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Abstract

Ruggeri and Doucet (2007) presented a new methodology for estimating the proportion of
government spending on health care that can be classified as investment. This methodology
includes investment criteria based on the properties of physical capital and a dynamic analytical
framework for measuring human capital. Using the same methodology, this paper estimates the
proportion of health care spending by the Ontario government that may be assigned to investment
by analyzing the 2004-05 Public Accounts and 2004 Canadian Institute for Health Information
health expenditure data. The results show that over 60 percent of health care spending may be
treated as investment.

Introduction

In a recent contribution, Ruggeri and Doucet (2007) presented a new methodology for
estimating the proportion of government spending on health care that can be classified as
investment. This methodology includes investment criteria based on the properties of physical
capital and a dynamic analytical framework for measuring human capital. They applied it to
federal government spending on health care in 2004-05 as recorded in the Public Accounts.

The federal government is not directly involved in the delivery of health care services.
Therefore, the results obtained at the federal level cannot be extended to provincial health care
spending. To test for differences between the two orders of government, we estimated the share
of health care spending by the government of Ontario that may be assigned to investment. For our
estimates, we separately used the details contained in the 2004-05 Public Accounts and the
information provided for the same year by the Canadian Institute for Health Information (CIH]I).
The results show that, under both approaches, over 60 percent of health care spending may be
treated as investment. The close similarity of the results suggests that the more aggregated
approach based on CIHI data is a close approximation to the detailed approach based on the
Public Accounts information and can replace it. Our results have important implications for both
methodology and public policy.

The National Accounts record investment as spending only on physical capital, although it
is generally accepted that spending on education and skill acquisition is also an investment. This
practice is even less justifiable if more than half of health care spending can be classified as
investment.

Our results suggest that focusing on human capital public policy that takes into account
only education spending may also be unwarranted and could lead to misplaced priorities. If a
large portion of health care spending is an investment in human capital, then the development of
effective policy aimed at human capital requires a joint decision-making process for education
and health care.
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Conceptual Issues

In theory, health care spending may involve investment in physical, human, social and civic
capital. We need consistent definitions and measurements of these forms of capital to determine
what portion of health care spending is investment. The definitions found in the literature,
however, indicate that they have been developed independently with little effort to maintain
consistency among the various forms of capital. This lack of consistency is an impediment to the
analysis of government investment and prevents a full evaluation of what percentage of
government expenditures on health care should be considered investment. We developed
consistent investment criteria based on the features of physical capital because this form of
capital is grounded in extensive theoretical research and there is a well-established methodology
for its measurement. We also placed the analysis of human capital within a dynamic framework
that includes four dimensions: potential, acquisition, availability and effectiveness.

Conceptual Issues: Investment Criteria

The investment criteria that will be applied to health care spending are derived from the
main features, uses, and methods of valuation of physical capital.

Features

Physical capital is characterized by four main features. First, it is a reproducible asset
through the decisions of economic agents. Second, since 2001 when computer software was
included in fixed capital, it may be tangible or intangible. Third, physical capital is not
consumed within the production process and is not incorporated into the final product; thus it
possesses a level of survivability. Finally, physical capital is durable as it can be used over an
extended period of time.

Uses

Physical capital is a factor of production because it is used to produce goods and services,
which are ultimately demanded by consumers. Therefore, it generates utility for consumers
indirectly by producing the goods and services that deliver utility when consumed or used by
consumers. In practice, this property is not always observed and sometimes, especially in the
case of residential construction — a capital asset delivers utility directly.

The National Accounts identify three categories of physical capital: (i) residential
construction, (ii) non-residential construction, and (iii) machinery and equipment. Residential
construction is new housing construction, while non-residential construction refers to buildings
of industrial and commercial nature, and to engineering works such as roads and dams. For both
types of construction, investment includes major renovations and structural changes. Machinery
and equipment includes both tangible (e.g., motor vehicles, welding machines, computers) and
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intangible (e.g., computer software) goods with an expected useful life of one year or greater.
Spending on repairs and maintenance is not considered investment. In all cases, the
determination of physical capital is based on the function of the object in question, not its
structure or form. For instance, an automobile is treated as a consumption item when purchased
by a consumer, but as fixed investment when purchased by a business or government.

