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Introduction

Economic  models  describing  economic  long-run  growth  consider 
technological  change  as  the  main  driver  of  growth,  which  can  be 
considered  endogenously  or  exogenously  driven.  The  key  difference 
between the endogenous and exogenous model is the assumption made 
on the evolution of production function and the interpretation of the 
role  of  non  rival  and  excludable  intangible  goods.  The  exogenous 
model, by considering knowledge as an external variable (a public good 
that cannot be internalized in the model), assumes diminishing returns 
of the production function. Countries have their growth limited by the 
tangible goods, capital and labour. As knowledge does not depend on 
the firms’ behavior, it is consider as a variable that does not allow the 
distinction  between  different  actors.  As  a  consequence,  initial 
conditions and current disturbances of actors’ setting have no long-
run effect on the level of output and consumption. The rate of return 
on investment and the rate of growth of capital output are decreasing 
functions of the level of per capita capital stock.
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As  the  name  points  out,  the  endogenous  growth  model  regards 
knowledge as an internal variable – most technological changes take 
place because of intentional actions taken by profit maximizing actors 
in response to market stimulus. With this assumption, intangible goods 
producers benefit from their activities and, considering that this type 
of  goods  can  grow  without  bounds,  the  production  of  output,  as  a 
function  of  stock  of  knowledge  and  other  inputs,  has  increasing 
returns.

Romer  (1990)  proposed  this  endogenous  model,  which  considers  the 
departure from the usual assumption of diminishing returns, based on 
three  premises:  the  main  driver  of  growth  is  technological  change, 
technology  confers  benefits  to  the  actors  that  developed  the  new 
idea, and intangible goods are non rival goods.

The last two premises bring us to the discussion of two fundamental 
concepts: rivalry and excludability. An actor that produces knowledge, 
as referred before,  is able to take benefits from his action (partial 
excludability)  but  cannot  prevent  the  intangible  capital  good 
dissemination (non-rivalry) – the use of a new design by an individual 
does  not  exclude  the  use  by  another  actor  and  externalities  are 
produced.

This  partial  excludability  of  knowledge  assumes  a  decisive  part  in 
making technological change endogenous. If a firm obtains profits from 
a partial market monopoly of a new concept, achieved by patenting or 
keeping  secret,  it  will  have  motivation  to  implement  R&D  activities 
because  the  investment  made  will  have  return  before  the 
transformation of the concept in a complete public good.

The most important consequence of this incomplete appropriability and 
non-rivalry  of  knowledge  associated  with  unbounded  growth,  is  the 
consumption  goods  production’s  convexity  as  a function  of  stock  of 
knowledge when all other inputs are held constant – multiplying the 
invest in non rival goods in a certain rate brings an increase in output 
superior to the original rate (non rival goods are path dependent).

The non-rivalry of intangible capital goods leads to increasing returns 
of scale because the effects produced by this kind of goods transcend 
the initial investment – actors non-producers of knowledge could take 
freely  benefits  of  knowledge  and the welfare  created  is  multiplied 
(the invention of consumer product like telephone or computers, have 
produced externalities much superior to the investment on input).
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In conclusion, the endogenous model provides an explanation for the 
differences between the levels of growth of developing and developed 
nations,  by  assuming  increasing  returns  to  per  capita  capital  in  the 
production of per capita output.

Within this context, investment in intangibles assets and, in particular, 
investment  in  knowledge  creation  is  believed  to  be  an  essential 
condition  for  economic  growth.  Nevertheless,  the  effect  of 
intangibles on the macroeconomic productivity growth is not immediate 
and may  be  difficult  to measure.  Corrado,  Hulten  and Sichel  (2005, 
2006)  define  intangible  investment  as  expenditures  by  businesses 
intended to boost output in the future but that are not traditional, 
tangible  physical  capital.  Therefore,  there  are  concerns  about  the 
accurateness of the official data measures of the factors that affect 
economic growth (Corrado, Hulten and Sichel 2006). Recently, several 
authors  defend  this  point  of  view  arguing  that  one  possible 
explanation for the differences between reality and measures is due to 
the under-consideration of the investment in intangibles (see Corrado, 
Hulten  and Sichel  2005,  2006;  Marrano and Haskel  2006;  Marrano, 
Haskel and Wallace 2007; Hao and Manole 2008).

