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Abstract

This study examined the relationship that different aspects of public library use have 

with economic growth and development. The literature on the economic effects of 

public libraries is focused on proving worth to stakeholders. The measures of impact on 

economic growth and development are not as common. The lack of data on public 

libraries makes these measures more difficult to quantify. This thesis seeks to address 

that gap.

A systematic review of the literature on public library use covers five services: the use 

of the library as a place, the use of the book stock, interaction with the public librarian, 

attendance at library programmes and use of public Internet-enabled computers. Library

programmes were the most popular topic in the literature, circulation the least popular.

The study built on the theoretical design of the Solow-Swan neoclassical growth model.

From this, economic development was taken to be five aspects: employment, health, 

education, social capital and savings.

Using available data, the study tested whether public libraries impact on any of these 

economic variables, thereby answering the primary question in this thesis: what kind of 

relationship exists between different parts of public library use and economic growth 

and development?

This study used pre-existing data sourced from a variety of different datasets. The 

availability of the data necessitated a two-part split of the study: one that focused on 

results using an international dataset, and another that focused only on data from the 

United States of America, as it had a rich dataset available. The study employed a 

quantitative, empirical, method, namely regression path analysis.

When looking at the results of the regressions run with international data, it was found 

that the circulation of library books contributes positively to all aspects of economic 
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growth and development. The dataset from the United States of America included more 

features of public library use. Here, the relationship between public library use and 

economic growth and development was not found to be a consistently positive one. Use 

of public computers, for example, was found to have a negative relationship with 

education, the savings rate and gross domestic product. Other services, such as visits to 

the library, contributed in a positive way. These findings lead to the conclusion that the 

relationship between public library use and economic growth and development is 

complex. The results of this study can be used to plan public library services and 

effectively allocate appropriate funds. This thesis ends with a call for better data 

collection on public libraries and raises the question of what is the role of public 

libraries in the economy.
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Chapter 1: Introduction

“[Libraries] have an important role in the development and maintenance of a 

democratic society by giving the individual access to a wide and varied range of 

knowledge, ideas and opinions” (Koontz and Gubbin 2010: 2). Libraries have a broad 

mission in the economy. This thesis is concerned with demonstrating how public 

libraries impact economic growth and development. Economic growth occurs when an 

economy increases the amount that it produces (McConnell and Brue 2005: 30). It is 

commonly measured by gross domestic product (GDP) (McConnell and Brue 2005: 

131). While economic growth does implicitly give a measure of living standard, it is 

occasionally useful to look at more explicit measures of living standards which are 

captured by indicators of economic development.

As state-funded institutions, public libraries often have to prove their worth to 

stakeholders. One method of doing so is to measure the benefits that libraries provide. 

Libraries usually measure the benefits and compare these with costs. The methods of 

doing so include cost-benefit analysis (CBA), return-on-investment (ROI), willingness-

to-pay/willingness-to-receive (WTP/WTR), contingent valuation, discovering stated 

and revealed preferences, and a measurement of consumer surplus. This chapter will 

give a brief background on these methods. This thesis employs an entirely alternative 

method, but these more traditional methods are given for the dual purpose of setting 

this thesis apart, that is demonstrating its originality and showing also how it fits in 

with other methods.

The literature on the economic effects of public libraries is focused on proving worth to

stakeholders. The measures of impact on economic growth and development are not as 

common. The lack of data on public libraries makes these measures more difficult to 

quantify. This thesis seeks to address that gap. In addition, this thesis will draw together

different ideas of how libraries contribute to economic growth and development. It will 

then seek to develop a single empirical and quantitative model. Herein lies the 

originality of this thesis. Not only will this thesis be employing an uncommon method 

of showing how libraries contribute to economic growth, but it will do so for a variety 
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of different factors which are usually dealt with independently. Using available data, it 

will test whether public libraries impact on any of these economic variables. This will 

answer the primary question in this thesis: what kind of relationship exists between 

different aspects of public library use and economic growth and development?

In order to explore this question, a theoretical framework is needed. This chapter gives 

this macroeconomic framework, as well as offering some evidence of the interrelated 

nature of economic variables. It is important to note that nothing in the economy 

operates in isolation; libraries are no exception.

It is hypothesised that the link between public libraries and economic growth will lie in 

development factors, such as social capital. A systematic review of the literature, which 

will comprise the next chapter, will provide evidence to support this hypothesis. Many 

case studies show how libraries contribute to literacy, for example, which in turn 

contributes to economic growth. This chapter will outline this hypothesis more fully.

The remainder of this chapter covers a discussion on the traditional methods of 

measuring value, definitions of key terms used in this thesis, evidence of links between 

economic variables, the theoretical framework, and a summary of all the chapters in 

this thesis.

1.1 Traditional methods of measuring value

Economic value is a topic that has been long discussed by librarians in the literature. 

Establishing the economic value of a library is one way to prove value to stakeholders. 

Methods of exploring economic worth are given in this section. These methods are not 

employed in this thesis, as the focus of this thesis is a contribution to the economy and 

not economic value, which is more of an accounting measure. They are given here as a 

way of setting this thesis apart as well as showing how it integrates with these existing 

models.
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The most basic method of looking at the economic value of a firm is to look at the 

profit. The profit represents the added value that the firm contributed to the inputs of 

the firm. This simple method does not work with institutions that do not raise a profit 

though. Yet these institutions may still add value. There are several methods that 

calculate added value without looking at the profit. This section explains those methods

giving examples of where they have been applied to libraries.

1.1.1 Cost-benefit analysis (CBA)

At the most basic level, public libraries express their value as benefits versus the costs. 

Usually these benefits are expressed in monetary value to make it comparable to the 

cost. It would not make much sense to say that a library costs x amount and the benefit 

is an increase in reading in the community. The challenge is to express these benefits in 

a meaningful way. It is not easy to put a monetary value on the friendliness of a 

librarian, on the happiness a good book brings or on the safety that school children feel 

in a library. However, some researchers have tried to do this for libraries (for example, 

Holt, Elliott and Moore 1999). They employ one of the methods below to calculate the 

monetary value of the benefits.

1.1.2 Return-on-investment (ROI)

When the costs and benefits are expressed in monetary terms, one can refer to it as 

ROI. ROI is an accounting ratio that shows how much profit is made as a fraction of 

investment. In libraries the costs are usually easy to calculate, but as they are non-profit

organisations, one cannot use the income that is stated in the accounting records as a 

true reflection of the return. Libraries need to find other ways to put a monetary value 

on the returns.
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The simplest method to put a monetary value on returns is to find a commercial 

equivalent and extrapolate to the library. For example, if a book costs $1001 and was 

taken out ten times, the return on the investment of $100 would be $1000 (price of the 

book multiplied by the number of times it was taken out). This method has been used 

by numerous libraries. However, it does not take into account the law of demand: that, 

if the price of a product increases, the quantity demanded would decrease, and vice 

versa. Taking a $100 book out of the library is free, but if each user had to pay $100 for

the title, perhaps only three would have bought the book. This would give a return of 

$300, far less than the estimated $1000.

At the most basic application of this method, the running costs of the library are not 

included. A $100 book does not cost only $100: there are acquisition costs, processing 

costs and costs for storing and circulating, as Sumsion, Hawkins and Morris (2002: 

668) explain. However, many libraries use ROI for its simplicity. In his meta-analysis 

of studies that use this method of valuation, Aabø (2009: 322) concludes, tentatively, 

that libraries are valued, on average, at four to five times the amount that they cost.

1.1.3 Willingness-to-pay/Willingness-to-receive (WTP/WTR)

In an effort to overcome the problems that the law of demand creates with a simple 

ROI, some studies have employed a WTP/WTR method. In this method, library users 

are surveyed and asked what they would be willing to pay for a library service, should 

it become a profit running organisation (WTP) or what they would accept as 

compensation for the loss of a free library service (WTR). WTR is sometimes known as

willingness-to-accept.

These estimates are not without their flaws. WTP is always a more conservative figure, 

and the WTR is a more generous one. If humans were perfectly rational beings, with 

perfect information, the WTP figure should exactly equal the WTR figure. However, 

1 The use of US Dollars here is an arbitrary choice of currency. Any other would have sufficed in its 
place.
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humans are not perfectly rational economic beings. Users are less willing to part with 

their cash than they are to receive more benefits.

Nevertheless, studies have used this method to show the economic value of public 

libraries. One example is Aabø’s (2005) study. This study explores the disparity 

between WTR and WTP. It finds that the most conservative estimate of the benefits of 

the public library is close to the average library cost (Aabø 2005: 195). As this is the 

most conservative, the article concludes that the benefits provided by the public library 

do outweigh the cost.

1.1.4 Contingent valuation

The underlying idea of contingent valuation is to ask survey participants whether they 

would prefer one scenario to another. WTP/WTR are methods of contingent valuation: 

participants are asked if they would prefer receiving money to having a public library 

service. There are other methods of contingent valuation that do not refer to money so 

explicitly. For example, users could be asked if they would prefer a cinema, Internet 

café or copy-shop to a public library. By ranking the public library among these for-

profit organisations, a measure of the economic worth of the public library can be 

calculated.

1.1.5 Stated and revealed preferences

Any method that employs surveys as a method of data collecting is one that focuses on 

stated preferences. Users do not always say what they truly feel. A good example of the 

discrepancy between stated and revealed preferences comes from anecdotal evidence. 

Many people claim that they love libraries (stated preference), but few actually use 

them (revealed preference). Totterdell and Bird (1976: 57) found this to be the case. In 

interviews, many of their respondents claimed membership of a public library, but in 

reality they did not belong to one. It is possible that in WTP/WTR and other contingent 
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valuation surveys that the preferences stated differ from the actual preferences of the 

library user. Kim (2011) gives an overview of several studies that use revealed 

preferences. Most of these studies use the ROI method explained earlier.

1.1.6 Consumer surplus

Kim defines consumer surplus as “the difference between what a consumer is willing to

pay and what actually is paid for a good or service” (2011: 113). All of the previously 

discussed methods are ways of calculating the consumer surplus.

1.1.7 Summary

The terms explained in this section refer to those methods that are traditionally used to 

calculate the economic value of non-profit resources, including libraries. They are 

given here to set them apart from the method used in this thesis. Rather than employ 

these measures, this thesis will draw on economic theory of growth and development, 

and generate a model from there. In order to introduce this theory, key terms are 

explained in the next section.

1.2 Definitions

This thesis employs a different method to those traditionally used to measure economic 

value, which were explained in the previous section. In order to introduce this method, 

some definitions are necessary. These are essential to an understanding of the 

theoretical framework which this thesis employs. This section gives these definitions.
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1.2.1 Gross domestic product (GDP)

GDP is the way that economies measure their economic growth. It is the figure that 

represents the total amount of products made and services offered in a particular 

country. The Economist (2013: GDP) gives the sum as:

GDP = private_consumption + investment + public_spending +

 the_change_in_inventories + (exports - imports)

It is calculated on a quarterly basis, and it is a retrospective figure: that is, the GDP of a 

particular quarter reflects the economic activity of the previous quarter.

1.2.2 Economic growth

An economy is said to be growing when it reflects two or more consecutive quarters of 

an increase in GDP. On the converse, when an economy does not reflect growth for two

or more quarters, it is said to have negative growth. Such economies are in recession. If

a recession continues for a “prolonged” period it is said that the economy is in a 

depression (The Economist 2013: Depression). Economists disagree about the 

quantification of “prolonged”. Because recessions are often accompanied by 

unemployment and a decline in living standards, economic growth is often thought to 

be the goal of all economies.

1.2.3 Economic development

Economic growth has a very narrow focus on GDP only. Some think that this narrow 

focus excludes important issues, like the living standards of the people. Some 

economies have grown without improving the conditions of the majority of the citizens.

This observation suggests that the argument should focus on economic development, 
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rather than economic growth. The International Economic Development Council gives 

this definition of economic development: “Economic development can … be described 

as a process that influences growth and restructuring of an economy to enhance the 

economic well being of a community” (2013: 2).

1.2.4 Education

“Education is defined as organised and sustained communication designed to bring 

about learning” (Organisation for Economic Co-operation and Development [OECD] 

2003: Education). There are several measures of education such as literacy rate, school 

enrolment and primary completion rate (World Bank 2013c: Indicators). Education is 

important in living a full and economically productive life. The idea is that the higher 

the level of education one has attained, the better job one can get and the more one can 

provide to society in terms of goods and resources.

1.2.5 Literacy

The definition of literacy is contested (Owusu-Ansah 2005; United Nations 

Educational, Scientific and Cultural Organization [UNESCO] 2006: ch.6). UNESCO 

gives this definition: “A person is literate who can, with understanding, both read and 

write a short statement on his or her everyday life” (UNESCO 2006: 158). Libraries are

often concerned with information literacy. The American Library Association provides 

a functional definition: “Information literacy is a set of abilities requiring individuals to

recognise when information is needed and have the ability to locate, evaluate, and use 

effectively the needed information” (American Library Association 2013). This thesis 

will adopt the American Library Association definition.
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1.2.6 Health

“Health is a state of complete physical, mental and social well-being and not merely the

absence of disease or infirmity” (World Health Organization 2006: 1). As with 

education, there are several indicators of health. The United Nations uses life 

expectancy at birth in their Human Development Indicator (United Nations 

Development Programme 2013: Health index). Other indicators include infant 

mortality, prevalence of Human Immunodeficiency Virus (HIV) and malnutrition 

(World Bank 2013c: Indicators). Health is important not only for the well being of a 

person, but also because it promotes economic activity. Illness often excludes a person 

from creating a product or providing a service. It is in the interest of economic growth 

to promote health among citizens.

1.2.7 Health literacy

“Health Literacy has been defined as the cognitive and social skills which determine 

the motivation and ability of individuals to gain access to, understand and use 

information in ways which promote and maintain good health” (World Health 

Organization 2013: Track 2: Health literacy and health behaviour). This definition 

effectively combines health and literacy in that it puts forward the use of literacy to 

promote health.

1.2.8 Employment

Employment is often understood through its opposite: unemployment, which is simply 

the number of people without a job (The Economist 2013: Unemployment). Some 

unemployment is seasonal. For example nomadic workers could be employed on a farm

during harvest season, and then leave their work once the harvest is in. Some 

unemployment is voluntary. For example, a mother could choose to be unemployed 

while her children are young, provided that she has another source of income. The type 
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of unemployment that concerns economists, is structural unemployment. If the 

economy is structured in such a way that work cannot be found by everyone who would

like to work, then there is still room for growth within the economy.

1.2.9 Human capital

“Human capital refers to the productive capacities of human beings as income 

producing agents in the economy” (Rosen 2008: par. 1). This includes the “stock of 

skills and productive knowledge embodied in people” (Rosen 2008: par. 1). Human 

capital theory has its origins in 1676, when Petty looked at the loss of human life as 

akin to the loss of machinery (Rosen 2008). Adam Smith, the heralded father of 

economics, referred to it in his seminal text, The Wealth of Nations (Smith 1776: 

II.1.16). Human capital theory came into vogue in the period of the late 1950s to early 

1960s, when scholars like Schultz, Denison and Kendrick entered the discussions on 

human capital theory (Rosen 2008). One of the leading theorists was Gary Becker, 

whose work in human capital theory earned him a Nobel Prize (Mulligan 2008). Both 

Becker and Schultz had their academic homes in the University of Chicago (Reder 

2008). As a result, human capital theory is often associated with the Chicago School of 

Economics (Reder 2008).

If humans can add value to the productive process, then the growth of human capital 

comes in the form of education, training and health care (The Economist 2013: Human 

capital).

1.2.10 Social capital

Social capital refers to the “institutions, relationships, and norms that shape the quality 

and quantity of a society’s social interactions” (World Bank 2013c: What is social 

capital?). It is the idea that two people working together can achieve more than could 

be achieved if those two people worked alone. People who trust one another are more 
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likely to enter into a business transaction than those who do not. Putnam (2000), in his 

seminal work on social capital, Bowling alone, refers to two types of social capital: 

bonding and bridging. Bonding social capital is that social capital that draws people 

who are already bonded together, for example familial units and other homogeneous 

groups (Putnam 2000: 22). Bridging social capital brings together people from 

disparate backgrounds (Putnam 2000: 22-23). It forms social ties where there 

previously were none. There is no single measure of social capital, only proxy 

indicators are currently used (World Bank 2013c: What is social capital?).

1.2.11 Physical capital

Usually, physical capital is the term used for any physical asset such as buildings, 

machinery and computers (Dearlorff 2010: Physical capital), financial capital refers to 

cash or cash equivalents, like debt (Dearlorff 2010: Financial capital), and capital is the 

term used to encompass both physical and financial capital (Dearlorff 2010: Capital). 