Valuation

The recorded value of physical capital is based on the asset’s selling price, which
incorporates all costs of production and distribution. Some of these costs, however, are not
related to the asset’s function. For example, the price of a building includes the costs of
engineering and site preparation, which are an integral part of the building’s performance, and
real estate and legal expenses, which are related to the ownership of the building and not to its
function. Moreover, part of the engineering and construction costs may be due to the aesthetic
properties of a building. To maintain consistency in the treatment of all forms of capital, these
special conventions in the National Accounts, which in part reflect the practical difficulties in
separating functional from aesthetic components, must be applied uniformly.

For the purpose of analyzing government investment in human, social, and civic capital, two
features of the treatment of physical capital in the National Accounts are particularly relevant.
First, physical capital includes both tangible and intangible assets. The recent inclusion of
computer software produced or acquired by business and government in fixed investment has
eliminated the need for special justifications in treating other intangible assets, such as acquired
skills, as capital. Second, while physical capital generally provides indirect utility through the
production of goods and services, as in the case of residential construction, part of what is
treated as capital is no different than consumption. For example, the aesthetic features of a new
home do not generate shelter services, but provide direct utility to the owner; yet such costs are
included in the value of this capital asset.

These features of physical capital lead to the following criteria for which an asset can be
classified as capital:

a) Is either a tangible or intangible asset

b) isreproducible by man or by nature

c) isnot destroyed in production, nor is it incorporated into a product

d) can be used repeatedly over an extended period of time (at least one year)

e) generates utility directly or indirectly as a factor in the production of goods and
services.

In the case of government spending on health care, we recognize that there is no spending on
natural capital and that spending on physical capital is already explicitly identified as
investment. The CIHI data sources do not allow the identification of spending on social and
civic capital, but the detailed information contained in the Ontario Public Accounts does.
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Therefore, our analysis is confined to the measurement of health care investment in human
capital, when we use the CIHI data, but also includes investment in social and civic capital when
the Public Accounts are used.

Conceptual Issues: Human Capital

The concept of human capital dates back to 1776 with the writings of Adam Smith. It was
further elaborated 100 years later by Alfred Marshall (1890). While Smith established a direct
connection between human and physical capital, as both involve large expenses and carry the
expectation of higher earnings, Marshall stressed human capital’s ability to increase a person’s
earning capacity not only through skills but also through other attributes and competencies. The
concept of human capital was resurrected in the second part of the 20" century but, despite
extensive research in this field, we still lack a generally accepted definition.

Four categories of human capital definitions may be identified. The first category aims to
explain earnings differentials [Arnold 1992; Becker 1964; Bannock, Baxter and Rees 1992;
Kiker 1966; Mincer 1958; Schultz 1961; Thurow 1970]. The second category stresses the role of
education and skill acquisition in fostering economic growth [Blomqgvist, Wannacott and
Wannacot 1994; Gurak 2006; Husz 1998; Lucas 1988; Romer 1990]. While also emphasizing the
importance of education in economic growth, the third category acknowledges explicitly the
embodiment of education in human beings [NRTEE 2003; OECD 1996, 1998, 2001; UN 2001].
The final category recognizes the importance of innate abilities and attributes of human beings in
addition to education [Blundel, Dearden, Meghir and Sianesi 1999; Laroche, Merette and
Ruggeri 1998].

A major shortcoming of these definitions, particularly those in the first three categories, is
their failure to connect human capital to the core elements of physical capital. As a result, we
lack a consistent methodology that allows comparison between investment in human capital and
physical capital. Another shortcoming is the practice of placing human capital within a static
framework. Dynamic elements of human capital accumulation are recognized in the fourth
category of definitions, which include innate abilities and attributes in addition to the acquisition
of education. Thus human capital accumulation becomes a lifelong process through which these
innate abilities are transformed into skills.

The investment criteria based on the properties of physical capital, and particularly the
treatment of computers and software, indicate that human capital cannot be meaningfully analyzed
within a static framework. Therefore, if we want to develop consistent measures of investment,
we need to place human capital accumulation within a dynamic framework that covers a person’s
entire life. Such an analytical framework was developed by Ruggeri and Yu [2001], who
identified four distinct dimensions of human capital: potential, acquisition, availability and
effectiveness. This dynamic framework is consistent with the general criteria for investment
developed in the subsection entitled Conceptual Issues: Investment Criteria. The combination of
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the two serves as the foundation for our determination of what constitutes government investment
in health care.