As  in  most  countries,  the  Portuguese  national  accounts  treat 
intangibles as an intermediate good and not as an investment.  In this 
context  and  considering  that  the  impact  of  intangibles  on  the 
Portuguese economy was never analyzed in detail,  this paper aims at 
applying  the  theoretical  framework  and  methodology  developed  by 
Corrado, Hulten and Sichel (2006) and Marrano and Haskel (2006) to 
estimate expenditures and investment in intangibles for the Portuguese 
economy.

Methods and Databases

Following the methodology of Corrado, Hulten and Sichel (2006) and 
Marrano  and  Haskel  (2006)  and  in  order  to  allow  international 
comparisons,  this  paper  will  measure  intangible  investment  in  the 
business sector. The government sector will not be considered in this 
analysis.

Three different broad categories of intangibles assets are considered: 
Computerized  information  (software,  computerized  databases); 
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innovative  property  (scientific  R&D,  mineral  explorations,  copyright 
and license cost, product development in financial industries, design, 
R&D  in  social  sciences  and  humanities);  and  economic  competencies 
(brand  equity,  vocational  training  and  organizational  capital).  The 
procedures  for  the  different  variables  will  be  described  below. 
Various methods and surveys are used to estimate the spending on the 
different intangibles categories, but the Quadros de Pessoal database 
is the main data source at this stage of the project. Therefore, the end 
of this section will provide a description of this database.

Computerised information

Computer Software

The EU-KLEMS database provides information on computer software for 
all European countries. Thus, we followed Marrano and Haskel (2006) 
and  considered  the  data  from  this  database.  The  EU-KLEMS  (2008) 
database  is  the  main  output  of  a  research  project  that  aimed  at 
studying  productivity  trends  in  the  European  Union.  The  database 
includes  information  on  output  growth,  employment,  skill  creation, 
capital formation and total factor productivity at the industry level. 
The inclusion  of  data  from National  Accounts  in order to make the 
distinction  between  own  account  and  purchased  computer  software 
will be considered in a future analysis.

Computerized Databases

The Quadros de Pessoal Database (firm database) provides information 
on the sales of the computerized database activities industry. This data 
complements  the data  provided  by  EU-KLEMS for computer  software, 
despite not considering own account investments by firms.

Innovative property

Scientific R&D

Following the UK procedure, expenditure on R&D as published in BERD 
is collected from the OECD - Main Science and Technology Indicators 
2008-2  (1982-2007).  This  indicator  may  double  count  the  software 
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industry  R&D  investment;  an  issue  that  will  considered  in  future 
analyses.

Mineral Exploration

For the UK, the mineral exploration investments were taken from the 
National Accounts. For Portugal the National Accounts will also be 
used for measuring these assets. Nevertheless, the data presented in 
this  paper  is  collected  from an alternative  source,  the  Quadros  de 
Pessoal Database. This database provides information on sales from the 
Mineral Exploration Industry excluding the Services Associated to Oil 
and Gas Extraction not Related to Prospection Industry and the Salt 
Refinement Industry.

Copyright and license costs

The  National  Accounts  are  also  the  data  source  for  copyright  and 
license costs for the UK study. For Portugal, the data collection for 
copyright and license costs was also similar to the one adopted for 
mineral exploration. The information was collected from the Quadros 
de  Pessoal  Database  that  provides  information  on  sales  from  the 
Books,  Newspapers,  Magazines,  and  Sound  Publishing  Industry, 
Reproduction  of  Recorded  Sounds  or  Videos  Industry,  Radio  and  TV 
Activities,  and  Other  Artistic  and  Literary  Activities  Industry.  The 
National Accounts will be use in a second step of the work.

