks. The return
on public stocks is negative $0.96. However thedrtgnce of these experiments
relates more to defining a suitable investment ptban the estimated rate of return.

Table 6: Experiments with the Agriculture Sector TR (5)

‘Grants’

Description Constant PVT PUB AUST EDU 2R

1. ‘Grants’ PVT,new shares -1.78 0.43 -0.14 0.470.38 0.83
1965-98

2. "Grants’ PVT,new shares -1.09 0.17 0.17 0.580.74* 0.86
1965-02

3. TotalPVT “Grants’ -6.03 1.50** -1.02** &** -0.69* 0.89
1965-02

4., Total PVT+Total PUB -4.60 1.41* -0.95* 86* -0.74* 0.88
1965-02

Summary and Conclusions

The search for a better definition of private inw@snt in R&D has had mixed results.
The specification based on research associatidesd ta indicate a significant
relationship with agricultural TFP but showed st significant relationship for the
market economy for the period 1962-2002 (optiomdhle 1).

However, the specification based on governmenttgrarthe private sector shows
more promise. In the market economy (option 7, @ab| all four independent

variables show significant association with mad@nomy TFP. In the agricultural
sector (options 1. and 2., Table 6), substitutirggrants PVT variable does not relate
to agricultural TFP. However, in the spillover loyipesis, the national total for stocks
based on grants (options 3.and 4.,Table 6), hafiite relationship to changes in
agricultural TFP. This suggests that it would betimohile to repeat the Johnson
(1999) analysis and the Johnsairal analysis (2006) based on combined cross section
and time series data.



In summary, the earlier MORST idea that industc&s nominate the research
expenditure that applies to them is a weak onat Bappens, MoRST has dropped
the idea of “output areas’ from more recent sunaaybpublications. The presence of
any spillovers at all in the science market negtitesdea of specific output areas.
Instead, science knowledge should be regardedjaseaxally available pool of
knowledge and the science discovery process irsinglshould be concerned with
determining what is useful in a particular applieatout ofall that is available.

Further I now question whether the Griliches (197&)on that science expenditure
can be converted to a stock of knowledge like akstd capital assets is a workable
proposition. A stock depends on the perpetual itorgrmodel and needs a specified
rate of real depreciation. Is the accumulationcidrsce knowledge like this? Can we
find some other way of identifying the influencevdfat is undoubtedly a large
stream of social expenditure?
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Appendix

Table A1 : DERIVATION OF 1999 ESTIMATES OF PRIVATE
INVESTMENT IN R&D 1962-90

Fiscal Year GOVT/gdp PTE/gdp Investment
Ending actual % est % est $m
1962 0.0030 0.0015 4.31
1963 0.0029 0.0014 4.36
1964 0.0029 0.0015 5.09
1965 0.0033 0.0016 5.95
1966 0.0034 0.0017 6.82
1967 0.0038 0.0019 7.96
1968 0.0041 0.0020 8.75
1969 0.0042 0.0021 9.75
1970 0.0042 0.0021 10.78
1971 0.0044 0.0022 12.80
1972 0.0045 0.0023 15.82
1973 0.0047 0.0024 18.96
1974 0.0048 0.0024 22.05
1975 0.0053 0.0027 27.35
1976 0.0054 0.0027 31.71
1977 0.0048 0.0024 34.08
1978 0.0052 0.0026 40.40
1979 0.0060 0.0030 50.90
1980 0.0059 0.0030 59.37
1981 0.0062 0.0031 71.58
1982 0.0064 0.0033 92.36
1983 0.0064 0.0033 104.08
1984 0.0059 0.0033 115.13
1985 0.0055 0.0033 130.45
1986 0.0057 0.0032 145.37
1987 n.a. 0.0031 176.32
1988 n.a. 0.0031 191.76
1989 n.a. 0.0030 199.20
1990 0.0039 0.0028 217.20