We use Smith’s comparison between human and physical capital as the basis for developing
a set of general investment criteria. With reference to government spending on health care as
investment in human capital, we focus on two special components of physical capital, namely,
computers (including software) and residential structures.

A computer is a capital asset composed of a shell, a central processing system, and
software. From a human capital perspective, a human being is also made up of three parts. The
body without the brain (the physical shell) is tangible, but by itself cannot perform any task. The
brain (central processing system) is partly tangible (i.e., its mass) and partly intangible (i.e., the
connections that make it function) and serves as the control centre for all body functions.
However, it cannot exercise its functions without skills (software), which can be acquired
because of human beings’ innate ability to learn.

Computers and human beings also differ in a number of ways. Each of the three components
of a computer is reproducible separately, but the human body and brain are reproduced jointly.
Moreover, computer software is generic and interchangeable, while skills are individual-
specific. Acomputer’s capacity to perform a task is determined by the combination of software
and hardware. A person’s ability to function, however, is also influenced by genetics and
society. Both computers and humans depreciate over time, but machines have scrap value at the
end of their life while humans do not. Also, human beings possess intellectual, emotional and
spiritual needs as well as physical ones. The extent to which these needs are satisfied can affect
a person’s health status and his/her acquisition and effectiveness of human capital [Ruggeri and
Doucet 2007].

For the purpose of this paper, the fundamental conclusion is that computers plus software
and human beings plus their skills meet the investment criteria developed in the section entitled
Conceptual Issues. Therefore, the conventions used in the National Accounts to measure fixed
investment may be applied directly to human capital. In particular, it is important to note the
following. First, the purchase price of the computer includes the cost of tangible components and
intangible services. Second, the purchase price includes costs that are not directly related for
proper functioning of the equipment, such as aesthetic components (e.g., flat screen versus
conventional screen). Third, while routine repair and maintenance of a computer are treated as
current expenditures, major changes that affect its function are treated as investment.

Of relevance for the measurement of human capital are also the conventions used in the
measurement of investment in residential structures. Both owner-occupied and rental units are
classified as fixed investment. A homeowner is treated as a firm that sells housing services to
himself/herself as a consumer; however, housing services cannot be sold separately from the
structure. Similarly, an individual is the owner of the human capital he/she has acquired and the
services of human capital may be purchased directly by the individual (self-employment) or may
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be sold in the labour. However, these services cannot be sold separately from the body and mind
(the structure). In either case, what is being sold is the use of the equipment or structure for a
specified amount of time.

The treatment of residential structures in the National Accounts helps clarify an important
methodological issue: spending on the acquisition of knowledge and skills should be classified
as investment whether the acquired human capital is used for market or non-market activity.
Moreover, aesthetic components and major renovations of a residential structure are treated as
investment. The same treatment should be given to major medical procedures that improve a
person’s quality of life, such as a hip replacement.

When the above investment criteria and conventions are applied to the dynamic approach to
human capital introduced by Ruggeri and Yu [2001], we have a methodological framework for
analyzing and measuring human capital investment consistent with the measurement of physical
capital. This new methodology was used in this paper for determining what portion of
government spending on health care can be classified as investment.

Conceptual Issues: Civic and Social Capital

While the separation between social and civic capital is not always clear-cut in the
literature, and sometimes civic capital is treated as a component of social capital, the inter-
connection between the two is often noted in the similarities of their definitions. Definitions of
social capital stress the importance of networks, norms and trust, while the definitions of civic
capital emphasize the capacity of entire communities to form collective decision-making
mechanisms.

A simple schematic representation of the relationship between social and civic capital is
shown in Figure 1, based on Stimson et al. [2003]. The common foundation of social and civic
capital is a set of norms and structures. Each of them may, in turn, be classified as being formal
or informal and their combination leads to four types of networks: informal, formal and a mix.
The combination of informal structures and informal norms is a type of network typical of social
capital. The combination of formal norms and formal structures is a type of network more
representative of civic capital. The remaining two networks involve either the combination of
formal structures and informal norms or informal structures and formal norms.