New product development costs in the financial industry

In the UK, the new product development costs in the financial industry 
were measured  as 20% of intermediate  consumption  by  the Financial 
Services Industry. The Quadros de Pessoal database provides data on 
the sales from the Financial Industry. This value is multiplied by the 
share  of  innovation  expenditures  of  the  financial  industry  obtained 
from  the  Third  Community  Innovation  Survey  (4%).  The  data  from 
National  Accounts  and  from  different  waves  of  the  Community 
Innovation Survey will be used to validate this data.

New architectural and engineering designs
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To account for the new architectural and engineering designs the UK 
methodology  is  followed  for the Portuguese  context.  It  is  consider 
that 50% of sales from the Architectural and Engineering Industry and 
the  earnings  from  designers  of  other  industries  account  for  the 
investment in this kind of intangible. The Quadros de Pessoal Database 
provides data on these itens.

R&D in social science and humanities

The expenditures in R&D in social science and humanities are included 
in the Scientific R&D.

Economic competencies

Brand Equity - Advertising expenditure and Market research

In the UK, data from the Advertising Association was used to account 
for the advertising expenditure. For Portugal, National Accounts will 
also be used for measuring this intangible expenditure. Nevertheless, 
the data  presented  in  this  paper was  collected  from an alternative 
source,  the  Quadros  de  Pessoal  Database.  This  database  provides 
information  on  sales  from  the  Advertising  Industry  and  the  Market 
Research Industry.

Firm-specific human capital 

In line with the UK methodology,  the firm specific human capital for 
Portugal was measured by the Compensation of employees (EU Klems) 
multiplied  by  the  percentage  of  training  costs  obtained  from  the 
Eurostat Vocational Training Survey (1999 value).

Purchased Organizational Structure

Data  from  Management  Consultancy  Association  on  the  turnover  of 
management  consultants  allowed  the  estimation  of  purchased 
organizational structure expenditures for the UK. For Portugal, the 
sales of the Management Consulting Industry taken from the Quadros 
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de  Pessoal  Database  are  used  to  account  for  the  Purchased 
Organizational  Structure.  As in previous items,  these values will be 
complemented with National Accounts data.

Own Account Organizational Structure

In  line  with  the  UK  study,  own  account  spending  on  organisational 
structure was estimate as one fifth of managers’ earnings. The Quadro 
de Pessoal database contains information on the earnings of managers 
in every private Portuguese firms.

The  Portuguese  Personnel  Register  dataset  called  “Quadros  de 
Pessoal” is an annual mandatory employment survey collected by the 
Portuguese  Ministry  of  Employment  since  1982.  The database  covers 
almost all firms (and establishments) with wage earners. It excludes 
Public  administration,  entities  that  employ  rural  non-permanent 
workers and housekeepers. 

The  degree  of  coverage  and  reliability  of  the  data  is  considered 
extremely high, since each year every establishment with wage earners 
is legally obliged to fill in a standardized questionnaire. According to 
the Portuguese law, the questionnaire is made available to every in a 
public space of the firm. This requirement facilitates the Ministry of 
Employment  to  monitor  compliance  of  firms  with  the  law,  in  what 
refers, for instance to the existence of illegal work. 

Reported  data cover three main units of analysis:  the establishment 
itself (location, economic activity and employment), the firm (location, 
economic activity, employment, sales and legal framework) and each of 
its workers (gender, age, education, skill, occupation, tenure, earnings 
and duration of work). The information on earnings is very complete. It 
includes the base wage (gross pay for normal hours of work), seniority 
payments,  regular  benefits,  irregular  benefits  and  overtime  pay,  as 
well as the mechanism of wage bargaining.