This thesis will use the term ‘physical capital’ instead of ‘capital’. The qualification 

explicitly sets it apart from the other forms of capital: human and social.

1.2.12 Savings/Investment

Savings are “any income not spent” (The Economist 2013: Savings). These savings can 

be used for investment. For example, if one were to put some money into a long-term 

savings account at the bank, the bank could then loan that money to an entrepreneur - 

invest in the entrepreneur - who would be creating goods or supplying services that 

would be contributing to the economy. The level of saving and investment is an 

indication of the confidence that consumers and investors have in financial institutions 

and the economy as a whole. One is unlikely to deposit money at a bank if one suspects

that the bank might foreclose shortly. Similarly, one is unlikely to invest into a business

if one fears that the business might not survive. The level of savings and investment 

then represents not only a potential economic growth, but also confidence in the 
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economy. Where savings or investment are referred to in this thesis, it must be read in 

the broader context of physical capital, and the terms can be used interchangeably.

1.2.13 Public libraries

“A public library is an organisation established, supported and funded by the 

community, either through local, regional or national government or through some 

other form of community organisation” (Koontz and Gubbin 2010: 1). This definition 

comes from the International Federation of Library Associations and Institutions 

(IFLA) Public library service guidelines. The guidelines go on to explain the socially 

inclusive nature of public libraries as well as their very wide function of providing 

“access to knowledge, information, lifelong learning, and works of the imagination 

through a range of resources and services” (Koontz and Gubbin 2010: 1).

1.2.14 Summary

These terms are used regularly in this thesis. Now that they have been defined, and 

their usage in this thesis clarified, the theoretical framework can be discussed.

1.3 Theoretical framework

The previous section defined the terms that are commonly used in this thesis. Some of 

the economic terms are used to outline the theoretical framework which this thesis 

employs. The framework is drawn from economic theory. This section discusses those 

models, with particular reference to how they are applicable. To begin, a general 

explanation of economics is given. From that, growth and development models are put 

forward. These models are not without contention. Some discussion around the debated

contentious areas is provided, although a full exploration of the debate is not within the 

scope of this thesis.
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Economics is the study of the efficient allocation of resources (McConnell and Brue 

2005: 3). The study of economics can be at a very micro level – what motivates people 

to spend their time and money on the things that they do - to the macro level of looking 

at how resources are used on a global scale. In countries, resources refer to the people 

and their skills, and the natural resources such as minerals, arable land and climate. 

These factors of production must be allocated efficiently to achieve the maximum 

output (or GDP) that a country can attain. The basis is that these resources should be 

combined in such a way that they produce the maximum level of output.

Resources are classified into four factors of production: land, labour, capital and 

entrepreneurship. Land represents the physical (or virtual) space in which production 

happens. Capital (financial capital) buys the equipment which labour uses. Labour 

supplies the physical and mental activity required for tasks. These three factors are 

combined with the ingenuity that the entrepreneur brings.

The Solow-Swan neoclassical growth model (Todaro and Smith 2011: 129) shows how 

the factors of production combine to produce the output. Mathematically this is shown 

as:

Y=KαALα-1

Where:

• Y: Output or GDP

• A: Labour productivity

• K: Capital stock (i.e. physical capital)

• L: Labour

• α: elasticity of output with respect to capital (so the percentage change 
in Y resulting from a 1% change in K or L)

Accordingly, economies can grow due to positive changes in capital, labour or 

technology (Todaro and Smith 2011: 129). Improvements in technology allow for 

labour and capital to be used more efficiently, as the industrial revolution has shown. 
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The Solow-Swan model assumes that the technological factor is an outside factor, or 

exogenous to the model.

Some theorists have argued that technology is endogenous, that it is part of the 

economy. This view has given rise to the endogenous growth theory and its model 

(Howitt 2008). This model is not without its problems, as discussed by Barro and Sala-

i-Martin (1995), and does not yet explain why the economies of some countries grow 

faster than others (Howitt 2008). That is where development theories come to assist 

with probing the related issues. The model does, however, provide a point of departure 

for this thesis, which uses the Solow-Swan model.

Economic development theory takes knowledge of economic growth a step further than

a more general focus on economic theory. Not only is it concerned with the efficient 

allocation of resources, but it is also concerned with the living standards of people, 

through economic, social and institutional mechanisms (Todaro and Smith 2011: 25). 

Public libraries can be viewed as belonging to these social and institutional 

mechanisms. The United Nations offers a quantitative measure of development in its 

Human Development Index. This index looks at health, income and schooling (United 

Nations 2012). As the literature review shows, public libraries link into these 

development factors via health literacy, aiding job-seekers, and contributing to literacy 

and education.

Public libraries do impact on the productivity of workers, by improving literacy rates, 

encouraging labour force participation through job finding tools, and so on (Celano and

Neuman 2001, Dent 2007, Liu 2004, McClure and others 2000, Rooney-Browne 2009, 

Skelly 2011). Libraries can also encourage innovation in technology by providing links 

and resources for entrepreneurs (Collins 2012, Paberza and Rutkauskiene 2010). The 

literature shows that libraries contribute to a healthier workforce through health literacy

(Birkenhead and Grant 2012, Malachowski 2011). Through these channels, libraries 

could contribute to economic growth and development. Chapter 2 will give a more 

thorough examination of the link between libraries and the economic variables.
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In this Solow-Swan framework, it would appear that the economic factors are 

independent of one another. Empirical evidence shows that this is not the case. The 

following section discusses that.

1.4 Economic links

One of the premises of this thesis is that employment, education, health, social capital 

and savings all contribute to economic growth, as given by the theoretical model put 

forward in the previous section. While a thorough discussion of these contributions is 

beyond the scope of this thesis, as its focus is on the relationship that different aspects 

of public library use have with economic growth and development, this section 

provides some evidence of these contributions.

These factors - growth, employment, education, health, social capital and savings - are 

not independent of one another. Influencing one often has a domino effect on others. 

This section also provides some evidence of this effect. The works cited in this section 

are not necessarily seminal works, they are simply there to illustrate concepts.

1.4.1 Employment

If labour represents a resource in the economy, then unemployment represents an 

inefficient use of that resource. Where such inefficiencies exist, the economy is not 

operating at the optimal level and still has some capacity for growth. Exploring the 

causes and solutions for unemployment is a major theme within economics.
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1.4.1.1 Employment and education

Employment levels and education levels are linked through human capital theory, 

which was defined earlier. The underlying theory is that if one has a higher education 

qualifications, then finding employment would be easier. Other things being equal, 

finding a job when one has some education is easier than finding a job when one has no

education. These two factors have been linked in a multitude of studies, in a variety of 

countries around the world. For example, Van Leeuwen and Foldvari (2008) looked at 

Asian countries in a time-series analysis that spanned over a century; Rao, Gounder and

Loening (2010) examined what could be the cause of growth in Guatemala. Haldar and 

Mallik (2010) studied the case of India, and Abbas and Foreman-Peck (2008) focused 

on Pakistan.

1.4.1.2 Employment and health

A similar link exists between health and employment. The basic idea is that if one is 

sick, one cannot work. Thus in the interests of economic growth, a healthy workforce is

desirable as it enables a better use of the labour resource. This link has been examined 

in many studies. Ngepah (2012) looked at South Africa, Oliva-Moreno (2012) focused 

on Spain, and Kumar and Kober (2012) did an international study.

1.4.1.3 Employment and social capital

Putnam links social capital to job finding. “Economists have developed an impressive 

body of research suggesting that social ties can influence who gets a job, a bonus, a 

promotion, and other employment benefits” (Putnam 2000: 319). Particularly, bridging 

social capital, the form that exists in the weak ties between dis-similar individuals, 

proves to be more useful than bonding social capital (Putnam 2000: 322). This link is 

also shown by Johnson in her study of information seeking behaviour in Mongolia. She
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reports that many Mongolians find work through their social networks, rather than 

through the official channels such as newspaper advertisements (2007: 891).

1.4.1.4 Employment and savings

Akerlof and Stiglitz (1969) postulated that there was a cyclical relationship between 

employment and the savings rate. They explain it as follows:

High levels of employment are likely to lead to high wages. High wages 

lead to a decreased average savings rate for the economy (if the proportion

of wages saved is smaller than that of profits) and, if the high wages are 

expected to continue, to more capital intensive machines being 

constructed. Both of these lead to fewer jobs in the future, i.e., to a low 

level of employment (Akerlof and Stiglitz 1969: 269).

This argument gives evidence that these two factors are interrelated.

1.4.2 Education

Education contributes to economic growth and development through its contribution to 

human capital. The theory is that if people are better educated, they will perform better 

at their jobs and thus contribute positively to output.

“The low level of literacy partly accounts for the low level of development in Nigeria” 

according to Akparobore (2011: 48). Blaug sums up six ways in which adult literacy 

can contribute to economic growth, by:

(1) raising the productivity of new literates;

(2) raising the productivity of individuals working in association with literates - the
so-called spillover benefits of literacy;

(3) expediting the flow of general knowledge of individuals (say, instructions about
health and nutrition) and thus reducing the cost of transmitting useful information;
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(4) stimulating the demand for vocational training and technical education;

(5) acting as a device for selecting the more able and enhancing their occupational 
mobility; and, finally and perhaps most important,

(6) strengthening economic incentives, meaning the tendency for people to respond
positively to a rise in the rate of reward for their efforts (1966: 393-394).

1.4.2.1 Education and health

There is an established link between health and education levels: “Years of formal 

schooling completed is the most important correlate of good health” (Grossman 2000: 

395-396). Sequeira (2011) shows that a relationship exists in the other direction too: 

that health is an important causal element to levels of education. Rahman (2011) found 

this bi-directional relationship in a time-series analysis of Bangladesh, giving further 

evidence of its existence. Focusing on the case of Human Immunodeficiency 

Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS), Huang, Fulginiti and 

Peterson (2010) found this relationship there too. Death resulting from AIDS results in 

a lower investment into human capital and a lower economic growth. Torssander (2013)

makes the observation that an investment into children’s education leads to a longer life

of the parents. This could be one way in which this inter-relationship between 

education and health manifests itself.

1.4.2.2 Education and social capital

Celano and Neuman (2001: 39) found that literacy programmes for children resulted in 

parents spending more time with their offspring. Caidi and Allard (2005) show the link 

between information access and social inclusion: by providing access to information, 

libraries can transform the have-nots into haves.

Children from states in the United States of America (USA) with a higher social capital 

index are also reported to do better at school. Putnam (2000: 301) attributes this to two 

factors: television and civil engagement. States with a higher social capital are also the 

states with the lowest television viewership. Arguably, if children are not watching 
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television they have more time for school. If the parents are more likely to be involved 

in the schooling system, perhaps through a parent-teacher association, then their 

children are far more likely to behave and attend school (Putnam 2000: 301). These 

links are not causal, however. Coleman illustrates the link between social capital and 

human capital with reference to John Stuart Mill. By the time Mill was of school-going 

age, he was fluent in Greek and Latin. His father had invested the time into his son’s 

education, evidence of bonding social capital (1988: S109).

1.4.2.3 Education and physical capital

The direction of causation between an investment into human capital and the 

investment into physical capital is not clear. Evidence from Kalyoncu (2009) shows 

that there is a bi-directional relationship between growth, human capital and physical 

capital. The lack of uni-directionality, however, is not cause for concern. The evidence 

shows that they are related somehow, which is a sufficient premise for this thesis. 

Lopez-Bazo and Moreno (2008) showed that investment into human capital makes the 

use of physical capital more cost effective, and thus leads to economic growth 

indirectly. Haldar and Mallik (2010) showed that the investment into education is the 

influencing factor when it comes to investment into human capital, thus leading to 

growth.

1.4.3 Health

Investment in health is a form of investment in human capital. As previously discussed, 

investments in human capital have been positively correlated with an increase in 

economic growth. Again, there are several studies that make this connection, using a 

variety of different methods. Gong, Li and Wang (2012) used an extended Ramsey 

model; Odubunmi, Saka and Oke (2012) a multivariate cointegration technique; and 

Mehrara and Musai (2011) used an autoregressive distributed lag approach.
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1.4.3.1 Health and social capital

There are strong ties between social capital and health, with health indicators 

improving the more an individual has links to others in his/her community (Putnam 

2000: 330). Putnam reports that many studies do support this link, and not a single one 

against. A causal effect cannot be shown: it could well be that healthy individuals have 

more time to connect to others but the link, as Putnam shows it, is well supported. J. 

Williams (2012) claims to show a causal effect, by reflecting on the social capital 

generated by physicians. Tampubolon, Subramanian and Kawachi (2013) also find an 

empirical link in their Welsh study.

1.4.3.2 Health and physical capital

The link between health and physical capital is not an intuitive one, but the literature 

does report that this link exists, through a variety of mechanisms. The Gong, Li and 

Wang (2012) article referred to earlier, makes the connection between health and 

economic growth through physical capital accumulation. Chen (2013) links health, 

savings and language together, by showing that certain linguistic patterns can be 

associated with greater savings and better health investments. However, he does not 

give evidence of causal links in any direction.

1.4.4 Social capital

Drawing on the empirical literature, Chou (2005) seeks to present a theoretical 

mechanism through which social capital affects economic growth. He relies on three 

factors that link social capital and growth: human capital, financial development and 

innovation. In an analysis of 102 European regions, Akçomak and ter Weel (2009), 

argue that, although social capital has been linked to economic growth by several 

authors, the channel of influence in fact lies in innovation.
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1.4.4.1 Social capital and physical capital

One way in which social capital could be affecting the economy positively, is by 

attracting foreign direct investment (FDI) into the country. Looking at eighty-five 

countries, Kim, Lin and Suen (2013) argue that social capital matters as much as other 

forms of capital when it comes to FDI. Entrepreneurs who contribute to charity - one 

measure of social capital - are more likely to attract financing, according to Talavera, 

Xiong and Xiong (2012). The relationship also flows in the other direction. Shoji and 

others (2012) found that a reduced access to credit lowers social capital.

1.4.5 Physical capital

If an individual citizen saves more, then there is more money for businesses to use for 

investment, which should result in a greater economic growth. That is the underlying 

assumption linking these two factors. An alternative to saving is FDI, which brings 

foreign financing into a country which businesses can tap into. Abaidoo (2012) found 

this to be the case in an empirical study on sub-Saharan African countries. In addition 

Abdelhafidh (2013) confirmed this for north African countries. Using the same method 

as Abaidoo (2012) and Abdelhafidh (2013), Ludosean (2012) found that the direction of

causality ran in the other direction: from economic growth to FDI. Regardless of the 

direction of causality, these studies, however, show that there is a link between physical

capital and economic growth.

1.4.6 In summary

The purpose of this section was simply to provide evidence that these economic factors 

do not operate independently of one another. A relationship was found between all of 

them, sometimes causal, sometime bi-directional. Without attempting to enter into a 
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debate on the relationships, this section provides some of the premises on which this 

thesis is built. The section that follows gives the research question that this thesis seeks 

to answer.

1.5 Research questions

This thesis is built on the framework of economic growth and development theories. 

The primary research question was: How do public libraries contribute to economic 

growth and development? This question was explored by asking two subsidiary 

questions.

Subsidiary questions were:

1. What can be learnt from the literature on the relationship between public library

use and economic growth and development?

2. What kind of relationship exists between different parts of public library use 

and economic growth and development?

The expected outcome in answering these two questions is to provide a theoretical and 

quantitative empirical link between the economy and public libraries. This outcome 

complements the methods of calculating value already available to public libraries, and 

strengthens the argument of proving their worth to stakeholders. These methods were 

given earlier in the chapter.

Answering these research questions strengthened the objective that many libraries have 

in proving their worth to stakeholders. The traditional methods of measuring the value 

of public libraries (for example return-on-investment) only show part of the effects that 

libraries have on the economy. This research adds to these methods by providing 

methods of showing economic contribution.
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The results of this research can be used to inform economic policy. Public libraries are 

publicly funded and so must prove their worth to government. If it can be shown that 

public libraries contribute to economic growth, then this evidence can be used to inform

government funding decisions and policy around public libraries.

Similarly, the results of this research can be used to inform library policy, at a local, 

provincial and national level. If contributing to economic growth and development is 

desirable for libraries, then libraries can undertake projects that will aid the 

contribution. For example, if libraries contribute to economies through social capital, 

then libraries can examine ways of contributing more to social capital. Likewise, if 

libraries contribute to literacy, then adding a reading programme to promote literacy 

could in turn contribute to economic development. This will be explored in the final 

chapter.

1.6 Summary of chapters

A summary of the chapters of this thesis is given here to provide direction for the 

research that sought to answer the research questions in the previous section.