The networks identified in Figure 1 meet the criteria for investment derived from the
properties of physical capital. They are: (a) intangible assets, reproducible and long-lasting,
(b) coordinators of collective decision-making and action, and (c) generators of value-added by
helping produce collective services for the community at large or for the members of the network.
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Figure 1

Civic and Social Capital: Norms and Structures

Formal

Structures

Informal

Formal

Norms

Informal

Formal Networks
(Formal structures
plus Formal norms)

Mixed Networks
(Informal structures
plus Formal norms)

Mixed Networks
(Formal structures
plus Informal norms)

Informal Networks
(Informal structures
plus Informal norms)

Source: Stimson et al, 2003

That the intangible nature of an asset is not an impediment for being classified as fixed
capital has been established by the treatment of computer software as physical capital. Its
extension to the concept of human capital can also be applied to the norms and values
incorporated in the networks that we call civic or social capital. Computer programs, in fact,
can be developed and used only by applying specific norms. Moreover, computer networks are
made of software and hardware, a combination that connects various computers for the purpose
of facilitating communication and producing services that could not be produced by each
computer separately. Social networks are also composed of software (the norms and values) and
a combination of hardware (the members of the organization) and software (the acquired skills).
These networks are created for the purpose of exchanging information, facilitating collective
decisions and coordinating collective action. These functions generate services that could not be
produced separately by the members of the networks.

For the purpose of this paper, which focuses on health care spending, we treat as investment
in civic and human capital any government spending directed at creating, supporting and
strengthening organizations that promote and support the mental and physical health of Canadians.
The details contained in the Public Accounts do not allow a clear distinction between social and
civic capital with respect to health care spending. Moreover, Ruggeri and Dourcet [2007] found
that, for the federal government, the combination of social capital accounted for only a small
share of health care investment. We followed their approach and combined the two in our
calculations.
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Methodology

This section explains the methodology for determining which portion of the Ontario
government’s spending on health care may be classified as investment. First we discuss the
conceptual framework and then explain the measurement procedure.

Concepts

Our conceptual framework is the application of the selected investment criteria to the four
dimensions of human capital suggested by Ruggeri and Yu [2001]: potential, acquisition,
availability and effectiveness.

The potential dimension is the building block of human capital analysis because without
children there would be no human capital. This dimension is divided into two parts. The first
part covers the period from conception to birth (production), a period during which
environmental factors and parental behaviour affect the genetically determined potential of a
child. The second part covers the period from age 0 to age 5, when nurturing may enhance or
degrade a child’s potential for acquiring human capital. The upper bound separates early
childhood from the beginning of formal education.

We start the potential dimension at conception because without conception there would be
no birth and no potential human capital. Even in the case of a machine, expenditures on the
concept and design are part of what eventually becomes a capital asset and will be incorporated
into its selling price. Using the time of conception as the starting point for the analysis of
human capital implies that all government expenditures directed at the delivery of a healthy
baby should be classified as investment in human capital. Five major elements of a mother’s
condition during pregnancy influence a newborn’s health status: (a) tobacco use, (b) alcohol
consumption, (c) drug use, (d) exposure to environmental pollution, and (e) nutrition. We
suggest that government spending aimed at alleviating these factors should be treated as
investment.

1.  Tobacco. Fetal exposure to nicotine is known to generate health risks, such as
miscarriage, asthma, underweight, and long-term cognitive and behavioural problems
[Connor & Mclntyre 2002; National Council on Welfare 1997]. It may also affect
brain development in early childhood, increasing a child’s vulnerability to Attention
Deficit Hyperactivity Disorder (ADHD) [Biederman and Faraone 2005], a condition
that may create additional behavioural problems, such as antisocial behaviour,
psychiatric disorders, poor adjustment at school, family conflicts, and poor
occupational performance [Biederman and Faraone 2005, Cantwell 1996, 1997;
Nadder et al., 2002; Teicher 2002].
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Alcohol. Children exposed to alcohol in utero are more likely to suffer from Fetal
Alcohol Syndrome (FAS) and Fetal Alcohol Effects (FAE). FAS is associated with
facial abnormalities, pre- and post-natal growth deficiencies, learning disabilities,
behavioural problems and delayed development. FAS is the third leading cause of
mental retardation in children, with 100 cases in Canada each year [Remkes 1993;
Health Canada 1996].