Table A2: EXPENDITURE ON R&D BY PROVIDERS IN NEW ZE ALAND
Nominal Expenditure Real Expenditure
FiscYear Private Govt. Univ. DeflatoPrivate Public Total
Ending Sector Sector Sector $82-83
1962 4.3 7.6 2.6 168 25.6 60.7 6.38
1963 4.4 8.1 2.8 177 24.9 61.6 6.48
1964 5.1 8.7 3.1 182 28.0 64.8 2.99
1965 5.9 10.5 3.4 185 31.9 75.1 QO07.
1966 6.8 12.1 4.1 191 35.6 84.8 420.
1967 7.9 14.2 4.8 192 41.1 99.0 140.
1968 8.7 15.7 5.8 202 43.1 106.4 1495
1969 9.7 17.1 6.7 210 46.2 113.3 359.
1970 10.8 19.9 7.7 221 489 1249 173.8
1971 12.8 23.1 9.8 242 52.9 136.0 188.8
1972 15.8 28.1 131 278 56.8 148.2 205.0
1973 19.1 33.9 17.8 307 62.2 168.4 230.6
1974 22.1 39.7 24.1 333 66.4 191.6 258.0
1975 27.4 49.4 27.6 353 77.6 218.1 295.8
1976 31.7 58.1 31.8 402 78.9 2236 3025
1977 34.1 62.7 30.2 486 70.2 191.2 261.3
1978 40.4 74.1 34.1 523 77.2 2069 284.1
1979 50.9 92.4 41.2 591 86.1 226.1 312.2
1980 59.4 103.8 38.1 673 88.3 210.8 299.1
1981 716 1283 47.1 774 925 226.6 319.1
1982 92.4 163.5 55.5 894 103.4 245.0 348.3
1983 104.1 1845 59.9 1000 104.1 244.4 3485
1984 115.1 187.9 61.6 1080 106.6 231.0 337.6
1985 1304 197.1 64.1 1164 1120 224.4 336.4
1986 1454 230.7 84.7 1329 109.4 237.3 346.7
1987 176.3 226.1 105.2 1572 112.2 210.8 322.9
1988 191.7 2494 1139 1763 108.7 206.1 314.8
1989 199.2 259.1 1379 1910 104.3 2079 3121
1990 217.2 290.2 139.2 2017 107.7 2129 320.6
1991 217.1 318.2 166.3 2069 1049 234.2 339.1
1992 222.7 3172 1771 2096 106.3 2358 342.1
1993 229.2 3124 2324 2136 107.3 2551 3624
1994 263.3 3434 2335 2178 1209 2649 385.8
1995 257.1 358.1 2541 2214 116.1 276.5 392.6
1996 2525 3756 2735 2258 111.8 287.5 399.3
1997 282.0 389.0 340.0 2287 123.3 318.7 442.0
1998 3125 391.3 403.6 2335 133.8 3404 474.2
1999 316.0 387.0 3720 2353 134.3 322.6 456.9
2000 324.1 393.1 374.1 2354 1376 3259 463.5
2001 367.0 421.0 402.0 2436 150.6 337.8 488.4
2002 4194 453.1 435.8 2529 1658 3515 517.3
2003 470.7 4721 4548 2543 185.1 364.5 549.6
2004 522.0 491.1 4548 2637 198.0 358.7 556.7
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Notes:

Table A3: TOTAL MARKET R&D STOCK AT 5% DEPRECIATION

$'83
FiscalYear Private Public Total

1961-62 170.6 404.7 575.3

1963 186.9 446.0 633.0
1964 205.6 488.6 694.2
1965 227.2 539.3 766.5
1966 251.5 597.1 848.6
1967 280.0 666.2 946.3
1968 309.1 739.4 1048.5
1969 339.8 815.7 1155.6
1970 371.7 899.8 1271.5
1971 406.0 990.8 1396.8
1972 442.6 1089.5 1532.0
1973 482.6 1203.4 1686.0
1974 524.9 1334.8 1859.7
1975 576.2 1486.2 2062.4
1976 626.3 1635.5 2261.8
1977 665.1 1744.9 2410.0
1978 709.1 1864.5 2573.7
1979 759.8 1997.4 2757.2
1980 810.1 2108.3 2918.4
1981 862.1 2229.5 3091.6
1982 922.3 2363.0 3285.4
1983 980.3 2489.3 3469.6
1984 1037.9 2595.8 3633.7
1985 1098.0 2690.4 3788.4
1986 1152.5 2793.2 3945.7
1987 1207.0 2864.3 4071.4
1988 1255.4 2927.2 4182.6
1989 1296.9 2988.7 4285.6
1990 1339.8 3052.1 4391.9
1991 1377.7 3133.7 4511.4
1992 1415.1 3212.8 4627.9
1993 1451.6 3307.3 4758.9
1994 1499.9 3406.8 4906.7
1995 1541.1 35129 5054.0
1996 1575.8 3624.8 5200.6
1997 1620.3 3762.3 5382.6
1998 1673.1 39145 5587.6
1999 1723.7 4041.4 5765.1
2000 1775.2 4165.2 5940.4
2001 1837.0 4294.8 6131.8
2002 1910.9 4431.5 6342.4
2003 2006.4 4571.8 6578.2
2004 2103.9 4701.9 6805.8

Starting stock = $86.3/(0.1 + 0.05)
= $575.3m (in $1982-83)
0.1 is the growth rate of R&D exdiuare 1962-72
0.05 is the annual depreciatior rat
End of year stock
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Table A4: REVISED PRIVATE INVESTMENT AND STOCK $m

Res. Assns.