Chapter 1: Introduction

The first chapter outlines the focus of this thesis and its importance. It offers an 

introduction to the problem by way of a theoretical background. This theoretical 

background is based on theories of economic growth and development. Definitions of 

important terms are given. This chapter shows how this research fits in with the 

literature on the more traditional ways of valuing libraries, such as cost-benefit analysis

and willingness-to-pay/willingness-to-receive.
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Chapter 2: Literature review

The second chapter reviews the literature on the indirect economic benefits of public 

libraries. This includes research in how libraries contribute to GDP, literacy, education, 

employment, social capital, physical capital and health. This thesis will draw together 

the ideas presented in this literature. The literature review is presented in the form of a 

systematic review.

Chapter 3: Methods

The methods of study will be explored in the third chapter. The third chapter will 

provide more detail on the choice of variables and a thorough discussion of the 

statistical method employed, namely path analysis.

Chapter 4: International results

Chapter 4 presents the results of the statistical tests performed with international data. 

These results are obtained using data from UNESCO, and will show the correlation 

between the circulation of stock in public libraries and the economy.

Chapter 5: USA results

Chapter 5 presents the results of the path analysis which employs data from USA. Data 

on public libraries are more complete from USA, and several library variables will be 

covered.
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Chapter 6: USA lagged results

The delayed effects that public library use might have on economic growth and 

development are considered in the sixth chapter. Here the data are lagged and a path 

analysis is performed again.

Chapter 7: Discussion, recommendations and conclusion

Chapter 7 provides a discussion of the results of the previous three chapters. 

Implications are drawn from both parts of this study: implications for USA libraries, 

taken from the statistical tests and consequent discussions, as well as implications for 

public libraries worldwide. This chapter details the limitations of this study. 

Conclusions and suggestions for further research are offered in this chapter.

1.7 Conclusion

This chapter gave an introduction to this thesis. It set this study apart from the methods 

of measuring economic value traditionally used by libraries. It defined important terms,

provided the theoretical framework and discussed the independence of economic 

variables. The research questions central to this thesis were introduced. This chapter 

concluded with a summary of the chapters contained in this thesis.

The following chapter reviews the literature on the relationship between public library 

use and economic growth and development. It does so by means of a systematic review.
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Chapter 2: A systematic review of the literature

This chapter presents and discusses the literature considered relevant to the study using 

a systematic review method.

A systematic review is a comprehensive review of literature which differs 

from a traditional literature review in that it is conducted in a methodical 

(or systematic) and unbiased manner, according to a pre-specified 

protocol, with the aim of synthesising the retrieved information through 

meta-analysis, often using statistical tests (Dempster 2003).

It seeks to answer a specific question, reviewing articles that were included based on 

predetermined criteria. It presents the findings as a meta-analysis in the case of 

quantitative studies and as a narrative analysis if the studies are qualitative. This review

follows the format outlined by Dempster (2003).

Systematic reviews are popular in the medical studies discipline and have been used for

a variety of different studies in the library and information science discipline. 

Koufogiannakis (2012) gives a systematic review of the latter in her paper.

The advantage of a systematic review is that it creates an unbiased synthesis from a 

great body of literature (Sayers 2007: 425). Not only does it synthesise, it also draws 

conclusions from existing evidence (Koufogiannakis 2012: 91). This allows for a robust

literature review that is impartial and focused. For this study a systematic review was 

particularly useful, as the literature in the library science discipline is predominantly 

professional. A systematic review provided an unbiased method of selecting the more 

academic literature.

This chapter begins with the details of the systematic method used. The selected 

readings are discussed in groupings around the economic variable in question. A 

summary concludes this chapter.
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2.1 The method of the systematic review

This section outlines the method of a systematic literature review. It outlines what kind 

of literature was considered, what criteria the eligibility of the literature was measured 

by, the search strategy that was used and an overview of the included research. The 

remainder of the chapter discusses the literature that was included by the criteria set out

in this section.

2.1.1 The research question of the systematic review

Systematic reviews start with the definition of the research question. In this chapter, the

systematic review will answer the following question: What aspects of the public 

library service contribute to economic growth and development factors?

Public libraries are often looked at as if they were a single service, while in reality there

are multiple aspects to that service. Totterdell and Bird state “Particular services are 

effective not libraries as a whole” (1976: 132). The library could be used as a place, the 

book stock or computing facilities could be the reason for use, patrons might frequent 

the library to talk to the librarian or the library programmes could be drawing users. 

Not all aspects are offered equally in all libraries, highlighting many ways that libraries 

could be different. This question focuses on revealing what variables of a public library 

service might be contributing to the economic factors. For example, the reading 

programmes run in libraries might provide better support for encouraging education 

than the book stock. Another example is that employment might be furthered more by 

the provision of free computer and Internet tools rather than word-processing assistance

from the librarian. The identification of which public library variables might impact the

economy will inform the quantitative study in the remainder of this thesis.
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The economic factors are those that were introduced in the previous chapter, namely: 

economic growth or GDP, savings, economic development, social capital, education, 

health, and employment.

2.1.2 Eligibility criteria

A key feature of a systematic review is that the criteria for including or excluding a 

study are predetermined. In this review the eligibility criteria are as follows.

Only English language items were considered. Formats were limited to books, journal 

articles, published conference proceedings, theses and dissertations. Resources had to 

discuss public libraries specifically; articles where public libraries were one of many 

types of libraries were included. Other libraries have different mechanisms through 

which they influence the economy. Academic libraries, for example, impact on the 

education of the students they serve. The libraries’ influence is through the academic 

institutions, and not directly on the public as it is in the case of public libraries. Where 

studies make no mention of public libraries, they were excluded.

It is acknowledged that in restricting the review using these criteria, one runs the risk of

excluding telling articles. Where such articles have been discovered, they have been 

included elsewhere in this thesis but not in this review.

2.1.3 Search strategy

The following terms were used in the search:

• (“public library” OR “public libraries”) AND “social capital”

• (“public library” OR “public libraries”) AND (education OR “information 
literacy”)

• (“public library” OR “public libraries”) AND health
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• (“public library” OR “public libraries”) AND (employment OR entrepreneur*)

• (“public library” OR “public libraries”) AND (savings OR financial)

• (“public library” OR “public libraries”) AND (GDP OR “gross domestic” OR 
growth)

• (“public library” OR “public libraries”) AND development

The databases that were searched ranged from multidisciplinary databases such as 

Academic Search Complete and subject specific ones like EconLit. In addition to 

databases, Google Scholar was included as the only general search engine. These are 

outlined in Table 1.

Table 1: Databases and search engines included in the systematic review

Platform Databases and Search engines

EBSCOHost Academic Search Complete, Africa-Wide Information, Business Source 

Complete, CINAHL with Full Text, EconLit, ERIC, Health Source - 

Consumer Edition, Health Source: Nursing/Academic Edition, 

Humanities Full Text (H.W. Wilson), Humanities Source, Library, 

Information Science & Technology Abstracts, MasterFILE Premier, 

MEDLINE

ProQuest ABI/INFORM Global, Biological Sciences, International Bibliography 

of the Social Sciences (IBSS), Library and Information Science 

Abstracts (LISA), ProQuest Dissertations & Theses A&I, ProQuest 

Research Library, ProQuest Sociology, ProQuest Sociology Collection, 

Social Services Abstracts, Sociological Abstracts

Emerald Emerald Insight

SciVerse ScienceDirect

SciVerse Scopus

Google Google Scholar

A maximum of the first 100 results in a relevancy ranked list for each search in each 

database were examined. Most result lists included results that counted well above 100.

In many cases relevant studies were only found within the first fifty. However, the 

search was expanded to include the first 100 to ensure that studies that were incorrectly 
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ranked were not overlooked. Unfortunately the high volume of hits precluded a 

complete examination of all results found.

Further results were found by examining the end-of-text reference list of the included 

(at full-text) articles for other articles that matched this predetermined criteria. In 

addition, alerts were set up in all the platforms that continued giving results after the 

initial search was done. These alerts were either as really-simple syndication (RSS) 

feeds or email alerts.

Search results were managed in Mendeley. Mendeley is a bibliographic management 

tool, similar to RefWorks, Endnote, Zotero or BibTeX. These tools allow for the 

management of search results and articles. Another feature is that they assist with citing

when writing in a word-processor, although Mendeley was not used in that way in this 

thesis. The choice of Mendeley was arbitrary.

The search results were examined for title relevancy. This yielded 527 documents for 

examination. Of those, eighteen could not be found. The abstracts were looked at next, 

and examined for relevancy in answering the central question. All those that did not 

explicitly mention public libraries were excluded. Where the abstract was not available,

the first paragraph of the paper was examined.

Of the remaining articles, those included had to have used a research method that was 

judged to be relevant to the present study, repeatable and empirical; in particular, the 

method had to suggest or explore a probable link between economic variables and 

library variables. An example of an excluded article would be a paper that looks at the 

demographics of the user population using surveys, and then concludes that the library 

can be used by all (Elbert, Fuegi and Lipeikaite 2012). It is acknowledged that 

including only repeatable and empirical research will bias the results toward journal 

articles and dissertations, and may exclude books and other forms. Journals and theses 

are likely to use primary sources more, while monographs collate and review existing 

publications. Both qualitative and quantitative studies were included. Papers pursuing 

theoretical and anecdotal approaches, including simple case studies, were excluded. 
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While anecdotal evidence has its value in that it reveals the qualitative aspect of 

studies, and paints a picture of what is, it does not provide evidence that can be 

extended to situations beyond the specific case. Illustration 1 is a summary of how the 

search results were winnowed down.

Appendix A gives details of which results representing full-text items were excluded.

2.1.4 Overview of the included articles

Of the thirty-nine results, twenty-nine were journal articles covering twenty unique 

titles. All articles were from peer-reviewed journals. Four theses were included. Only 

one of these discussed Canadian public libraries (May 2007), the remainder were from 
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the USA. Three reports from the USA, two reports from Australia and a chapter from a 

book which covered a Canadian study were also included (McKenzie and others 2007).

Table 2 outlines the country in which the study was placed.

Table 2: Countries covered

Country Number of studies

United State of America 22

Canada 4

Norway 4

Australia 3

United Kingdom 2

Japan 1

Nigeria 1

Scotland 1

International 1

This result follows publication patterns in general, with the large majority originating 

from developed countries, particularly North American countries.

In discussing the library aspects, programmes for users, such as adult reading 

programmes, were most heavily discussed (n=20) by the researchers. This could be 

attributed to the fact that library programmes are auxiliary to the core functions of the 

library, and librarians need to prove the effectiveness of such programmes to ensure 

their continuation. The library as a place came up second (n=12), with interaction with 

librarian (n=10) and Internet services (n=6) following. The least discussed aspect was 

books (n=2). This is surprising as books are considered to be core to most library 

services. Perhaps their importance is taken as given, and thus did not need to be 

defended in the literature; or perhaps electronic resources are more in vogue as a 

research topic.
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Some economic themes were more prevalent than others in the literature. GDP was the 

only economic theme that was not included at all. The others were: social capital 

(n=19), health (n=14), education (n=12), employment (n=5), and savings (n=1). Some 

articles dealt with more than one economic factor. As a result of this uneven 

distribution, the discussion of these articles in the remainder of the chapter will also be 

uneven. This does not imply that themes that are discussed in greater length are more 

important than others; it is simply a reflection of their popularity as revealed in the 

literature.

The remainder of this chapter discusses the included papers in depth, according to the 

economic variables.

2.2 Social capital

Social capital was revealed to be the most popular economic aspect discussed in the 

selected literature (n=19). Five library services were found to contribute to social 

capital: library as a place (n=12), interactions with library staff (n=6), computing 

services (n=4), library programmes (n=3), and books (n=1). This section discusses each

of these in turn. Some papers covered more than one library service, and so will be 

discussed more than once.

It will be shown that, according to the literature, libraries contribute to both bridging 

and bonding social capital, a distinction made by Putnam (2000: 22-23). As explained 

in Chapter 1, bonding social capital brings together people of similar background, 

strengthening their bonds, while bridging social capital creates links between those of 

dissimilar backgrounds. Putnam explains that both are important for creating feelings of

trust, but bonding social capital is particularly important for economic growth (2000: 

23).
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2.2.1 Library as a place

The first aspect that is reported to contribute to social capital is the library as a place. It 

is the most often cited aspect in the literature with regard to social capital. The library 

as a place refers to the physical environment that the library encapsulates, a destination 

and an environment. It is one of the most complex aspects of the public library service. 

The discussion that follows highlights some aspects of how the library functions as a 

place.

The Norwegian Research Council funded a project in 2006 specifically designed to 

examine how public libraries as a place contribute to social capital, named PLACE, 

Public Libraries Arenas for Citizenship (Aabø and Audunson 2012: 139). Several 

papers which were relevant to this thesis came from that project. Audunson and others 

(2007) examined what kind of meetings were taking place in libraries. They 

dichotomised these meetings into high intensive and low intensive. High intensive 

meetings revolved around factors which epitomized “primary involvements and values”

(Audunson and others 2007: 4), while low intensive meetings revolved around 

secondary or other interests. This dichotomy was created to explore how libraries 

contribute to bridging and bonding social capital. Audunson and others (2007: 4) 

postulated that if a library functioned as a high intensive meeting place then it would 

contribute to bonding social capital, and if it was a low intensive meeting place it would

be contributing to bridging social capital.

The study surveyed 750 Norwegians from a variety of backgrounds. Social capital was 

measured with two aspects: community involvement and feelings of trust. The use of 

the library as a meeting place was examined with a variety of questions. The study 

revealed that libraries are used to meet friends (high intensive and bonding social 

capital) as well as a place for random encounters with strangers (low intensive and 

bridging social capital) (Audunson and others 2007: 9). It was highlighted that the 

library was often used as a place by people of “other” cultural backgrounds (that is, not 

Norwegian) (Audunson and others 2007: 10).
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Aabø, Audunson and Vårheim (2010) took the PLACE study further and looked at 

whether or not the demographics of the respondents could account for the varied use of 

the library as a meeting place. Their surprising finding was that people with lower 

education profiles used the library more (Aabø, Audunson and Vårheim 2010: 40-41) 

as a meeting place than those with higher education profiles. This finding contrasts with

the established positive correlation between library use and education (Aabø, Audunson

and Vårheim 2010: 41 citing Audunson [1995], D’Elia [1980], and Sin and Kim 

[2008]). Use of the library as a meeting place by those with lower education tends to be

more intensive. Those with a lower income also use the library more as a meeting place

and their meetings are of higher intensity (Aabø, Audunson and Vårheim 2010: 41). 

This could be because the library is a cheap venue when compared to a coffee shop or 

the movie theatre.

Those who are more involved with the community report a greater use of the library as 

a meeting place. The authors propose that this could be because people who are more 

involved in the community know more people, increasing the probability of a chance 

encounter (Aabø, Audunson and Vårheim 2010: 41). Frequent library users report that 

they meet strangers more often than those who use the library less frequently (Aabø, 

Audunson and Vårheim 2010: 41-42). This finding raises the question about whether 

greater community involvement can be regarded as an outcome of using a library, or if 

community involvement is responsible for increased library usage. The causal route is 

not clear, if there indeed is one.

Picking up on the earlier work, Audunson, Essmat and Aabø (2011) explore how 

immigrant woman make use of public libraries as a meeting place. This paper also 

resulted from the PLACE project. The library is used as a place for immigrant women 

to integrate themselves into society. A visit to the library is a social outing as well as an 

informative one to learn about the host country. The library represents a safe, known 

meeting place for these women. The library is also used to keep up to date with the 

news of the home country (Audunson, Essmat and Aabø 2011: 11-15). These uses 

highlight the role that the library as a place plays in creating bridging social capital 

between immigrant women and their host country.
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Aabø, Audunson and Vårheim (2010) make it clear that the use of the library as a place 

and its contribution to social capital is a complex matter. Aabø and Audunson (2012) 

attempt to unpack this issue further. Still using the PLACE study, they confirmed that 

the library is used as a low and high intensive meeting place (Aabø and Audunson 

2012: 146). Their anecdotal evidence reveals that the library is considered to be a 

private, public and parochial realm (Aabø and Audunson 2012: 147). Use of the library 

as a meeting place is not restricted by any socio-economic boundaries (Aabø and 

Audunson 2012: 146), making it socially inclusive and thus contributing to social 

capital.