FAE effects are less severe, but are still serious and include “hyperactivity,
behavioural problems, learning disabilities, and a general inability to function
normally in society” [National Council of Welfare 1997:9]. FAS and FAE are
preventable causes of birth defects in infants and developmental delays in children
[Connor & Mclintyre 2002].

Drugs. Amother’s drug use during pregnancy can affect a baby before and after birth.
The use of cocaine may cause preterm birth, as well as possible fetal and/or mother’s
death; heroin use causes the same effects and may also cause addiction in the fetus.
Ecstasy use may result in long-term learning and memory problems. The use of
marijuana during pregnancy may result in underweight babies, resulting in various
short- and long-term health problems [American College of Obstetricians and
Gynecologists 2007].

Pollution. Persistent exposure to environmental pollutants may hinder the
development of the fetus even at low levels. Heavy metals (e.g., mercury, selenium,
arsenic, lead, cadmium) may be absorbed by a pregnant mother directly through
inhalation and skin absorption or indirectly through food and water consumption
[Vaillancourt & Surette 2006]. These pollutants are then transferred from the mother
to the fetus through the placenta. Heavy metals may have severe health effects on the
unborn. Mercury damages the nervous system, lungs, kidneys, vision, and hearing of
the unborn and children [U.S. National Academy of Sciences 1993]. Lead affects all
organ and systems of the body, particularly the central nervous system. Childhood
exposure to lead may affect psychological and reinforce aggressive and criminal
behaviour [Reyes 2007]. Cadmium and arsenic may cause lung cancer and toxicity of
the liver, kidney, immune, skeletal, cardiovascular, gastrointestinal tract, reproductive
and nervous systems. At high doses, manganese may affect early psychomotor
development in children [Taylor 2003]. A report published in the Washington Post
[29 October 2007] indicates that in China health defects due to pollution have
increased 40 percent since 2001.

Nutrition. A pregnant mother’s poor nutrition and low pre-pregnancy weight rank
second and third for low birth weight risks, after tobacco smoking [National Council
of Welfare 1997]. Maternal malnutrition increases the risk of low birth weight,
obesity, type 2 diabetes, hypertension and cardiovascular disease in children [Martin-
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Gronert & Ozanne 2006]. Poor maternal nutrition has also been associated with a
variety of diseases persisting in adulthood, such as osteoporosis, lung diseases,
schizophrenia, and metabolic and cardiovascular disorders [ibid.].

In the nurturing stage, parental and community involvement help a child acquire basic
motor and language skills, learn how to socialize and gain the values that will guide his/her life
[McCain et al. 2007]. The 0-5 age range is divided into two parts: infancy (0-2) and early
childhood (2-5).

In infancy, three of the most important developments (emotional control, vision and social
attachment) occur. Vocabulary develops within the first three years [National Council of Welfare
1997]. Achild’s normal development requires proper visual, tactile and auditory stimuli, and
this development may be facilitated or impeded by factors within the child’s social environment
[Keating & Mustard 1993].

The factors that influence the fetus continue operating in early childhood. Nutritional
deficiencies in infancy can seriously impede brain development and cause learning disabilities
[Carnegie Corporation of New York 1994]. Parent substance abuse and mental illness may result
in abuse, neglect and poor parenting, and may influence their attention span in learning cognitive
tasks [McCain, Mustard & Shanker 2007; Murray, Cooper & Hipwell 2003]. Maternal
depression also increases the risk of poor cognitive development by one-and-a-half times in
children up to age 5, and by over two times for behavioural problems [Somers & Willms 2002].
Because programs directed at earlier and more frequent screening for such factors may prevent
cognitive development issues in infants, they should be treated as investment in human capital.

In early childhood when a child — having acquired some emotional control, visual ability,
social attachment and vocabulary — is ready for formal learning, his/her cognitive and emotional
development depends crucially on the quality of the relationship with caregivers in a manner that
often lasts into adulthood [McCain, Mustard & Shanker 2007; Willms 2002]. During this phase
there is rapid development of skills related to attention, problem-solving, planning,
understanding quantity, and using symbols — skills which are essential to school success
[Berkman et al. 2002; Brown & Pollitt 1996; de Onis et al 1993; Walker et al. 2000]. Optimal
child development requires a positive and nurturing family environment for children from
conception to kindergarten.