Results and discussion
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Tables  1  and  2  present  the  values  of  spending  on  intangibles  in 
Portugal for the period 1995-2005. Two major facts can be drawn from 
a first analysis: Intangibles have a relevant weight on the Portuguese 
economy (in 2005 was 8.35% of the GDP) and this weight has increased 
in recent years (from 6.19% in 1995 to 8.35% in 2005).  In addition, 
almost  every  type  of  intangible  investment  has  followed  this 
increasing trend, a fact that can be explained by the increasing effect 
of knowledge on growth.  Since the results are still preliminary (as 
referred in the previous section), we will not compare the weight of 
the different kinds of intangible investments. The preliminary results 
allow a first assessment of the importance of intangible assets in the 
Portuguese  economy  but  we  will  only  draw  more  insightful 
conclusions after obtaining results with complementary data sources.
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Table 1 – Spending on Intangible Assets in the Portuguese Market Sector 1995-1999 (MEuros and % GDP)

Type of intangible investment 
(Million Euros and percentage 

of GDP)

1995 1996 1997 1998 1999

Value % GDP Value % GDP Value % GDP Value % GDP Value % GDP

1. Computerized information

a) Software 211.09 0.25 236.79 0.26 295.18 0.30 317.75 0.30 404.26 0.35

b) Databases 2.76 0.00 3.05 0.00 2.59 0.00 1.78 0.00 3.38 0.00

2. Innovative property

a) R&D, including social 
sciences and humanities 710.10 0.83 786.20 0.87 859.00 0.88 1004.30 0.94 1169.40 1.02

b) Mineral exploration and 
evaluation 712.98 0.84 750.34 0.83 680.34 0.69 704.45 0.66 638.14 0.56

c) Copyright and license costs 933.39 1.10 1027.74 1.14 1224.01 1.25 1148.40 1.08 1325.48 1.16

d) Development costs in 
financial industry 716.21 0.84 745.73 0.82 812.30 0.83 881.10 0.83 1040.67 0.91

e) New architectural and 
engineering designs 323.06 0.38 284.21 0.31 388.30 0.40 377.19 0.35 380.86 0.33

3. Economic competencies

a) Brand equity

Advertising expenditure 918.58 1.08 957.32 1.06 1157.70 1.18 902.76 0.85 1098.17 0.96
Market research 32.01 0.04 43.17 0.05 31.06 0.03 48.87 0.05 55.27 0.05

b) Firm-specific human capital

Continuing vocational 
training 494.54 0.58 530.41 0.59 572.77 0.59 621.30 0.58 673.17 0.59

Apprentice training

c) Organizational structure

Purchased 202.43 0.24 268.95 0.30 268.56 0.27 346.40 0.33 472.32 0.41
Own account 14.09 0.02 15.59 0.02 16.93 0.02 18.46 0.02 20.38 0.02

Total 5271.24 6.19 5649.48 6.24 6308.74 6.44 6372.76 5.98 7281.50 6.38
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Table 2 – Spending on Intangible Assets in the Portuguese Market Sector 2000-2005 (MEuros and % GDP)

Type of intangible investment 
(Million Euros and percentage of 

GDP)

2000 2001 2002 2003 2004 2005

Value % GDP Value % GDP Value % GDP Value % GDP Value % GDP Value % GDP

1. Computerized information

a) Software 829.76 0.68 939.47 0.73 1155.3
6 0.85 1169.9

5 0.84 1179.0
7 0.82 1232.6

1 0.83

b) Databases 5.29 0.00 7.43 0.01 9.70 0.01 6.19 0.00 11.73 0.01 11.03 0.01

2. Innovative property

a) R&D, including social sciences and 
humanities

1322.6
0 1.08

1472.2
0 1.14

1453.2
0 1.07

1445.1
0 1.04

1552.7
0 1.08

1697.9
0 1.14

b) Mineral exploration and 
evaluation

717.80 0.59 752.06 0.58 733.45 0.54 699.96 0.51 570.69 0.40 344.88 0.23

c) Copyright and license costs 1334.0
9

1.09 1665.7
8

1.29 1753.2
1

1.29 2124.0
0

1.53 1928.0
6

1.34 1970.3
3

1.32

d) Development costs in financial 
industry 999.54 0.82

1126.6
8 0.87

1128.2
4 0.83

1430.5
6 1.03

1446.0
9 1.00

1332.2
4 0.89

e) New architectural and 
engineering designs 658.65 0.54 538.11 0.42 863.42 0.64 764.99 0.55 753.53 0.52 748.86 0.50