Rather than look at which distinguishing features in the users result in differences in 

library use, Klopfer and Nagata (2011) tried to examine what features of the library 

could result in a difference in library use. Their interest arose out of an exceptional 

library in Echigawa, created so out of the “vigor and vision” of the library director 

(Klopfer and Nagata 2011: 68). They found that this director had arranged the library to

appeal to the Japanese people’s sense of belonging. “Extending from [the director’s] 

vision, the physical design of the Echigawa library was not just designed on a mundane 

open stacks model, but explicitly relies on culturally appropriate aspects of traditional 

Japanese houses.” (Klopfer and Nagata 2011: 75). In light of the finding by Audunson, 

Essmat and Aabø (2011) of the use of libraries by immigrants discussed previously, one

questions whether the library discussed by Klopfer and Nagata (2011) would be as 

inviting to immigrants as it is to the native Japanese. It would seem that the use of the 

library as a place is culturally relative and what might be socially inclusive to one 

culture might not necessarily be considered so by another.

The relative nature of inclusion is picked up by Gould and Gomez (2010) in their study 

of the “coolness” of libraries in comparison to telecentres and cybercafés. Libraries 

were found to be less cool, indicating that they are less socially inclusive to the youth 

(Gould and Gomez 2010: 260). However, libraries were seen as the safest of the three 

locations (Gould and Gomez 2010: 260) showing that they are contributing to feelings 

of trust and therefore to social capital. On the other hand, Swinbourne (2000: 8) found 
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that there was a high use of the library among youths, the attraction being that it was a 

safe space, yet without a chaperon.

Libraries are still the least preferred location for accessing the Internet. The Gould and 

Gomez (2010) study ranged over twenty-five countries, mostly developing countries. It 

represents one of the few papers included here on developing countries. The findings 

do not suggest a difference from perceptions in developed countries.

Johnson and Griffis report on teenagers “hanging about” the library lounge area in a 

Canadian study (2009: 168). Again, the library was shown to be a social and safe space 

(Johnson and Griffis 2009: 187), used by patrons across demographic boundaries. The 

library is used by young and old, rich and poor, and for a variety of different purposes 

(Johnson and Griffis 2009). In this study, the authors highlight the exposure to “people 

from all walks of life” (Johnson and Griffis 2009: 188). It is a place for low-intensive 

[sic] meetings, to use the dichotomy introduced by the PLACE studies (Aabø and 

Aundunson 2012; Aabø, Audunson and Vårheim 2010; Aundunson and others 2007) 

and contributes to bridging social capital.

Also looking at Canadian libraries, May says “These observations indicate that patrons 

value libraries for providing technology but and also [sic] as physical spaces to sit, 

read, relax and socialize” and “patrons at all libraries [in the study] valued them as 

physical spaces where they felt comfortable” (May 2007: 112). May found that the way

that each library in her study was used as a place was relative to its community (May 

2007: 113), a finding that echoes Klopfer and Nagata (2011). The design and 

arrangement of the library plays an important role in the use of the library as a place 

(May 2007: 115). This is something that the director of the library in Klopfer and 

Nagata (2011) used to his advantage.

Heuertz (2009), in her study of three rural libraries in the USA, found that libraries do 

build communities through involvement with those same communities. As the groups 

differ, the library involvement differs (Heuertz 2009: 279). One of the libraries 

partnered with schools, another with business entities, and the third with civic 
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organisations (Heuertz 2009: 279). The library offers a venue to these outside partners 

(Heuertz 2009: 280), amongst other things, and brings together people who would not 

normally mix (Heuertz 2009: 279). This gives evidence of the libraries contribution to 

bridging social capital. Heuertz highlights again the important role that library leaders 

play in ensuring that the library contributes to its community (2009: 282).

“Library attributes perhaps begin with friendly, professional, and importantly, steady 

staffs that create welcoming, helpful, neutral environments where paths of different 

community groups cross” (Heuertz 2009: 281). The positive nature of libraries is not 

only true in the USA. Speaking of libraries in Victoria, Australia, Rosenfeldt says 

“Public libraries are clearly seen to be safe and comfortable places for people to gather, 

a focal point for community” (2006: 190). The study that Rosenfeldt is reporting on 

surveyed over 8000 citizens, and found that 22 percent spoke to people in the library 

who would not normally be their friend, and 18 percent reported that they have met 

new people in the library (Rosenfeldt 2006: 190). This, yet again, gives evidence of 

bridging social capital.

A similar study was done in New South Wales two years after the Rosenfeldt study (J. 

L. Management Services 2008). The library fostered a sense of community and 

belonging, 26.2 percent of the respondents said (J. L. Management Services 2008: iii). 

The library was reported to be a “safe and pleasant place to visit” (98.3 percent), it 

encouraged social behaviour (88.7 percent), and it operated in a “non-discriminatory 

manner” (J. L. Management Services 2008: iv). One can conclude that the libraries in 

New South Wales are inclusive and contribute to the social capital of their 

communities.

These studies have painted a picture of libraries being safe, socially inclusive places to 

visit, giving evidence that the library as a place contributes to social capital. Several 

factors make the library such a place, including the leadership of a good director, 

community responsiveness, and the librarians themselves. The involvement of the 

librarian is a theme that will be discussed in the next section.
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2.2.2 Interaction with the librarian

Heuertz (2009) shows that the librarian contributes to the creation of social capital by 

creating a professional yet welcoming environment. She found, however, that high staff

turn-over did not aid in feelings of community (Heuertz 2009: 269), staffing should be 

stable; “skillful and competent” (Heuertz 2009: 269). Swinbourne (2000: 26), too, 

found that length of service contributed positively to the relationships that the 

community formed with their librarian.

Rosenfeldt (2006) reports that 71 percent of library visitors talk to the library staff. This

came out of a survey of over 8000 residents in Victoria, Australia (Rosenfeldt 2006: 

190). These visitors were not asking for help: a separate question in the survey covered 

that issue (Rosenfeldt 2006: 190). These visitors were making their library trip a social 

one by reaching out and connecting to the librarians (also reported by May 2007: 100, 

103, 106). It would seem that even if library users do not talk to each other, they still 

would talk to the librarian. It is the librarians themselves who would then contribute to 

social capital. A trip to the library would not be as social without their presence. 

Particularly among elderly people, Swinbourne (2000: 28) found that the interaction 

with the librarian was a major selling point of a visit to the library.

An in-depth study of the relationship between patrons and library staff was done by 

Johnson (2012). The librarians surveyed reported knowing their patrons on a personal 

level, making it easier (the librarians believed) for the patrons to ask questions and 

make full use of the library resources (Johnson 2012: 56). This is a trust relationship 

(Johnson 2012: 56), trust being an indicator of social capital. These relationships go 

beyond the professional role of the librarian (Johnson 2012: 60), and bring into 

question whether the relationship between librarians and their users can be assumed to 

be this good in all libraries.

In an earlier study that Johnson did with Griffis (2009) she demonstrated how librarians

knew what books their patrons liked and would suggest authors and titles to them 
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(Johnson and Griffis 2009: 184). To another patron, the librarian suggested a Saturday 

programme that she thought the patron would be interested in (Johnson and Griffis 

2009: 185). This offers proof that the librarians know their patrons on a more personal 

level. This particular patron would come to the librarian for the emotional support of 

the librarian: on his “down” days he could depend on a “bubbly” librarian to cheer 

himself up (Johnson and Griffis 2009: 186). These case studies that Johnson and Griffis

gave were indicative of many interviews that reported the same relationship that 

librarians have with their patrons. The interaction with the librarians contributed to the 

feeling of inclusion, community and, so, social capital.

Kelly (2012) also found evidence of this trust relationship in her study on the 

perceptions of libraries in regard to health information. “[The users] saw the library as 

second only to physicians as a source of trustworthy information” (Kelly 2012: 123). 

However, the main point of her article differs from the others: that both users and the 

librarians were uncertain as to the role that libraries should play in providing health 

information (Kelly 2012: 123). Librarians lacked expertise and training, and this was 

obvious to the users. If, as Heuertz (2009: 269) asserted, librarians should be “skillful 

and competent”, then the lack of skill or competence might provide a negative 

contribution to social capital.

Librarians appear to be a fundamental part of how libraries contribute to the creation of 

social capital, by being trustworthy participants in the community they serve.

2.2.3 Library programmes

Library programmes are another aspect of the library service that contribute to social 

capital, as reported in the literature. Library programmes bring together members of a 

community who might not have been brought together otherwise, so the connection to 

bridging social capital is clear. This connection has been shown empirically in several 

studies.
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McKenzie and others (2007) examined two library programmes, story-time and a 

knitters’ group, and examined how the women attending these programmes interacted. 

When the women started attending, they were strangers, who later became friends after 

a few weeks within the programmes (McKenzie and others 2007: 128). The distinction 

between bridging and bonding social capital becomes blurred: what started out as a 

contribution to bridging social capital transformed into bonding social capital as 

friendships were formed. The researchers observed sharing of resources between 

members of the two groups (McKenzie and others 2007: 129) showing trust 

relationships. One is often hesitant to offer for loan items if one does not trust that the 

item will be cared for and returned. No hesitation was in evidence in the sharing of 

resources by members of the groups (McKenzie and others 2007: 129).

While a knitting group is not an obvious library programme, story-time definitely is. 

Libraries have books, and books are there to be read: the first law of Ranganathan’s 

The Five Laws of Library Science (Ranganathan 1931: 1) states. Books can only be 

read by those who can read: literacy programmes are another obvious choice for a 

library. These programmes can include not only reading literacy but computer literacy 

too. K. Williams (2012) shows this to be the case, where she observed that patrons 

participating in a computer literacy class assisted one another (Williams, K. 2012: 59) 

which is evidence of bridging social capital where strangers interact. It is unlikely that 

these strangers would have had reason to interact with one another if they had not been 

brought together by this digital literacy programme which was run by a library.

The New South Wales study (J. L. Management Services 2008) reports on outreach 

programmes, another example of how programmes contribute to social capital, in this 

case through social inclusion. By bringing reading programmes to the community, non-

English speakers were attracted to the library. These residents would not have been 

exposed to the library otherwise (J. L. Management Services 2008: 10). The 

respondents reported that the existence of such outreach programmes contributed to 

their feelings of community (J. L. Management Services 2008: 69).
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Library programmes bring people together. They provide an opportunity to meet new 

friends and spend time with old ones. These opportunities contribute to the social 

capital of a community.

2.2.4 Internet services

Hand-in-hand with library programmes are Internet and computing services. Johnson 

and Griffis (2009: 186) give an example of a mother who comes into the library with 

her three children to use the computers that the library provides. Even though the 

family has a computer at home, in the library the children do not need to share. This 

engagement with the library the mother calls “family cohesiveness” (Johnson and 

Griffis 2009: 184). It helps in creating bonding social capital within the family unit.

The free Internet facilities that libraries in the USA offer, enable citizens to access 

disaster relief resources (Bertot, McClure and Jaeger 2008: 290). Citizens who usually 

would be economically inactive after a disaster are able to return to a state of economic 

productivity sooner than would have been the case, due to the services of the library. 

The Internet facilities also provide citizens access to e-government (Bertot, McClure 

and Jaeger 2008: 290) and civil participation, further evidence of how Internet facilities

contribute to social capital.

Access to e-government was a theme picked up by Becker and others (2010: 118). They

found the users who were using the library to exercise their civil rights were from a 

lower income group, older people, and possibly from minority cultural groups (Becker 

and others 2010: 118). Such access goes some way to overcoming the digital divide. 

This usage speaks strongly to the role that libraries play in social inclusion through 

their Internet facilities.

Some library users make use of the Internet facilities to manage clubs, associations or 

organisations (Becker and others 2010: 137). This use fosters bonding social capital. It 
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was the decline of such organisations that led to the writing of Putnam’s seminal book 

(Putnam 2000) on social capital. The library offers facilities that aid the continued 

existence of such organisations.

Social capital is also built through the use of Internet services to keep in contact with 

family, friends and interests (Becker and others 2010: 159). Immigrants, in particular, 

are users of this aspect, as they need information technologies to keep contact with 

those outside of the host country (Becker and others 2010: 167). Social networking is a 

natural use of the Internet, and the Internet offered in libraries is no different (Becker 

and others 2010: 173). Keeping in contact with family and friends is a form of bonding 

social capital that the library fosters. DeMaagd, Chew and Huang (2012: 114) found 

that email and social networking were in the top three reasons for using the library 

computers. Even those who had access to the Internet elsewhere used library computers

to connect to friends and family.

Putnam (2000: 174) recognised the potential that the Internet would have in bringing 

people together. These studies give evidence that it does in some cases perform this 

role.

2.2.5 Books

Only one study reported that books were used to create community links. Audunson, 

Essmat and Aabø share a tale of an immigrant woman who used library books to inform

herself on the customs of her host country (2011: 12). It is interesting to note that the 

traditional function of the library, the book collection, is the aspect of the library that is 

least cited in the literature as contributing to social capital.
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2.2.6 Summary

The literature makes it clear that libraries contribute to social capital through a variety 

of services. The use of the library as a place fosters bridging social capital as it 

encourages interactions between strangers who would not have interacted otherwise. 

Library programmes too bring together people from different walks of life. Those 

participating in library programmes often start off as strangers but end up as friends, 

blurring the distinction between bonding and bridging social capital. Library staff play 

an important role in ensuring the effectiveness of the library as a place as well as in 

library programmes. Over and above that, they themselves foster social capital through 

their interactions with patrons. By creating personal relationships with users beyond 

that which the professional role prescribes, they create a sense of community among 

their users. The book stock also provides a route to community involvement, although 

it is the least cited aspect. Internet facilities also contribute to social capital. They 

facilitate access by minority groups to disaster relief information and a way of 

participating in civil society. In addition, they provide a way for people to create and 

maintain clubs, associations and organisations. They provide a means to stay in contact 

with friends, family and interests. This is evidence of bonding social capital. Thus the 

library contributes to social capital, both bonding and bridging.

2.3 Health

Health was the second most popular topic discussed in the literature (n=14). Libraries 

can contribute to health by providing health information in books or via online 

databases. Often the use of these databases requires some training, another way in 

which libraries can contribute. This section discusses librarian interaction (n=3), 

Internet resources (n=2), library programmes (n=8) and books (n=1). In the literature, 

health literacy is often referred to, and health libraries and public libraries can form 

partnerships in achieving the goal of health literacy (for an example, see Pifalo and 

others 1997). This aspect is discussed in more detail in Chapter 1.
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As Xie (2011b: 941) reports “It is well documented that low health literacy has 

significant negative effects on health outcomes and the cost of healthcare”. Health 

literacy is defined as “the degree to which individuals have the capacity to obtain, 

process, and understand basic health information and services needed to make 

appropriate health decisions” (U.S. Department of Health and Human Service 2000, 

cited in Xie 2011b: 933).

2.3.1 Interaction with the library staff

In a survey of librarians in North Carolina, Linnan and others found that librarians 

answer on average 10.3 health-related reference queries per week (2004: 185). They 

rated themselves as quite comfortable in answering health-related questions: three-plus 

on a Likert scale where one was very uncomfortable and five was very comfortable 

(Linnan and others 2004: 186). However, they did indicate that they would like more 

training on health information/resources, matching resources to user needs and ethical 

issues (Linnan and others 2004: 186). Librarians referred to print resources, indicating 

that print sources are a source for health information (Linnan and others 2004: 187). It 

is unfortunate that the study did not indicate whether or not users were using these 

sources without the intervention of the librarian.

Print was also the favourite resource of librarians surveyed by Flaherty (2013: 160); 

however some cited Google as their first resource consulted (Flaherty 2013: 158). 

Flaherty’s survey tested the ability of librarians to answer a specific question: Do 

vaccines cause autism? Of the print titles recommended by the librarians, only one 

answered the question. This raises the concern that librarians are not properly equipped 

to deal with these questions.

This concern was more fully addressed by Kelly (2012). Librarians had no formal 

training in health resources, and were hesitant in interpreting health information for 

their users (Kelly 2012: 123). Kelly also found that librarians do not have proper 

knowledge of the health resources available to them and their users (Kelly 2012: 123). 
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If, as Kelly asserts, libraries fill the gap that health professionals are unable to fill, then 

the skills of the librarians are of particular importance. If librarians are not 

recommending appropriate resources, one cannot say for certain that they are then 

contributing to the health of citizens. They might inadvertently be doing harm.

Public librarians, who will be inevitably faced with health-related reference questions, 

should seek to equip themselves with the knowledge needed to provide reliable answers

to their patrons.

2.3.2 Internet

One disadvantage of print sources, is that they are not so easily kept up to date, 

compared with online sources. In the extensive study by Becker and others (2010) on 

the use of Internet in libraries, they found that patrons use the Internet for a variety of 

health-related issues: improving health, learning about medical conditions, finding 

information on health care providers and accessing health insurance (Becker and others 

2010: 97).