Good health conditions are also essential for psychological development. Asthma, which
has been reported in more than one in 10 Canadian children [Health Canada 2002], has been
found to affect internalizing behaviour problems [Klinnert et al. 2001]. Children at greater
psychological risk can have a reduced capacity to perform in school, affecting their potential for
acquiring human capital, and also their capacity to utilize the acquired skills over their lifetime.
Consistent with the treatment of the business expenses in producing the shell of a computer plus
embedded hardware, all government health care expenditures for children 0-5 years should be
considered as investment in human capital.
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The acquisition dimension is the only dimension included in the current approaches to
government investment in human capital and focuses strictly on expenditures on elementary,
secondary, and post-secondary educational institutions, including adult training programs, all of
which are still treated as consumption in the National Accounts. In our analytical framework, the
acquisition dimension is broader in scope and includes direct program spending, tax
expenditures, internal training programs, financing of other agencies to deliver educational
services, training programs delivered by employers and skills acquired outside the formal
educational system (e.g., life and work experience). Our framework also treats as investment in
human capital expenditures on the creation and dissemination of such knowledge (e.g., research
activities and teaching) [Ruggeri and Doucet 2007].

Two separate stages of human capital acquisition through formal education are identified:
(a) primary and secondary education, and (b) post-secondary education.

Because most decisions related to primary and secondary education are made by agents
other than the students, human capital acquisition is affected by a variety of factors that influence
a student’s support system for learning, such as family socio-economic conditions, community
support, and the health status of the student, parents, other family members and overall
community. Astudent’s health conditions, which can affect attendance, academic performance
and dropout rates [Belli, Bustreo, and Preker 2005; Bridgeland, Dilulio and Burke Morison
2006; U.S. Department of Health and Human Services 2006], include chronic conditions and
disabilities (e.g., asthma), health compromising behaviours (e.g., smoking) and obesity [Colditz
1992; Gorstein and Grosse 1994; Koivusilta, Arja and Andres 2003; McDougall et al 2004].
Children with chronic conditions are twice as likely to have learning disabilities as children with
no health problems [McDougall et al. 2004].

Choices about post-secondary education are made by individuals and represent personal
investment. Human capital, however, includes more than skills because personal values,
personality traits and other character traits, such as interpersonal skills, oral communication,
integrity, dedication, are part of human capital [Hansen and Hansen 2007]. Because human
capital is produced and acquired within a social context, we must acknowledge that investment in
human capital also includes spending on both skill acquisition and character building, such as
families, as well as religious, sports and community organizations. With respect to health
expenditures, human capital should include not only the health of those acquiring skills, but also
of those enabling the health, learning capacity and opportunities of children and young adults,
such as parents and the community at large.

Society gains only when the acquired human capital is made available, and its availability
in a given jurisdiction involves three choices. First, individuals decide whether they offer their
human capital for market activities. Second, they can choose when to exit the labour market,
particularly for retirement based on age, poor health or wealth accumulation. Finally, they can
select the jurisdiction in which their human capital will be utilized, a decision affected by the
factors that influence labour mobility.
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For the population under 19 and that portion of the population 19 plus who are acquiring
human capital, health care spending is already included in investment. The additional investment
in the availability dimension arises from spending that reduces mortality rates for people 19
years and over who are not acquiring human capital fulltime. Health care spending can be
considered in part as investment in the availability of human capital when it affects location
decisions by residents and non-residents. In this case, availability is affected when chronic
physical and mental ailments prevent the consistent performance of required tasks, or when major
surgery and subsequent recovery interrupt employment for an extended period of time. These
health expenditures are investment because they either help restore the productive function of
human capital or improve quality of life. This approach is consistent with the National Accounts
treatment of major renovations as investment although they do not produce other goods and
services, but improve the quality of life of the owners.

The benefits of human capital to society depend on the effectiveness of its use. When
employment opportunities are limited, when there is a mismatch between the skills embodied in
the available labour force and the skills demanded by employers, and when working conditions
or management abilities are not adequate, human capital will not be effectively utilized. This
dimension is divided into two components: utilization and performance. The former is affected
largely by economic performance, mobility of human resources and efficient labour markets.
Health policy plays a role when chronic conditions affect a worker’s capability to perform
certain tasks and pose risks in the workplace. Chronic health problems may also prevent the
affected workers from accessing some work opportunities unavailable to those potential workers.
Health spending neutralizing these obstacles is an investment in human capital utilization.