3. Economic competencies

a) Brand equity

Advertising expenditure 1166.5
9 0.95 1461.7

2 1.13 1408.2
4 1.04 1363.8

3 0.98 1521.1
8 1.06 1658.8

3 1.11

Market research 75.03 0.06 95.30 0.07 131.59 0.10 117.67 0.08 142.51 0.10 154.21 0.10

b) Firm-specific human capital

Continuing vocational training 732.51 0.60 772.55 0.60 812.21 0.60 833.41 0.60 861.74 0.60 887.77 0.60

Apprentice training

c) Organizational structure

Purchased 745.65 0.61 895.87 0.69 1231.0
1 0.91 884.68 0.64 1229.6

7 0.85 2372.1
4 1.59
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Own account 20.77 0.02 - - 26.43 0.02 31.19 0.02 34.18 0.02 39.14 0.03

Total 8608.2
7

7.04 9727.1
6

7.52 10706.
06

7.91 10871.
52

7.84 11231.
16

7.79 12449.
94

8.35
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Table  3  compares  the  Portuguese  results  with  the  results  from  other 
countries.  Investment  in  intangibles  has  a  similar  influence  in  the 
Portuguese  economy  as  in  the  economies  of  the  developed  countries 
included in the table.  Portugal,  a country with lower developing levels 
and with  an industrial  structure less knowledge intensive,  also depends 
heavily on the investments in intangible assets.

Table 3 - Spending on Intangible Assets in the Market Sector (% GDP)

Type of intangible investment 
(percentage of GDP)

Germany Franc
e

Italy Spain UK Portugal US

2004 2004 2004 2004 2004 2004 98-00

1. Computerized information 0.71 1.31 0.66 0.74 1.70 0.83 1.65

a) Software 0.69 1.27 0.66 0.72 0.82

b) Databases 0.02 0.04 0.01 0.03 0.01

2. Innovative property 3.47 3.12 2.26 2.51 3.23 4.34 4.57

a) R&D, including social 
sciences and humanities 1.69 1.32 0.52 0.55 1.09 1.08 2.06

b) Mineral exploration and 
evaluation 0.00 0.02 0.04 0.04 0.04 0.40 0.19

c) Copyright and license costs 0.20 0.32 0.10 0.19 0.21 1.34 0.81

d) Development costs in 
financial industry

0.70 0.58 0.79 0.35 0.69 1.00 0.79

e) New architectural and 
engineering designs

0.87 0.88 0.80 1.38 1.2 0.52 0.73

3. Economic competencies 3.27 5.22 2.67 2.19 5.95 2.63 6.91

a) Brand equity 0.84 1.51 1.19 0.58 1.59 1.16 2.53

Advertising expenditure 0.69 1.24 0.91 0.33 1.2 1.06 2.33

Market research 0.15 0.27 0.28 0.25 0.39 0.10 0.2

b) Firm-specific human capital 1.34 1.51 1.00 0.83 2.45 0.60 1.25

Continuing vocational training 0.67 1.25 0.69 0.73 0.60

Apprentice training 0.67 0.26 0.31 0.11 -

c) Organizational structure 1.09 2.21 0.48 0.78 1.92 0.87 3.13

Purchased 0.50 0.31 0.11 0.25 0.6 0.85 0.87

Own account 0.59 1.90 0.37 0.53 1.31 0.02 2.26

Total Spending 7.45 9.65 5.58 5.44 10.88 7.85 13.13

Sources: The source of the US is CHS (2005).  The source of the UK is MH(2006). 
For Germany, France, Italy and Spain, we use a wide range of data sources including 
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national accounts, surveys of statistical offices, surveys of trade associations and 
corporate financial reports.

In conclusion,  this  paper presents preliminary  results and adds empirical 
evidence of the role of intangible investments on economic growth. In line 
with the evidence from other countries, the results for Portugal stress 
the  importance  of  considering  this  kind  of  investments  in  growth 
accounting exercises.
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