The study reveals that seventeen million citizens of the USA use library Internet 

facilities to access health-related information. Fourteen million are looking for 

information about exercise and fitness (Becker and others 2010: 103). Those without 

access to the Internet elsewhere are more likely to make use of the Internet facilities in 

public libraries to look for health information (Kwon and Kim 2009: 197-198). In 

looking for a medical practitioner, ten million citizens reported that they use the 

Internet in the library, five million will make an appointment using the facilities in the 

library to see such a practitioner, which implies that five million citizens could receive 

medical care due to the resources provided by the library (Becker and others 2010: 

112).
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An example is given of a young woman who used the Internet provided by her library 

to contact her breast cancer support group (Becker and others 2010: 99). This example 

illustrates that the economic and development factors discussed here are not, perhaps, 

as discrete as the analytical framework adopted by this thesis makes them out to be. 

Indeed, they are interrelated, as was discussed in Chapter 1. This example shows how 

social capital (the support group) springs out of a health need (breast cancer).

The Internet available in public libraries provides health information which could help 

communities to manage their health better.

2.3.3 Library programmes

Freedman and Nickell (2010) examined a library programme aimed at teaching 

children to make healthier choices when eating. They found that participation in their 

programme yielded a beneficial effect that was great enough to be considered 

statistically significant: however, this change of behaviour was not long lasting 

(Freedman and Nickell 2010: 194). The exception was water consumption: 

immediately following the programme there was no significant change in quantity of 

water drunk but, four weeks later, there were significant lasting effects. The authors 

thought that seasonal change might have been a factor (Freedman and Nickell 2010: 

194).

San Diego has many HIV/AIDS affected and at-risk citizens. In an effort to address 

this, Pacific College of Oriental Medicine Library partnered with San Diego Public 

Library to offer HIV/AIDS information workshops (Broering, Chauncey and Miller 

2012). The response was unexpectedly good, with extra unplanned sessions requested 

(Broering, Chauncey and Miller 2012: 12). Attendees returned for refresher sessions 

and asked more specific questions (Broering, Chauncey and Miller 2012: 12), 

illustrating a breakdown in stigma barriers. The libraries reported an increase in the 

usage of their reference material relating to health issues, and an increase in reference 
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queries (Broering, Chauncey and Miller 2012: 12). The programme served as a 

marketing tool for the health-related services that the libraries could offer.

Iowa City Public Library joined forces with the National Library of Medicine to create 

a Consumer Health Project (Smith, Logsden and Clark 2005). Classes on where to find 

reliable information were given both in the library and at outreach venues (Smith, 

Logsden and Clark 2005: 503, 504). It was found that basic search skills needed to be 

taught to create a foundation for learning (Smith, Logsden and Clark 2005: 504). The 

authors reported that there was a significant change in the number of respondents who 

used the Internet to find health information. Before the class, only 45 percent of the 

respondents were reported to have used the Internet to search for health-related issues; 

this figure jumped to 75 percent after the intervention (Smith, Logsden and Clark 2005:

509). The authors concluded that the programme was a success, that it achieved its goal

of educating Iowa residents on the reliable resources for health information. One can 

assume that, if one has reliable health information, then one will be healthier. If this is 

the case, then the Consumer Health Project in Iowa contributed to the health of its 

citizens.

Library programmes on how to use online health sources are a popular method in which

libraries can contribute indirectly to the health of the citizens of a nation. Reporting on 

an intervention aimed at older adults, Xie (2011a) found that there was a significant 

improvement in a variety of skills. Post-intervention, there was a statistically significant

improvement in computer knowledge, Internet skills and health literacy (Xie 2011a). 

The intervention improved the participants’ attitude to ageing, an unexpected result 

(Xie 2011b: 939). This study also revealed that while all the respondents expected the 

library to have health information, only 73 percent thought that the library actually had 

such information (Xie 2012: 69).

A similar project was reported on by Oermann (2005). By providing a workshop on the 

quality of health resources on the Internet, the librarians were able to market good-

quality tools that were available to their users. Hoffman-Goetz, Friedman and Celestine
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(2006) tell of an intervention in a Canadian public library. Their programme reported 

similar effects on the health-literacy levels of their participants.

Library programmes serve to highlight the issues that they address. Health-related 

library programmes are no different.

2.3.4 Books

The only study that highlighted the use of library books in the provision of health 

information was done by Ape, Uganneya and Ode (2012). They focused on HIV/AIDS 

information. While they did not report it to be so, books are a discreet provision of 

information on a disease that is still stigmatised.

2.3.5 Summary

As providers of information, public libraries can be key players in linking their 

communities with health-related resources. Librarians and library programmes 

highlight information found in books and online.

2.4 Education

The link between libraries and education is an obvious one, and well established in the 

literature. This link is entrenched in the purpose of a library. Education is one of the 

most direct ways that libraries can contribute to human development and, so, economic 

growth. The literature on the link between education and library aspects draws on 

library programmes (n=11) and Internet resources (n=2).
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2.4.1 Programmes

Roman and Fiore report that summer reading programmes have long been popular 

activities held in the library, but recently funding agencies have questioned the 

effectiveness of these programmes (2010: 27). The authors set out to prove that these 

summer reading programmes are indeed effective. A partnership was formed between 

Dominican University, Colorado State Library Agency, Texas Library and Archives 

Commission, and Center for Summer Learning at Johns Hopkins University (Roman 

and Fiore 2010: 27). The programme was run over eleven sites and it was found that 

participants, who were mostly girls who had finished the third grade and were moving 

to the fourth, experienced no loss of reading ability when they began school in the new 

grade (Roman and Fiore 2010: 30). Teachers reported that the learners who had 

participated had a better attitude towards reading and school in general (Roman and 

Fiore 2010: 30). The authors acknowledge that their study did have some limitations. 

For one, there was not a control group with which they could validate their findings 

(Roman and Fiore 2010: 30). Another is that there was a selection bias. Learners who 

participated in the library summer reading programmes had a background of higher 

library use and were exposed to more literacy activities at home (Roman and Fiore 

2010: 30).

Celano and Neuman (2001: 42) reported on a summer reading programme that did have

a control group. Using the John’s Reading Inventory Test, the third grade children who 

attended the programme were assessed as reading at a grade level of 2.9, just below 

their actual grade level, while the children who did not attend this programme, but 

another non-reading programme, were assessed as reading at 2.2, significantly lower 

than the former group (Celano and Neuman 2001: 43). There appeared to be no 

significant difference between the two groups, but one cannot rule out a selection bias 

(Celano and Neuman 2001: 46). Another study that included a control group was that 

done by Fehrenbach and Hurford (1998). They found that their literacy programme 

aimed at preschool children had a statistically significant impact on the children 

included, regardless of age or gender.
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When the children were asked what the greatest benefit of the reading programme was, 

reading more and enjoying it more were popular answers (Celano and Neuman 2001: 

24). In other words, the children were more comfortably literate. Celano and Neuman 

claim “For thousands of children throughout Pennsylvania, preschool and summer 

reading programs offer a strong step up in their climb toward reading achievement, and 

ultimately, success in school” (2001: 40). One can extend this beyond school and say 

that summer reading programmes may work toward economic success.

Children are not the only beneficiaries of library literacy programmes: adults are too, as

Crawford and Irving (2012) report. Participating in a programme in Inverclyde were 

women who had completed school and had no further qualifications (Crawford and 

Irving 2012: 85). The biggest impact reported by both the participants and the tutor was

on the participants’ confidence (Crawford and Irving 2012: 85), which is a big factor in 

employability (Crawford and Irving 2012: 86). The authors were unable to report on the

actual effects that the programme had on the employment opportunities of the 

participants.

Confidence was also an important factor in Internet literacy programmes for older 

adults, Revercomb reports (2005: 154). In her study, strategies for confidence building 

received 30 percent of the class focus. This contrasts with classes for younger 

generations, where confidence-focused strategies were only 15 percent of the content 

for Grades 3-8 (Revercomb 2005: 154). The participants reported that they gained in 

confidence through attending the programme (Revercomb 2005: 145). They also 

reported that they did indeed gain the Internet-searching skills that they aimed to 

develop by attending the programme (Revercomb 2005: 144).

Development of Internet skills seems to be the primary adult programme offered by 

libraries. The Inverclyde programme was based on online literacy (Crawford and Irving

2012). Others have focused more strongly on Internet skills. Bertot, McClure and 

Jaeger (2008: 288) say that providing free training is one of the key ways that public 

libraries can support their communities. They report that 45.7 percent of public libraries

in the USA provide training in information literacy skills, 37.6 percent provide training 
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in general technology skills, and only 23.8 percent offer no training whatsoever (Bertot,

McClure and Jaeger 2008: 290). This service has led to the suggestion that libraries 

need to rethink their roles within their communities. As more and more Internet-based 

services are offered by public libraries, the purpose of the public library needs to be 

realigned to reflect this (Bertot, McClure and Jaeger 2008: 295). Librarians need to re-

look at what skills they have in order to best address this changing need (Bertot, 

McClure and Jaeger 2008: 297). Alternatively, communities need to explore the 

possibility that such services are not the responsibility of the library, and that the 

communities need to find a different way to address this need that does not involve the 

libraries (Bertot, McClure and Jaeger 2008: 299).

McClure and others acknowledge that providing library programmes that support 

education is one way in which the libraries in the State of Florida can support the 

economy (2001: 4). McClure and others recommend that such programmes should be 

marketed more, and perhaps a formal, more responsive, programme should be 

developed (McClure and others 2001: 6).

In an intensive study on educational programmes in rural libraries, Hancks found that 

the most successful programmes were those centred around computer and technology 

use (2011: 135). Successful was defined as “best attended”. The library programmes 

were well marketed thanks to outreach programmes (Hancks 2011: 136). Hancks 

concluded that libraries are able to contribute to the economy through the development 

of human capital: by contributing to education through library programmes, citizens are

able to contribute more to the economy.

Xie, whose research was introduced in the previous section on health, reported that 

there was a statistically significant improvement in Internet and Web skills following an

intervention aimed at equipping older adults with e-health knowledge (2012: 68). These

older adults were also more confident in using technology. Anxiety decreased, while 

computer interest and efficiency increased to the point where the changes were 

regarded as statistically significant (Xie 2012: 67). In an earlier paper, Xie claims that 

these improvements were “large” (2011a). This, Xie clarifies: “a learner increased from
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the 50th percentile on the pre test to the 99th percentile on the post test on this measure 

[of efficiency]” (2011a). In another paper examining the same intervention, Xie reports 

that there was not a statistically significant improvement in efficiency (2011b: 937). 

This might make one question the validity of his reporting.

Library programmes are an informal kind of schooling. Their purpose is to educate the 

community, even if it is in some skill. These studies show an empirical link between 

attendance at library programmes and education.

2.4.2 Internet

Not all library users are in need of library programmes. Libraries can still contribute to 

the education of these users by providing access to educational resources, such as the 

Internet. Becker and others report that thirty-six million people in the USA use 

computers in the library for educational uses (2010: 58). The youth are most likely to 

be among those thirty-six million (Becker and others 2010: 58), using the library 

computers mostly to do their homework (Becker and others 2010: 59). Taking an online

class on library computers was also reported (Becker and others 2010: 59), with adults 

taking the opportunity to enrol in distance learning (Becker and others 2010: 68). It 

would appear that Internet in the library is more likely to be used by those with lower 

income, and those whose first language is not English (Becker and others 2010: 71). 

The library provision of Internet facilities contributes to achieving social equality.

Bertot, McClure and Jaeger (2008: 289) state that the public Internet services offered 

by libraries include education resources. They list the following as “content of public 

access Internet services critical to the role of the public library” (Bertot, McClure and 

Jaeger 2008: 289):

• Provide education resources and databases for K–12 students

• Provide education resources and databases for adult/continuing education 
students

• Provide education resources and databases for students in higher education
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• Provide education resources and databases for home schooling

• Provide information for college applicants

Whether or not these resources are actually used for their intended purposes is not 

addressed. However, it would not seem likely that they go completely unused.

These two studies show that even without the programmes, the Internet facilities 

provided by public libraries can contribute to the education of library patrons.

2.4.3 Summary

A library is often referred to as an educational resource. It is evident from the literature 

that libraries do contribute to education through a variety of different ways, such as 

literacy programmes and Internet sources. One can infer that if online information is 

used as an education tool, then print information can be used similarly. However, this is

not reported in the literature, perhaps because it is an a priori assumption.

2.5 Employment

Supporting employment efforts of its users is another way in which libraries can 

contribute to economic growth and development. A search of the literature revealed five

studies that showed empirically how libraries are contributing to the increased 

employment of their community members. These five studies cite that there are several 

library aspects which can be contributing: Internet and computer facilities (n=4), library

programmes (n=3) and interaction with the librarian (n=1).
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2.5.1 Internet and computer facilities

Becker and others (2010: 73) report that about 40 percent of the survey respondents 

claimed to use the libraries’ Internet and public-access computer to support their 

employment activities. The Internet and computer facilities aid library users to find job 

opportunities and prepare résumés and applications (Becker and others 2010: 75). As 

many as fourteen million users make use of the libraries’ computers to prepare résumés 

(Becker and others 2010: 78). The computers are used to submit job applications. 

Becker and others (2010: 80) claim that four million citizens in the USA have found 

employment due to the free public-access computers and Internet services that their 

public libraries provide. Those without access to the Internet elsewhere are more likely 

to use the Internet facilities in public libraries than those who can access the Internet 

from work or home (DeMaagd, Chew and Huang 2012: 113).

Once employment has been found, some library users continue to use the Internet and 

computer facilities to do their jobs (Becker and others 2010: 87). “Many users also 

indicated that they used the library as a substitute office while traveling” (Becker and 

others 2010: 87). This gives an example of how the libraries assist users in maintaining 

their employment status.

The Internet and computer facilities aid in entrepreneurship too (Becker and others 

2010: 90). Instead of simply facilitating work during travel, the facilities enable the 

creation of businesses. The computers with their Internet connections in libraries can be

used to locate potential customers, start a new business, or to write a business plan 

(Becker and others 2010: 92).

Bertot, McClure and Jaeger (2008) claim that the public access Internet services are 

critical to the role of the public libraries. Of the uses of these services reported, the 

services for job seekers and for skills training were the second and third most used (44 

percent and 29.8 percent respectively). Educational services came up top (67.7 percent)

(Bertot, McClure and Jaeger 2008: 289). This result highlights how important the 
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public access Internet facilities are to the role of the public library, in that they support 

the employment objectives of the community.

Reporting on public library usage during the economic recession of 2007/2008, Child 

and Goulding (2012: 655-656) mention that a higher demand for the public access 

Internet computers for job-seeking activities was reported by library staff. This would 

be a logical use of the Internet resources as employment decreases during economic 

recessions. Employment-seekers would make use of every available resource to find 

gainful employment, particularly if those resources are free, as they are in a public 

library.

The Internet is a source of information, including information that aids employment. As

many public libraries provide free access to the Internet, it is clear how the public 

libraries assist in finding employment through the channel of the Internet.

2.5.2 Programmes

As previously stated, Child and Goulding reported an increased demand for the public-

access Internet facilities in public libraries during the time of the economic recession 

(2012: 655). They postulate that this could be as a result of the targeted programmes 

that public libraries were running during the recessionary period, such as “CV Surgery”

(Child and Goulding 2012: 655). Other programmes included tax workshops, training 

and educational courses.

Library programmes offer users an opportunity to upskill themselves in order to find 

better employment, claim Becker and others (2010: 85). These programmes can be 

formal or informal, groups or individual (Becker and others 2010: 85).

Libraries could undertake “economic gardening” projects that promote 

entrepreneurship. This is one of the ways that libraries can contribute to financial 
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capital, as reported by Hancks (2011: 140). While this support does not fall within the 

traditional role of a public library, some libraries have included economic-gardening 

programmes within their portfolio of services (Hancks 2011: 141).

Where library programmes are focused on employment issues, they can contribute to 

the state of employment in a community.

2.5.3 Librarian interaction

One of the ways in which libraries assist the unemployed is through interaction with the

librarian. Child and Goulding (2012: 655) report that librarians assist job-seekers in 

drawing up curricula vitæ and completing job application forms. Although they do not 

offer quantitative evidence of this assistance, one can see how this could contribute to 

job finding among the unemployed.

2.5.4 Summary

Through Internet services, library programmes, and interactions with the librarian, 

libraries are able to assist job seekers to find employment, which in turn contributes to 

economic growth and development.

2.6 Finances

Libraries can contribute to the financial state of citizens and thus to the nation’s 

economic growth. Although there are multiple ways in which libraries can do so, the 

literature only provides evidence of one: Internet facilities.
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2.6.1 Internet

The public access Internet facilities at a public library are used by households to better 

manage their finances (Becker and others 2010: 144). This included doing online 

banking, online shopping and managing debt (Becker and others 2010: 148). One can 

hope that if individuals and households are able to manage their finances better, then 

they would make more-informed financial decisions, and contribute more to the 

financial state of an economy.