Fiscal Year Current Inv Real Inv Stock
1961-62 1.8 11.0 73.4
1963 2.4 13.5 83.2
1964 2.5 14.0 93.0
1965 3.8 20.4 108.7
1966 4.4 22.9 126.2
1967 6.2 32.3 152.2
1968 6.9 34.2 178.7
1969 8.2 39.0 208.7
1970 9.6 43.3 241.6
1971 10.3 42.8 272.3
1972 12.4 445 303.2
1973 12.0 39.1 327.1
1974 13.7 41.2 352.0
1975 17.0 48.0 382.4
1976 18.7 46.5 409.8
1977 20.3 41.9 431.2
1978 24.7 47.2 456.8
1979 22.5 38.1 472.1
1980 324 48.1 496.6
1981 39.0 50.4 522.2
1982 50.0 55.9 552.0
1983 59.1 59.1 583.5
1984 63.9 59.1 613.5
1985 68.9 59.2 642.1
1986 83.5 62.8 672.8
1987 113.0 71.9 711.0
1988 192.0 108.9 784.4
1989 205.3 107.5 852.6
1990 217.2 107.7 917.7
1991 217.1 104.9 976.7
1992 222.7 106.3 1034.1
1993 229.2 107.3 1089.7
1994 263.3 120.9 1156.1
1995 257.1 116.1 1214.5
1996 252.5 111.8 1265.6
1997 282.0 123.3 1325.6
1998 3125 133.8 1393.1
1999 316.0 134.3 1457.7
2000 324.1 137.6 1522.5
2001 367.0 150.6 1596.9
2002 419.4 165.8 1682.9
2003 470.7 191.0 1789.7
2004 522.0 197.9 1898.2

Table A5: SECTOR SHARES FOR 1989-90
PRIVATE SHARES PUBLIC SHARES
1999 shares Revised 1999 shares &kvis

Agriculture 0.086 0.0543 0.374 0.2967
Fishing 0.005 0.0055 0.066 0.0488
Forestry 0.009 0.0096 0.051 0.0387
Pr Processing 0.340 0.3253 0.062 0.0521
Manufacturing 0.291 0.3258 0.092 0.0892
Building 0.018 0.0239 0.002 0.0078
Energy 0.034 0.0277 0.005 0.0102
Transport 0.024 0.0217 0.009 0.0076
Services 0.193 0.2060 0.339 0.4523
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Note: Private shares do not vary between 1962 880 Wvhereas public shares do vary.
Revised shares take into account university grlaytsutput areas. Public shares available on
request.

Source: MORST (various)

Table A6: STRUCTURE OF "GRANTS’ VARIABLE
Fisc Years Grants RaiSethl Real Exp Real stock $m

$th/non$th/nom $m @ 0.05%
64-5 1412 10689 57.51 383.40
65-6 1737 13(5E8 68.53 432.76
66-7 1910 14351 74.96 486.08
67-8 2136 16094 79.68 541.45
68-9 2429 18FR»2 87.15 601.53
69-0 2723 20m17 92.84 664.30
70-1 2395 18(B®% 74.57 705.65
71-2 2989 228322 81.01 751.39
72-3 3628 27386 89.05 802.86
73-4 4124 3124 93.32 856.04
74-5 4613 34588 98.47 911.70
75-6 5426 40884 101.70 967.82
76-7 5682 42813 88.09 1007.52
77-8 6179 46558 89.02 1046.17

78-9 9369 7035 119.45 1113.31
79-0 12404  9348K. 138.88 1196.52
80-1 14275 1075&2.1 138.97 1275.67
81-2 16307 1228B3.2 137.44 1349.32
82-3 18007 135682.7 135.68 1417.54
83-4 16237 122345.8 113.28 1459.95
84-5 17248 129963.6 111.65 1498.60
85-6 25849 194722.2  146.56 1570.23
86-7 27806 209518.2  133.28 1625.00
87-8 28013 2110679 119.73 1663.47
88-9 28455 214433.4 112.26 1692.56
89-0 28800 217008.0 107.68 1715.61

90-1 104.88 1734.71
91-2 106.25 1754.23
92-3 107.30 1773.82
93-4 120.89 1806.02
94-5 116.08 1831.80
95-6 111.82 1852.03
96-7 123.30 1882.73
97-8 133.80 1922.40
98-9 134.30 1960.58
99-0 137.60 2000.15
00-1 150.60 2050.74
01-2 165.80 2114.00
02-3 191.00 2199.30
03-4 197.90 2287.24

Notes: Total investment is estimated in proportmthe grants made so as to be equivalent to
the MoRST data for 1989-90. Up to 1988-89 this giaeevised estimate of real private
expenditure on R&D. Thereafter, the MoRST investiigshown. Since the starting stock is
amortised at the expenditure level of 1964-65whele stock series is revised.

Source: NZ YearBooks
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