Performance may be affected by absenteeism and under-performance. In either case, when
the determining cause is a minor ailment, health care spending is similar to repair and
maintenance spending for machinery and equipment and is not treated as investment. Itisan
investment in human capital if it involves the treatment of a serious illness, akin to a major
renovation for buildings.

Methods

Two related data sources are used separately in our estimation. The first is the detailed
information contained in the Ontario Public Accounts for fiscal year 2004-05, and the second is
the data set on provincial health care spending for 2004 developed by the Canadian Institute
for Health Information (CIHI). The latter disaggregates health care spending into 9 categories:
(i) hospitals, (ii) other institutions, (iii) physicians, (iv) other professionals, (v) drugs, (vi)
public health, (vii), administration, (viii) other current expenditures and (ix) capital. We
organized the information from the Ontario Public Accounts as close as possible to the above
nine categories in order to facilitate a comparison of the results.
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Our first estimation was based on the Public Accounts data. For hospitals, physicians and
drugs we applied the allocation parameters shown in Table 1, which summarize the methodology
discussed in the previous sub-section. Spending on capital projects was treated entirely as
investment. Spending on public health was first distributed on a per capita basis, as done by
CIHI, and then distributed on the basis of Table 1. Health policy and research was allocated
entirely to investment. Administration costs were disaggregated by program and allocated to
investment in the same proportion as investment by the program.

Other institutions comprise three parts. The first part, spending on long-term facilities, was
assigned zero investment because it was assumed that spending was entirely for the equivalent of
repairs and maintenance. The second part is spending on community care access centres, which
was treated in the same manner as spending on physicians. The rest was treated as spending on
public health. Other health care spending includes two main components. The first, spending on
children and youth, was assigned entirely to investment. The rest was allocated as public health.
Small amounts of investment in social plus civic capital were allocated in the case of other
institutions, public health, and other health care spending.

Table 1
Health Care and Human Capital: Effects by Dimension and Age Group

Human Capital
Dimension Health Spending as Investment

Potential Pre-conception:

Health care expenditures that affect male and female fertility
Gestation:

100% of health spending on expectant mothers
Nurturing:

100% of health spending on children 0-5

100% of health spending on nurturing mothers

A small percentage for nurturing fathers,

and nurturing grandparents

Acquisition Young people 6-18: 100%
19 and over: 100% for those acquiring knowledge and skills
A small percentage of health spending for parents

Availability 19 and over: 100% of expenditures for the chronically ill
Rest of the population: 100% for major surgery
plus a portion of medical and drug expenses

Effectiveness Same as for availability

Caledon Institute of Social Policy 13



The same methodology was used for the estimates based on CIHI data. The difference
between the two approaches is the lesser degree of details contained in the CIHI data compared
with the Public Accounts. The results are presented in the next section.

Results

Our estimates of the proportion of health care spending by the Ontario government that can
be classified as investment, based on the information contained in the Ontario Public Accounts
for fiscal year 2004-05, are shown in Table 2.

Table 2 indicates that over 60 percent of spending on health care by the Ontario government
may be classified as investment. Nearly all (99.2 percent) is in the form of investment in human
capital. The investment intensities differ by type of services. For hospitals, physical capital and
health policy and research the entire spending is treated as investment. For the other services,
the investment intensities range from 59 percent for public health to about 17 percent for drugs
and other institutions.

Table 3 shows similar results when the summary in Table 1 is applied to the CIHI data.

The similarity of the results is not surprising since total spending and its distribution among
different services are nearly identical in the two data sources and the same methodology is the
more user friendly data from CIHI, an advantage over the Public Accounts that expands as we
analyze more than one province.

Table 4 shows the distribution of provincial investment in health care by selected age
groups, which is more directly related to the dynamic human capital framework of this paper.
The first column shows the investment intensities, measured as the proportion of spending for
each group that is classified as investment. Spending on children and youth 0-19 relates to the
potential dimension and partly to the acquisition dimension and is assigned entirely to investment
in human capital. Spending on the 20-44 age group covers more than one dimension. Itis
dominated by spending on females, which relates to the production and nurturing stages of the
potential dimension, and also to their own human capital acquisition, availability and effective
utilization. Most of the spending for these two age groups can be compared to investment in
computers and software. For the remaining two age groups, and especially those 65+, investment
is mostly of the “major renovations” type.