2.6.2 Summary

The library should not be viewed as a single service when examining its contribution to

economic growth and development. Public libraries have various aspects of their 

service that could be contributing differently to economic growth and development. 

This is evident in the literature.

2.7 Summary of this chapter

Table 3 details the readings that covered the various aspects of economic growth and 

development as well as the uses for a library.
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Table 3: Summary of the readings

Social capital Health Education Employment Finances

Library as a place Aabø and Audunson 
2012;
Aabø, Audunson and 
Vårheim 2010;
Audunson and others 
2007;
Audunson, Essmat and 
Aabø 2011;
Gould and Gomez 
2010;
Heuertz 2009;
Klopfer and Nagata 
2011;
J. L. Management 
Services 2008;
Johnson and Griffis 
2009;
May 2007;
Rosenfeldt 2006;
Swinbourne 2000

Interaction
with librarian

Heuertz 2009;
Johnson 2012;
Johnson and Griffis 
2009;
Kelly 2012;
May 2007;
Rosenfeldt 2006;
Swinbourne 2000

Flaherty 2013;
Kelly 2012;
Linnan and others 2004

Child and Goulding 
2012

Programmes J. L. Management 
Services 2008;
McKenzie and others 
2007;
Williams, K. 2012

Broering, Chauncey 
and Miller 2012;
Freedman and Nickell 
2010;
Hoffman-Goetz, 
Friedman and Celestine
2006;
Oermann 2005;
Smith, Logsden and 
Clark 2005;
Xie 2011a;
Xie 2011b;
Xie 2012

Bertot, McClure and 
Jaeger 2008;
Celano and Neuman 
2001;
Crawford and Irving 
2012;
Fehrenbach and 
Hurford 1998;
Hancks 2011;
McClure and others 
2001;
Revercomb 2005;
Roman and Fiore 
2010;
Xie 2011a;
Xie 2011b;
Xie 2012

Becker and others 
2010;
Child and Goulding 
2012;
Hancks 2011

Internet Becker and others2010;
Bertot, McClure and 
Jaeger 2008;
DeMaagd, Chew and 
Huang 2012;
Johnson and Griffis 
2009

Becker and others 
2010;
Kwon and Kim 2009

Becker and others2010;
Bertot, McClure and 
Jaeger 2008

Becker and others 
2010;
Bertot, McClure and 
Jaeger 2008;
Child and Goulding 
2012;
DeMaagd, Chew and 
Huang 2012

Becker and others 2010

Books Audunson, Essmat and 
Aabø 2011

Ape, Uganneya and 
Ode 2012

It is clear from the thirty-nine papers included that the literature is uneven when 

examining the topic of public library contribution to economic development factors. 
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Certain topics, such as the role of the library as a place in social capital, are more 

popular than others. This is no indication of the relative importance, however. The 

books in the library are thought to be a fundamental part of the public library service, 

yet they do not feature predominantly in this examination. It is entirely plausible that 

their absence is due to the fact that their role is not believed to require defending. Other 

aspects, like library programmes, are considered auxiliary services by some libraries. 

Thus their existence needs to be defended in order to ensure continued funding. This 

difference could be one reason for the uneven reporting in the literature.

What this chapter demonstrated is that there is empirical evidence that libraries do 

contribute to economic growth and development, through a variety of different aspects. 

It lends weight to the central hypothesis of this thesis and shows that the claim made for

the potential contribution of this thesis is not unwarranted.

The next chapter discusses in detail the method that this study employed, which will be 

followed by results, discussions and conclusions.
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Chapter 3: Methods

Chapter 1 described the theoretical model which was used in the study, namely the 

Solow-Swan neoclassical growth model. Economic development was defined as “a 

process that influences growth and restructuring of an economy to enhance the 

economic well being of a community” (International Economic Development Council 

2013: 2), and was taken to include five aspects: employment, health, education, social 

capital and savings. Chapter 2 presented a systematic review and meta-analysis of the 

findings from the relevant quantitative studies and a narrative analysis of the qualitative

studies identified.

This chapter outlines the method used in this thesis. The study employed empirical, 

quantitative methods to test whether public libraries impact on any of the economic 

variables identified above, thereby answering the primary question in this thesis: what 

kind of relationship exists between different parts of public library use and economic 

growth and development?

The chapter begins with a discussion on the geographical selections. The countries 

included in this study were determined by the availability of data. The two sections that

follow the discussion on geographical selections give details on the data that was used: 

library and economic data respectively. These two sections explain where the data was 

sourced from and why specific indicators were chosen to represent certain variables. It 

also gives the specific limitations associated with the data. The following section 

discusses the statistical method employed, namely path analysis.

3.1 Geographical selections

This section explains which countries were included in the study. The countries selected

for inclusion in this thesis were determined by the availability of data.
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3.1.1 International dataset

UNESCO Institute for Statistics (2012) provided data at an international level which 

allowed for an international analysis.

The countries included in the international dataset provided by UNESCO Institute for 

Statistics (2012) are shown in Table 4. The availability of the data for the various 

variables determined which countries were included. This selection changed according 

to the variables used for the specific statistical tests. The selections are given in 

Appendix B.
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Table 4: Countries included in at least one statistical test, figures taken from World 
Bank (2013a)

Country

GDP per capita 

(1999) constant 

US$

Population 

(1999)
Armenia 840.86 3,093,820
Bahamas 23,228.80 293,442
Bulgaria 2,548.00 8,210,624
Burkina Faso 346.63 11,281,942
China, Macao Special Administrative Region 15,089.75 425,448
Costa Rica 4,178.29 3,841,734
Croatia 7,626.62 4,554,000
Cuba 2,838.64 11,101,580
Cyprus 20,100.01 925,491
Czech Republic 9,933.78 10,283,860
Denmark 43,940.95 5,321,799
Ecuador 2,636.90 12,286,995
Estonia 6,522.28 1,375,654
Finland 31,603.61 5,165,474
Hungary 8,430.99 10,237,530
Iceland 45,658.89 277,381
Japan 33,264.84 126,650,000
Latvia 4,234.68 2,390,482
Lithuania 4,902.82 3,524,238
Mexico 7,103.73 102,316,781
Norway 59,195.69 4,461,913
Poland 6,477.63 38,660,271
Portugal 17,416.87 10,171,949
Republic of Moldova 570.02 3,646,999
Romania 3,266.72 22,472,040
Russian Federation 3,525.40 146,309,000
Rwanda 207.97 7,853,015
Saint Vincent and the Grenadines 4,143.10 107,879
Saudi Arabia 12,735.73 19,620,692
Sierra Leone 265.94 4,030,443
Slovakia 8,824.55 5,396,020
Slovenia 14,461.20 1,983,045
Sweden 35,073.43 8,857,874
Turkey 5,816.68 62,243,779
Uganda 268.81 23,507,800
United Kingdom of Great Britain and Northern 

Ireland 32,436.33 58682466

Table 4 shows that a variety of different countries were included in this study, ranging 

over different development levels and different continents.
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3.1.2 USA

The USA was the only country studied in depth, as it is the only country that provides 

detailed data on public libraries. This set of data is collected by Molyneux (2013). This 

dataset consists of data on a number of library variables at a library level which was 

then easily aggregated to represent state-level data. A more extensive discussion of this 

is included in the next section. Until recently, Molyneux’s dataset only included the 

fifty states, and it excluded the territories which fell directly under the USA 

government. These states, grouped by regions, are shown in Table 5.

Table 5: States in USA by regional groupings (adapted from United States Census 
Bureau 1994)

Region States
East North 
Central

Illinois, Indiana, Michigan, Ohio, Wisconsin

East South 
Central

Alabama, Kentucky, Mississippi, Tennessee

Middle Atlantic New Jersey, New York, Pennsylvania
Mountain Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah,

Wyoming
New England Connecticut, Maine, Massachusetts, New Hampshire, Rhode 

Island, Vermont
Pacific Alaska, California, Hawaii, Oregon, Washington
South Atlantic Delaware, District of Columbia, Georgia, Florida, Maryland, 

North Carolina, South Carolina, Virginia, West Virginia
West North 
Central

Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, 
South Dakota

West South 
Central

Arkansas, Louisiana, Oklahoma,Texas

The regional groupings were given by the United States Census Bureau (1994).

The state-level data provided by Molyneux (2013) allowed for a country-level analysis.

No other country provided data that was sufficiently granular.
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3.2 Library data

The choice of the library data that was used in this thesis was determined by the data 

already available. Given the scale of the proposed project, namely an international level

including as many countries as possible over a maximum amount of years, it was not 

considered feasible to collect original data. This approach of using an existing dataset 

was followed, for example, by Liu (2004).

3.2.1 International library data

A complete set of international library data does not exist. The UNESCO dataset was 

used by Liu (2004), and was the most complete dataset available for international 

library data (UNESCO Institute for Statistics 2012). Twelve variables are collected. 

These are:

• Administrative Units

• Annual additions. Other materials

• Annual additions. Volumes

• Collections. Audio-visual documents

• Collections. Books: Number of Volumes

• Collections. Microforms

• Collections. Other library materials

• Library employees. Holding a diploma

• Library employees. Trained on the job

• Loans to users

• Registered users

• Service Points

The only variable of use, as identified by the literature review is ‘Loans to users’.
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The years of coverage that this indicator includes varies for the included countries. 

Table 6 shows the included countries as well as the years of coverage:

Table 6: Countries included in the UNESCO dataset

Country Years

Argentina 1995

Armenia 1999

Austria 1995-1998

Bahamas 1999

Barbados 1995

Belarus 1995

Belgium 1995-1997

Belize 1995

Belize 1995

Benin 1995

Bolivia (Plurinational State of) 1995

Bulgaria 1995-1999

Burkina Faso 1995, 1999

Canada 1995

Canada 1995

China 1996-1996

China, Hong Kong Special Administrative Region 1995

China, Macao Special Administrative Region 1999

Costa Rica 1995, 1999

Croatia 1995, 1999

Cuba 1995, 1999

Cyprus 1995, 1999

Czech Republic 1995-1999

Denmark 1995-1999

Dominica 1995

Ecuador 1999

Estonia 1995-1999

Finland 1995-1999

France 1995-1997

Georgia 1995

Germany 1995-1998

Greece 1995-1997

Hungary 1995-1997, 1999

Iceland 1995-1997, 1999

Iran (Islamic Republic of) 1995

Ireland 1995-1998

Italy 1995-1997

Japan 1999

Kenya 1995

Latvia 1995-1999

Liechtenstein 1995-1997

Lithuania 1995-1999

Luxembourg 1995-1997

Malaysia 1995

Malta 1995

Mexico 1995, 1999

Monaco 1995
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Country Years

Myanmar 1995-1996

Netherlands 1995-1997

Norway 1995-1999

Oman 1995

Poland 1995-1997, 1999

Portugal 1995-1999

Qatar 1995

Republic of Korea 1995-1996

Republic of Moldova 1999

Romania 1995-1997, 1999

Russian Federation 1995, 1999

Rwanda 1999

Saint Vincent and the Grenadines 1996, 1999

Saudi Arabia 1999

Senegal 1995

Sierra Leone 1999

Slovakia 1995-1999

Slovenia 1995-1999

Spain 1995-1998

Sweden 1995-1997, 1999

Switzerland 1995-1997

Togo 1996

Turkey 1995, 1999

Uganda 1999

Ukraine 1995

United Kingdom of Great Britain and Northern Ireland 1995-1999

Venezuela (Bolivarian Republic of) 1995

The former Yugoslav Republic of Macedonia 1995

This table shows how patchy the data coverage is. In summary the number of countries 

that have data per year is as follows:

• 1995 = 61

• 1996 = 35

• 1997 = 29

• 1998 = 16

• 1999 = 36

It was decided to use data from 1999, due to the availability of economic data in that 

year, which will be discussed in the next section.
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3.2.2 USA library data

Library data from the USA were drawn from Library Research Services (LRS). Their 

home page explains more about them:

The Library Research Service generates library statistics and research for 
library and education professionals, public officials, and the media. LRS 
reports and analyses statistics on school, public, and academic libraries, 
and conducts studies on major library issues that are reported in the Fast 
Facts and Closer Look series. Topics of continuing interest to the LRS and 
its clients are the impact of school librarians on student achievement, 
public libraries and the use of web technologies, and the changing library 
workforce (Library Research Services 2013: About).

Data on public library services, hosted by Library Research Services, is curated by 

Molyneux (2013). A wide number of variables are reported (Molyneux 2013: State 

Summary/State Characteristics Longitudinal Data File). They are listed here to 

demonstrate the richness of the dataset:

• Population of the Legal Service Area

• Official state population estimate

• Number of central libraries

• Number of branch libraries

• Number of bookmobiles

• Librarians with an American Library Association approved Masters degree

• Total number of full-time equivalent (FTE) employees holding the title of 
librarian

• All other paid FTE employees

• Total paid FTE employees

• Operating income from local government

• Operating income from state government

• Operating income from federal government

• Other operating income

• Total income

• Salaries and wages for all library staff

• Employee benefits for all library staff

• Total staff expenditures
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• Operating expenditures for print materials (including books, serial back files, 
current serial subscriptions, government documents)

• Operating expenditures for library materials in electronic format

• Operating expenditures for all other library materials (microform, audio, video, 
DVD, and new formats)

• Total expenditures on library collections

• Other operating expenditures

• Total operating expenditures

• Expenditures for capital outlay

• Capital revenue for major capital expenditures

• Federal government capital revenue

• Local government capital revenue

• Other capital revenue

• State government capital revenue

• Number of books and serial volumes

• Electronic books (E-books) (digital documents, including non-serial 
government documents in digital format)

• Number of audio materials

• Audio - downloadable titles

• Audio - physical units

• Number of video materials

• Video - downloadable titles

• Video - physical units

• Locally licensed databases

• State licensed databases

• Other licensed databases

• Databases (locally mounted or remote, full-text or not, for which temporary or 
permanent access rights have been acquired)

• Number of current serial subscriptions

• Current electronic serial subscriptions

• Total annual public service hours for all service outlets

• Total annual library visits

• Total annual reference transactions

• Registered borrowers

• Total annual circulation transactions
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• Total annual loans provided to other libraries (i.e. Interlibrary Loans)

• Total annual loans received from other libraries (i.e. Interlibrary Loans)

• Total annual circulation (including renewals) of all children’s materials in all 
formats to all users

• Total annual attendance at all library programs

• Total annual attendance at all programs intended primarily for children 
(Includes adults who attend programs intended primarily for children)

• Total audience at all young adult programs

• Total library programs

• Total children’s programs

• Total young adult programs

• Operating expenditures for electronic access

• Number of library materials in electronic format

• Internet terminals used by staff only

• Internet terminals used by general public

• Users of electronic resources per typical week

• Users of public Internet terminals per year

As identified by the systematic literature review of Chapter 2, several library variables 

were desired: use of library as a place, library programmes for adults or children, 

computer facilities, interaction with the librarian and use of book stock. Each of these 

will be discussed in turn.

3.2.2.1 Use of library as a place

How libraries are used as a place is a qualitative measure, one that is not included in 

Molyneux’s dataset. The closest quantitative measure is ‘Total annual library visits’. 

The underlying assumption is that if a library is being visited, it is being used as a place

to some extent. ‘Total annual library visits’ is the indicator that will be used.
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3.2.2.2 Interaction with the librarian

The dataset records ‘Total annual reference transactions’. While interactions with 

librarians could extend beyond a reference transaction - and many do - this measure is 

the best approximation of interaction with the librarian.

3.2.2.3 Library programmes

There are many variables that record the different aspects of library programmes. Some

record the number of programmes offered by the library, others the number of 

attendees. For this thesis, the variables that record the latter are more desirable. A 

library could host hundreds of programmes in a year, all very poorly attended. A better 

measure of how library programmes add to the economy would be the number of 

people attending library programmes. That way a library that has few highly popular 

programmes will outweigh a library with many poorly attended programmes. The two 

variables selected were ‘Total annual attendance at all library programs’ and ‘Total 

annual attendance at all programs intended primarily for children’. The latter variable 

was included as the literature review revealed that library programmes could impact on 

the literacy and education of children.

3.2.2.4 Computer access

Given the available variables that record various aspects of computer and Internet 

access in a public library, the ideal indicator is ‘Users of public Internet terminals per 

year’.
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3.2.2.5 Book stock

The final variable should indicate the usage of the book stock. Here, ‘Total annual 

circulation transactions’ is the best indicator. Book stock can be used in-library. This 

usage would not be captured in this indicator. This makes the chosen indicator not 

perfect, however it is a reasonable figure that shows usage of the book stock, even in 

the limited nature of circulation.

All of these figures represent real figures. In order to make the variable comparable 

between states, the figures need to be normalised for the size of the population of each 

state. By doing this, each of the variables represent a per person figure.

3.3 Economic data

The section below discusses the choice of economic variables. Each variable had to 

come from the same source: a single measure could not be constructed from two 

different sources, although different variables could come from different sources. The 

economic data had to match the geographical coverage of the library data as closely as 

possible. Annual data was collected as this was the standard unit of time for most 

datasets.

3.3.1 International economic data

This section discusses what economic variables were used for the international 

examination.
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3.3.1.1 Growth

The standard variable for growth is GDP. This is a measure of how much the economy 

is making in a particular time period. It is a quarterly measure and always measured 

retrospectively. That is, the GDP figure released in April is a measure of the economic 

activity for January to March. It is a reliable measure because of its retrospective 

nature.

Figures at an international level were taken from the World Bank (2013a). They 

represent GDP per capita at a constant United States (US) dollar (2005) rate. If GDP 

were kept in local currency, it would not be comparable between countries, hence the 

transformation to the US dollar. The value of the dollar changes with inflationary 

pressures. What is known as a constant US dollar rate takes inflation into account, and 

thus represents the real value of GDP rather than the nominal value.

3.3.1.2 Employment

Employment is usually measured by its inverse: unemployment. There are several 

definitions of unemployment, as discussed in Chapter 1. Unemployment is measured at 

differing intervals, monthly being a common interval. Unemployment is seasonal; 

farmworkers for one are employed or unemployed as the seasons change. A month-by-

month comparison is not advisable therefore. However, a seasonal adjustment can be 

made. Unemployment is a retrospective measure, and thus reliable.

At an international level, the World Bank (2013a) was the source again; the figures 

were for unemployment levels in each country. Unemployment is expressed as a 

percentage of the population.
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3.3.1.3 Education

Education is measured at various levels. For example, education could be measured by 

high-school completion, or by enrolments into higher-education institutions.

Here, ‘Gross intake ratio in first grade of primary education, total (% of relevant age 

group)’ was used as a measure of education. One could reason that if the libraries were 

positively influencing adults in thinking about education, more children would be 

enrolled into the first grade. This indicator could explore that reason. The World Bank 

(2013a) was the source.

3.3.1.4 Health

There are a variety of measures for health. The World Bank offers thirty-six indicators, 

ranging from prevalence of HIV to health expenditure (World Bank 2013a). The United

Nations uses life expectancy at birth in their Human Development Index (United 

Nations Development Program 2013) and defines it as the “number of years a newborn 

infant could expect to live if prevailing patterns of age-specific mortality rates at the 

time of birth stay the same throughout the infant’s life.” It is assumed that the better the 

state of health in a country, the longer the expected life will be.

Life expectancy levels were used as indicators of health. Here, again, the World Bank 

(2013a) was the source.

3.3.1.5 Social capital

Social capital is one of the most problematic factors to measure. It is multidimensional, 

and encompasses “inherently ambiguous concepts such as ‘community’, ‘network’ and 

‘organization’” (World Bank 2013b: How is social capital measured?). Putnam’s 
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approach is to triangulate different data sources. He claims “no single source of data is 

flawless, but the more numerous and diverse the sources, the less likely that they could 

all be influenced by the same flaw” (Putnam 2000: 415). The World Bank has begun to 

collect data on various measures of social capital: groups and networks, trust, collective

action, social inclusion, and information and communication (World Bank 2013b: 

Measuring the dimensions of social capital). However, the dataset does not yet cover 

enough years to be a suitable set for this study.

Putnam gives many options for indicators which might be suitable for social capital 

(2000), one being newspaper readership: “The evidence makes quite clear that 

newspaper reading and good citizenship go together” (Putnam 2000: 218). The 

indicator chosen for social capital was thus: ‘Daily newspapers: Total average 

circulation per 1,000 inhabitants’ provided by UNdata (2013), in the UNESCO Institute

for Statistics (UIS) Data Centre collection. This indicator is available for the years 

following and including 1996. This excluded 1995 as a viable year for this study, and 

led to the choice of 1999 as the chosen year. 1999 had the most library data available 

(n=36).

3.3.1.6 Savings

Household savings, which are in cash form, can be invested in companies where the 

cash would be used to buy physical assets. This possibility makes savings and 

investment synonymous conceptually with physical capital. As defined in Chapter 1, 

physical capital includes cash or cash equivalents as well as physical assets such as land

and equipment. Part of the Solow-Swan model introduced in Chapter 1 is physical 

capital.

Savings rate is the indicator chosen to represent this variable. It is the percentage of 

total disposable income that was saved as opposed to spent. This figure was calculated 

using the household savings and household income figures given by UNdata (2013: 

National Accounts Official Country Data). Both savings and income were provided in 
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current local currency, but as it was the savings rate that was desired, a transformation 

out of the current local currency was not necessary.

3.3.2 USA economic data

This section explains which economic variables were chosen for the USA study and 

why. It also shows where the data was sourced from.

3.3.2.1 Economic growth

For USA, the GDP figures were taken at the state level from Bureau of Economic 

Analysis (United States, Department of Commerce, Bureau of Economic Analysis 

2012). GDP was available at quarterly intervals, but the annual figure was used as this 

was the standard unit of time for most of the other datasets. The per-capita rate was 

chosen, as it normalises the economic activity according to the size of the population.

3.3.2.2 Employment

The unemployment figures for the United States were taken from the Bureau of Labour 

Statistics (United States, Department of Labor, Bureau of Labor Statistics 2012). They 

represent an unemployment rate. Figures for 2009 reflect a model re-estimation. The 

Bureau of Labor Statistics explains: “In most years, historical data for the most

recent five years (both seasonally adjusted and not seasonally adjusted) are

revised near the beginning of each calendar year, prior to the release of January

estimates” (United States, Department of Labor, Bureau of Labor Statistics 2012: 

Economic News Release | Regional and State Employment and Unemployment 

Technical Note).
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3.3.2.3 Literacy and education

Due to a lack of other suitable data, for the United States the percentage of those over 

twenty-five years of age who have at least a high school diploma was used. This figure 

covered all the states, where other variables were incomplete. It was sourced from the 

Census Bureau (United States Census Bureau 2009a).

3.3.2.4 Health

Life expectancy rates were not available for USA (United States, Centers for Disease 

Control and Prevention 2013b). As a proxy measure, child-mortality rates were used. 

This figure shows how healthy the general population is. If parents are healthy, they are

more likely to have healthy children: sicknesses are less likely to be passed on, and they

are able to get medical care should they need to for both themselves and their children. 

This figure is sourced from the Centers for Disease Control and Prevention (2013a).

The figures represent the number of deaths per year per 100 000 of the population. A 

child is defined to be anyone under the age of four years.

3.3.2.5 Social capital

The variable chosen to represent social capital was number of persons arrested. Putnam 

discusses crime as a valid indicator for the lack of trust and honesty in a community. 

Trust and honesty are hallmarks of social capital (2000: 114-146). Figures were sourced

from the Federal Bureau of Investigation (United States, Federal Bureau of 

Investigation 2013). Where a person was arrested twice or more in a year, he/she is 

counted as a single person arrested.
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This measure is not without flaws: states that have a more proactive police force could 

show a higher number of persons arrested than one without a proactive police force, 

other things being equal. However, it is an indicator for social capital that has sufficient

data to be of use in this thesis.

3.3.2.6 Savings, investment and financial literacy

Chapter 2 showed that libraries can impact physical-capital levels through financial 

literacy. Data on financial literacy at a state level is not available. Suitable proxies - 

savings or investment - are also not freely available at a state level. Neither is the 

household-savings ratio, which is the ratio between household income and household 

expenditure, available. The credit ratio, the inverse of the household savings ratio, 

could also not be found through reliable sources.

The measure that is used is the number of tax returns detailing taxable interest by state. 

The unit of analysis here is adult individuals. The rationale behind selecting taxable 

interest lies in the idea that if more households are saving money, more taxable-interest 

returns are filed. Thus the number of tax returns can be used to show the number of 

households saving. If libraries are positively impacting on financial literacy, then more 

saving should occur. (Whether or not savings have a positive effect on the economy is a

topic of debate. For the purposes of this thesis, savings are taken to be desirable for 

economic growth). The source of taxable interest is the Internal Revenue Service 

(United States, Internal Revenue Service 2013).

In all cases of USA data, a rate was calculated by dividing the indicator by the number 

of people in the state. This was done to make the figures comparable between units of 

analyses. The population figures were taken from the United States Census Bureau 

(2013).

The time period selected for the USA study was 2005 to 2009. This is the latest time 

period that has data available for all variables.
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3.4 Data transformations

In both the case of the library data and that of the economic data, data were transformed

to make the variables comparable.

To standardise variables across all indicators, the rate per 100 persons was taken. 

Where a series showed a figure of less than one, a constant was added to increase the 

smallest number in that series to one. This method is described by Osborne (2008). The 

final transformation was to take the logarithmic value, as this enables a percentage 

change to be reflected in the statistical method.

3.5 Methods

This thesis employs empirical, quantitative methods. The availability of data dictated 

which methods could be employed to explore the relationships between economic 

variables and the library variables. Path analysis was the method of choice. This section

explains how it was employed. This explanation is based on the one given by 

Retherford and Choe (1993: Chapter 4). The statistical software package used is known

as ‘R’. This package included the necessary functions for this thesis and is available 

free of charge from http://www.r-project.org/.

3.5.1 Causality

Central to this thesis is the notion of causality. It is hypothesised that library usage has a

causal effect on the economy. For causality, qua causality, to exist, two factors must be 

in place. Firstly, there must be a direct causal link between the two variables. An 

instance of the one must always, and without exception, cause an instance of the other. 

Secondly, an instance of the first variable must always precede an instance of the 

second. The first condition, establishing a direct causal link, is not possible to prove 
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(Hammersley 2006). The second condition can be shown through Granger causality. 

The mathematical discussion of what is included in showing Granger causality can be 

read at Testing for causality (1994). Granger causality relies on the data to be 

stationary, that is, to have no underlying trend (Gujarati 2003: 698). Unfortunately the 

data that this thesis uses is non-stationary, and could not be transformed into stationary 

data. Path analysis was thus chosen as a method.

In the real sense of causality, path analysis does not prove causality. The direction of 

causality, which would be from library usage to the economy in this case, is drawn 

from theory; path analysis shows a correlation between variables and makes no 

confirmation of the existence or direction of causality (Retherford and Choe 1993: 64). 

Thus where this thesis refers to a causal relationship between variables it is a theoretical

causal relationship.

3.5.2 Model A

Linear regression looks at how an independent variable might influence a dependent 

variable. Illustration 2 shows how it would look when drawn in a path diagram. 

Where:

• LV represents the library variable

• EV represents the economic variable

• b is the relationship between them
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Mathematically this could be written as:

EV = a + bLV Equation 3.1

Where a is the effect on economic variables that non-library variables have.

The figure of interest here would be b, the coefficient of the library variable. The sign 

that b takes shows the positive or negative nature of the relationship, while the size of b

give the magnitude of the relationship.

This model is used to show how circulation, and other library variables, affect GDP.

3.5.3 Model B

From Chapter 2, it would seem that there are many ways in which library use could 

affect economic growth. It could influence it directly, as would be shown in the first 

model, or it could do so indirectly through economic development factors. As a path 

diagram, it is depicted in Illustration 3.
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Mathematically this would be:

EDV = g + eLV Equation 3.2

EV = c + dLV + fEDV Equation 3.3

Where EDV is an economic development variable, g and c are constants, or influences 

outside the model, e, d, and f are relationships between the variables, EV and LV are as 

before, economic variable and library variable respectively.

Substituting Equation 3.2 into Equation 3.3, one would get:

EV = c + dLV + f(g + eLV)

With a little rearranging it would be:

EV = (c + fg) + (d + fe)LV

 

Here d represents the direct relationship that LV has with EV, and fe is the indirect 

relationship.

This model will be used to show how library variables influences economic growth 

through each one of the following: education, employment, health, social capital and 

savings.

3.5.4 Model C

Model C takes all the variables available into the same model. The mathematical 

representation would follow the same format as before and is not given here as the 

complexity does not add any additional insight into the model.
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3.5.5 Regression analysis

At the heart of path analysis is regression analysis. When calculating a regression, two 

figures show how good the model is at predicting the variation in the dependent 

variable. The first is the adjusted R-squared. This is called the coefficient of 

determination and represents how much of the variation in the dependent variable is 

explained by the independent variables included in the model. The closer the figure gets

to 1 the more variation is explained (Keller and Warrack 2003: 622).

The second is the F-statistic. This statistic shows how closely the predicted variables 

are to the observed variables. The higher the difference, the less statistical confidence 

one can have in the model. The F-statistic is usually calculated along with a p-value 

which is the probability of erroneously assuming a relationship where none exists 

(Keller and Warrack 2003: 477).

3.5.6 Stepwise regressions

At times, it would be useful to examine which independent variables would make up 

the best model to explain the variation in the dependent variable. This examination is 

done through a stepwise regression. Keller and Warrack (2003: 718) explain what a 

stepwise regression is: “Stepwise regression is an iterative procedure that adds and 

deletes one variable at a time. The decision to add or delete a variable is made on the 

basis of whether that variable improves the model.” In this regression one of the 

economic variables, usually GDP, will be chosen as the dependent variable. The 

independent variables will be the indicators of the various library services and 

occasionally those of the development factors. Stepwise regression will test to see 

which independent variables provide the best explanation for the change in the 

dependent variable.
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3.5.7 Path analysis in the literature on libraries

Within the literature on libraries, there are two papers that use path analysis to examine 

relationships. The first is by Liu (2004), first introduced in this thesis in Chapter 1. He 

links library usage to economic growth through education, as is the case in this thesis. 

This thesis expands Liu’s model to other development variables as well as adding more 

specific purposes of library use, and introducing a time-lag.

The second paper is by Kronus (1973). Here, library use is used as the dependent 

variable, rather than the independent variable as is the case in this thesis. Kronus used 

path analysis to explore which variables influence library use.

3.6 Work-plan summary

This section outlines the step-by-step process which was employed to generate the 

results:

1. Library, economic and population data was sourced.

2. Variables were normalized for the population where necessary. This was 
discussed in Section 3.4.

3. The minimum value of each variable was examined. Where this number was 
less than 1, a constant was added to all values of that variable such that the 
minimum value in the variable would equal 1.

4. A logarithmic transformation was performed on all variables.

5. Dependent and independent variables were identified by way of diagrams.

6. Step-wise regressions were run. Results were put in a tabular format and the 
diagrams were updated to include the statistically significant coefficients.

7. A correlation test was run between all variables to reveal relationships that 
could be hidden by the step-wise regression.

8. These steps were repeated for the lagged regressions.

9. All results were discussed, as shown in Chapters 4,5 and 6.
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3.7 Summary

This chapter detailed the method used in this thesis. It began with a discussion of the 

geographical selections which were based on the availability of data. It showed which 

countries were included in the international analysis. It explained why a USA state-

level analysis was done.

The second part of this chapter discussed which indicators were used to represent the 

library variables of interest, as identified by the literature review. For USA, a variety of 

indicators were found for the library variables. However at the international level, only 

one indicator was found to be suitable: library loans, which represent the use of book 

stock.

The third section outlined where the economic data was sourced from. It gave 

motivations for why certain indicators were included and why others were deemed 

unsuitable.

Next, this chapter discussed the method used in this thesis, namely path analysis. It 

explained how path analysis is used to explore the theoretical relationships between 

variables.

Chapters 4 to 6 give the results generated with the methods discussed here.
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Chapter 4: International results

This chapter outlines the first part of the results of this study. The other results follow in

Chapters 5 and 6. This chapter starts by looking at the result of the path analysis carried

out by using international data. As discussed in the previous chapter, path analysis is 

performed with a series of regressions. Regressions are a statistical test that shows the 

relationship between an independent variable, or variables, and a dependent variable. 

This relationship could be strong or weak, positive or negative. This relationship is not 

an empirically causal relationship, for reasons discussed in Section 3.5.1, instead, 

theoretical causality is assumed based on the evidence given in the literature as shown 

in Chapter 2.

The structure of this section is as follows: the discussion starts with the simplest model 

and works toward the most complicated. For the section with international data, the 

simplest model is the regression between book issues and GDP. It moves to more 

complicated models each bringing a development variable into the model, and finally 

the most complex model looks at all the variables in the same regression. The chapter 

concludes with a summary of the results given in this chapter.

Unless stated otherwise, all figures are rounded off to the fourth decimal point. 