According to Table 4, the investment intensities are highest for physical capital and the 0-
19 age group, and for the age group 20-44. For the rest, they are close to 50 percent. Investment
on the age groups 0-19 and 20-44 combined accounts for 25.9 percent of total spending, and 38.7
percent of total investment. When we add the age group 45-64 and physical capital, these shares
rise to 41.1 and 63.2 percent, respectively.
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Table 2
Investment as a Share of Government Health Care Spending
in Ontario, 2004-05: Public Accounts Data, $ Millions

Spending Allocated to Investment | Investment as a

Item Human Social Yo of Total
Hospitals 13,143.6 13,143.6 0.0 100.00
Other Institutions 4,097.5 637.8 33.3 16.38
Physicians 7,469.8 2,822.1 0.0 37.78
Drugs 3,184.4 528.9 0.0 16.61
Public Health 1,614.1 69.0 137.2 12.77
Health Policy and Research 359.6 359.6 0.0 100.00
Administration 1,154.8 577.4 0.0 50.00
Other Current Spending 1,171.1 883.3 4.5 75.81
Subtotal: Current Spending 32,194.9 19,651.7 175.0 61.58
Capital 528.0 528.0 0.0 100.00
Total Spending 32,722.9 20,179.7 175.0 62.20
Percent of Total 100.00 61.67 0.53

The extent to which spending on people 65+ is an equipment type investment and which is a
“major renovation” cannot be determined with precision because seniors are involved in variety
of functions. Some seniors remain active in the labour force after 65; others are performing
human capital enhancing functions within their family, such as raising grandchildren; and still
others participate in community activities that support social capital. If our estimate of the
investment intensity for seniors is cut in half, the share of investment in total health care spending
would be reduced to 52.5 percent. Our general conclusion is that between half and two-thirds of
Ontario government spending on health care is in the form of investment.
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Table 3

Investment as a Share of Government Health Care Spending
in Ontario, 2004:CIHI Data, $ Millions

ttem Spending Investmentin Investment as a
Human Capital % of Total
Hospitals 12,885.4 12,885.4 100.00
Other Institutions 3,250.6 5324 16.38
Physicians 7,024.8 2,654.0 37.78
Other Professionals 303.3 92.8 30.60
Drugs 3,210.1 506.0 15.76
Public Health 2,401.4 1,252.8 52.17
Administration 464.5 232.3 50.01
Other Current Spending 1,562.7 781.4 50.00
Subtotal: Current Spending 31,102.8 18,937.1 60.89
Capital 1,622.8 1,622.8 100.00
Total 32,725.6 20,559.9 62.83
Conclusions

By introducing a new methodology, this paper offers a solution to the debate among policy
analysts in Canada as to whether government spending on health care ought to be treated as
consumption or investment. The first pillar is a set of investment criteria based on the defining
properties of physical capital, which can be applied to any form of capital (for its application to
natural capital, see Ruggeri 2007) and then combines with a dynamic framework for the analysis
of human capital that recognizes four dimensions of human capital: potential, acquisition,
availability and effectiveness. This new methodology is applied to two separate data sources on
health care spending by the Ontario government for 2004. The results indicate that nearly two-
thirds of that spending can be classified as investment.
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Table 4
Provincial Investment in Health Care
by Selected Age Groups, CIHI Data

Age Group Invgstment Percent o_f
Intensity Percent Total Spending
0-19 100.00 10.16
20-44 81.04 15.76
45-64 49.74 10.40
65+ 48.75 21.01
Subtotal 57.34
Physical Capital 100.00 4.96
Administration 50.00 0.71

Our results have important implications for both methodology and public policy. The
National Accounts record only spending on physical capital as investment. This practice is at
odds with the generally accepted view that spending on education and skill acquisition is also an
investment. Our results indicate that this approach is even less justifiable when we acknowledge
that more than half of health care spending can be classified as investment.

Our results also put into question the usefulness of focusing research and public policy
directed at human capital within the strict context of spending on education. If a large portion of
health care spending is an investment in human capital, then human capital policies cannot be
effectively developed if decisions about education spending and health care spending are made
separately. Since human capital is inextricably embedded in human beings and is produced,
acquired and utilized within a social context, if we want to optimize the economic contribution of
human capital we need to invest in health care as well as education.
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