Engineering notation is used for small numbers. For the purposes of this thesis, they 

can be understood to be approximating zero. Direct effects are written in a bold 

typeface, while indirect effects are italicised. Total effects are written in both bold and 

italics.

The only library variable chosen for this international analysis was book issues. This 

indicator represents how the book stock is used in the public library. It does not, 

however, take in-house library use into account. In addition to GDP, which is the 

indicator for economic growth, the other economic indicators considered are 

unemployment, gross intake ratio in first grade of primary education (for the education 

variable), life expectancy at birth (for the health variable), newspaper readership (for 
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social capital) and the savings rate. The reasons for choosing these particular indicators 

for economic growth and development are given in Chapter 3. Table 7 summarises 

these while giving details of the transformations that have been done to all the variables

used in this chapter.

Table 7: Variables used in Chapter 4

Variable name Variable Representing Transformations

circ_int_99 Library book issues Loans to users Per capita; constant 

of 0.4788 added*; 

logarithmic value 

taken

gdp_int_99 GDP GDP at constant 

(2005) US dollar

Per capita; 

logarithmic value 

taken

unem_int_99 Employment Unemployment rate Constant of 0.3 

added*; logarithmic 

value taken

educ_int_99 Education Gross intake ratio in

first grade of 

primary education, 

total (% of relevant 

age group)

Logarithmic value 

taken

health_int_99 Health Life expectancy (in 

years)

Logarithmic value 

taken

sc_int_99 Social capital Daily newspapers: 

Total average 

circulation per 1,000

inhabitants

Logarithmic value 

taken

save_int_99 Savings Savings rate Logarithmic value 

taken

*Where the figures are smaller than 1, the logarithmic value would be negative. This 

would skew the results. To remedy this, a constant figure is added to all the values in 

the series. This constant would increase the smallest value in the series to a value of 

≈1, which would ensure that all the logarithmic values are positive.

87



These are the variables that will be used in the models that follow.

4.1 Direct relationship between library book issues and GDP

The simplest model looks at the relationship between circ_int_99 and gdp_int_99. The 

causal relationship assumed here is a theoretical one, and is not proved by the 

regression. This relationship was fully explained in the previous chapter. The results of 

the regression are given in Table 8. The path analysis is shown in Illustration 4.

Table 8: Regression result from circ_int_99 —> gdp_int_99

Coefficients p-value

Intercept 2.8002 2.63E-13 ***

circ_int_99 0.334 0.0001 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.5467 on 34 degrees of freedom

Multiple R-squared: 0.3545, Adjusted R-squared: 0.3355

F-statistic: 18.67 on 1 and 34 DF, p-value: 0.0001

Mathematically this is shown as:

gdp_int_99’=e + 0.334(circ_int_99) Equation 4.1

where e refers to an error term.
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Table 8 shows that the relationship between circ_int_99 and gdp_int_99 is statistically 

significant at the 0.0001 level. The coefficient shows that the relationship is a positive 

one. Where circ_int_99 increases by 1 percent, gdp_int_99 will increase by 0.33 

percent.

The model predicts only 34 percent of the observed variation in gdp_int_99. This result

is given by the adjusted R-squared figure. It implies that there are other factors which 

the model does not account for that have a relationship with gdp_int_99. However, the 

model is statistically sound, as the F-statistic is suitably high and the associated p-value

is less than 0.01.

This result shows that taking a book out of a public library has a theoretical impact on 

economic growth. The positive relationship is encouraging: the use of the library in this

aspect could be seen to be contributing positively to the state of the economy.

4.2 Indirect relationship between library book issues and GDP 

through unemployment

Now that the simplest model has been given, the model was elaborated by bringing in 

the development indicators. This introduction of indicators was done to account for the 

possible indirect effects that the library variables might have on economic growth. The 

first of these brings in unem_int_99. Theoretically, unem_int_99 should be negatively 

correlated with gdp_int_99, as unem_int_99 means that not all the resources in the 

economy are being used to their full potential. Given the result of the first model, one 

would expect that circ_int_99 is similarly negatively correlated with unem_int_99. The 

literature discussed in Chapter 2 leads to the same conclusion.

The results of the regressions are shown in Table 9 and Table 10.
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Table 9: Regression result from circ_int_99; unem_int_99 —> gdp_int_99

Coefficients p-value

Intercept 4.6962 2.8E-13 ***

circ_int_99 0.1385 0.1064

unem_int_99 -1.3047 0.0005 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.3844 on 27 degrees of freedom

Multiple R-squared: 0.3761, Adjusted R-squared: 0.3299

F-statistic: 8.138 on 2 and 27 DF, p-value: 0.0017

Table 10: Regression result from circ_int_99 —> unem_int_99

Coefficients p-value

Intercept 0.7501 3.52E-05 ***

circ_int_99 0.0458 0.331

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.2238 on 29 degrees of freedom

Multiple R-squared: 0.0326, Adjusted R-squared: -0.0007

F-statistic: 0.9786 on 1 and 29 DF, p-value: 0.3307

circ_int_99 is not shown to be statistically significant in either regression shown in 

Table 9 and Table 10. No meaningful conclusions can be drawn. A path diagram is not 

included here as it would not show any statistically valid result.

4.3 Indirect relationship between library book issues and GDP 

through education

The education indicator used in this regression was ‘Gross intake ratio in first grade of 

primary education, total (% of relevant age group)’ as outlined in the previous chapter. 

Table 11 gives the results of the regression which uses educ_int_99 and circ_int_99 as 

independent variables, and gdp_int_99 as a dependent variable.
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Table 11: Regression result from circ_int_99; educ_int_99 —> gdp_int_99

Coefficients p-value

Intercept 2.5043 0.3169

circ_int_99 0.3314 0.0021 **

educ_int_99 0.1497 0.9062

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.5232 on 25 degrees of freedom

Multiple R-squared: 0.3381, Adjusted R-squared: 0.2851

F-statistic: 6.384 on 2 and 25 DF, p-value: 0.0058

The coefficient for circ_int_99 was statistically significant. This result reveals that there

is a direct correlation between gdp_int_99 and circ_int_99 in this model. A percentage 

increase in circ_int_99 correlates with a 0.33 percentage increase in gdp_int_99. The 

effect is thus slight.

As the coefficient for educ_int_99 was not statistically significant, no conclusions can 

be drawn from the possible indirect effects. A path diagram is not included here, as 

there are no indirect effects to show.

The regression shown in Table 11 is statistically reliable, and so the conclusions drawn 

from it are statistically confident. However the conclusions that are drawn are no 

different from those drawn in Section 4.1.

4.4 Indirect relationship between library book issues and GDP 

through health

The third development indicator included in the path analysis was life expectancy at 

birth, which was used as the proxy indicator for health. The results of the regression 

analysis are shown in Table 12 and Table 13 and a path diagram is shown in Illustration

5.
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Table 12: Regression result from circ_int_99; educ_int_99 —> gdp_int_99

Coefficients p-value

Intercept -9.3513 8.15E-05 ***

circ_int_99 0.0375 0.619

health_int_99 7.0628 1.46E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.3885 on 33 degrees of freedom

Multiple R-squared: 0.6836, Adjusted R-squared: 0.6644

F-statistic: 35.64 on 2 and 33 DF, p-value: 5.685E-09

Table 13: Regression result from circ_int_99 —> health_int_99

Coefficients p-value

Intercept 1.7205 < 2E-16 ***

circ_int_99 0.042 5.63E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.05527 on 34 degrees of freedom

Multiple R-squared: 0.4592, Adjusted R-squared: 0.4433

F-statistic: 28.87 on 1 and 34 DF, p-value: 5.632E-06

The two models shown in Table 12 and Table 13 are statistically reliable, as shown by 

their sufficiently-high F-statistics, and their low p-values. They can thus be used in a 

path diagram as shown in Illustration 5. It is important to note that the coefficient for 

circ_int_99 in Table 12 is not statistically significant (shown by a high associated p-

value). This shows that in this model there is no direct effect between circ_int_99 and 

gdp_int_99.
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Mathematically this can be expressed as:

health_int_99’ = e1 + 0.042(circ_int_9) Equation 4.2

gdp_int_99’ = e2 + 7.0628(health_int_99) Equation 4.3

where e1 and e2 represent the variables not shown in this model.

Substituting Equation 4.2 into Equation 4.3, the indirect effect can be calculated:

gdp_int_99’ = e2 + 7.0628(e1 + 0.042)(circ_int_99)

gdp_int_99’ = (e2 + 7.0628*e1) + (7.0628*0.042)(circ_int_99)

gdp_int_99’ = (e2 + 7.0628*e1) + 0.2966(circ_int_99) Equation 4.4

This shows that the indirect effect that circ_int_99 has on gdp_int_99 is a positive one. 

An increase in circ_int_99 by 1 percent correlates with an increase in gdp_int_99 of 

0.29 percent.

Including the health variable, which in this case is a measure of life expectancy, the 

relationship between circulation and economic growth is an indirect relationship. 

Circulation has a theoretically positive effect on health, perhaps through the provision 

of health literature. Life expectancy in turn has a theoretically positive effect on 

economic growth. It could be that the provision of health literature is the mechanism 

through which circulation has a positive effect on the life expectancy.
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4.5 Indirect relationship between library book issues and GDP 

through social capital

Using readership of daily newspapers as a proxy indicator for social capital, regressions

were run. The results are shown in Table 14 and Table 15. The corresponding path 

analysis in Illustration 6 was drawn from the results.

Table 14: Regression result from circ_int_99; sc_int_99 —> gdp_int_99

Coefficients p-value

Intercept 1.343 0.0106 *

circ_int_99 0.2952 0.0032 **

sc_int_99 0.7463 0.0036 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.3465 on 16 degrees of freedom

Multiple R-squared: 0.7142, Adjusted R-squared: 0.6785

F-statistic: 20 on 2 and 16 DF, p-value: 4.447E-05

Table 15: Regression result from circ_int_99 —> sc_int_99

Coefficients p-value

Intercept 1.7587 1.08E-05 ***

circ_int_99 0.1599 0.0809 †

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.3836 on 17 degrees of freedom

Multiple R-squared: 0.1684, Adjusted R-squared: 0.1195

F-statistic: 3.443 on 1 and 17 DF, p-value: 0.081

Both models showed statistical reliability, even though the F-statistic shown in Table 15

was quite low. All coefficients were shown to be statistically significant, and can be 

included in a path analysis. This is shown in Illustration 6.
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Mathematically:

sc_int_99’ = e1 + 0.1599(circ_int_99) Equation 4.5

gdp_int_99’ = e2 + 0.2952(circ_int_99) + 0.7463(sc_int_99) Equation 4.6

Where e1 and e2 capture the variance in sc_int_99 and gdp_int_99 respectively that is 

unexplained by the other variables.

With some mathematical manipulation, one can express the gdp_int_99 as follows:

gdp_int_99’ = e2 + 0.2952(circ_int_99) + 0.7463(e1 + 0.1599(circ_int_99))

gdp_int_99’ = (e2 + 0.7463*e1) + (0.2952 + 0.7463*0.1599)(circ_int_99)

gdp_int_99’ = (e2 + 0.7463*e1) + (0.2952 + 0.1193)(circ_int_99)

gdp_int_99’ = (e2 + 0.7463*e1) + 0.4154(circ_int_99) Equation 4.7

The direct effect here is 0.2952 and the indirect is 0.1193. This means that if 

circ_int_99 goes up by a percent, then gdp_int_99 will show a correlated increase of 

0.29 percent and newspaper readership an increase of 0.16 percent. If newspaper 

readership increases by a percent, gdp_int_99 will show an increase of 0.75.
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Previous sections have shown that circulation has a theoretically positive relationship 

with economic growth. Considering social capital, in the form of newspaper readership,

it shows the same relationship. Circulation has a direct effect on economic growth as 

well as an indirect effect through newspaper readership. It would appear, then, that 

using the library increases newspaper readership which in turn increases economic 

growth.

4.6 Indirect relationship between library book issues and GDP 

through savings

The final development variable considered was that of save_int_99. Table 16 and Table 

17 show the results of the regression.

Table 16: Regression result from circ_int_99; save_int_99 —> gdp_int_99

Coefficients p-value

Intercept 1.6292 0.0014 **

circ_int_99 0.3372 0.0023 **

save_int_99 6.7362 0.0038 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.3976 on 19 degrees of freedom

Multiple R-squared: 0.5879, Adjusted R-squared: 0.5445

F-statistic: 13.55 on 2 and 19 DF, p-value: 0.00022

Table 17: Regression result from circ_int_99 —> save_int_99

Coefficients p-value

Intercept 0.1443 0.0007 ***

circ_int_99 0.0052 0.6263

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0437 on 20 degrees of freedom

Multiple R-squared: 0.0121, Adjusted R-squared: -0.0373

F-statistic: 0.2445 on 1 and 20 DF, p-value: 0.6263
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The regression shown in Table 16 was a statistically good model. The F-statistic was 

suitably high and the associated p-value was sufficiently low. The coefficient for 

circ_int_99 was statistically significant, as shown by its associated p-value.

However, the same cannot be said of the regression that uses save_int_99 as the 

dependent variable. Table 17 shows that the F-statistic of that regression was too low to

be statistically significant, as the associated p-value confirms. No statistically reliable 

conclusion can be drawn from those results.

There was a direct effect, though: a positive one. Where circ_int_99 goes up by a 

percent, the associated increase in gdp_int_99 will be 0.3 percent. This conclusion is in 

line with the results already shown in this chapter.

4.7 Indirect relationship between library book issues and GDP 

through all development variables

The previous five models entertained only one development variable in each. From the 

literature one can build a theory that circ_int_99 can indirectly feed into GDP through 

all of these development variables. The final model on international data shows a 

stepwise regression that considers circ_int_99 and all the development variables as 

possible independent variables. Table 18 shows the result.
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Table 18: Stepwise regression result from circ_int_99; development variables —> 
gdp_int_99

Coefficients p-value

Intercept -7.9249 0.3313

unem_int_99 -1.0207 0.0202 *

educ_int_99 -5.5735 0.0408 *

health_int_99 11.9288 0.0032 **

circ_int_99 0.4848 0.0081 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.1382 on 6 degrees of freedom

Multiple R-squared: 0.9414, Adjusted R-squared: 0.9024

F-statistic: 24.11 on 4 and 6 DF, p-value: 0.0008

The next step was to test the relationship that circ_int_99 had with each of the 

development variables that were shown to be statistically significant in Table 18.

Table 10 shows the regression results of unem_int_99 as a dependent variable and 

circ_int_99 as the independent one. However the model was not a statistically good 

one, and thus could not be included in the path diagram. Table 19 shows the regression 

where educ_int_99 was taken as the dependent variable and regressed against 

circ_int_99 as the independent one.

Table 19: Regression result from circ_int_99 —> educ_int_99

Coefficient p-value

Intercept 1.9347 <2E-16 ***

circ_int_99 0.0189 0.21

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.08162 on 26 degrees of freedom

Multiple R-squared: 0.0599, Adjusted R-squared: 0.0237

F-statistic: 1.656 on 1 and 26 DF, p-value: 0.2095

The regression shown in Table 19 was not statistically reliable and so could not be 

included in the path analysis.
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The final development indicator that was shown to be statistically significant in Table 

18 was health_int_99. Table 13 showed the regression that uses health_int_99 as the 

dependent variable and circ_int_99 as the independent one. As it was discussed, it was 

a statistically reliable model and so could be included in the path analysis here.

Illustration 7 shows the path analysis, taking into account the regressions discussed 

here.

Mathematically this can be expressed as:

health_int_99’ = e1 + 0.042(circ_int_99) Equation 4.8

gdp_int_99’ = e2 + -1.0207(unem_int_99) + -5.5735(educ_int_99) + 

11.9288(health_int_99) + 0.4848(circ_int_99) Equation 4.9

Where e1 and e2 are substitutes for the variables not included in this model.

99

Illustration 7: Regression result from circ_int_99 —> gdp_int_99



Considering Equation 4.8 and Equation 4.9 as simultaneous equations, the indirect 

effect for circ_int_99 can be calculated:

gdp_int_99’ = e2 + -1.0207(unem_int_99) + -5.5735(educ_int_99) + 11.9288(e1 + 

0.042)(circ_int_99) + 0.4848(circ_int_99)

gdp_int_99’ = (e2 + 11.9288*e1) + -1.0207(unem_int_99) + -5.5735(educ_int_99) + 

(0.4848 + 11.9288*0.042)(circ_int_99)

gdp_int_99’ = (e2 + 11.9288*e1) + -1.0207(unem_int_99) + -5.5735(educ_int_99) + 

(0.4848 + 0.501)(circ_int_99)

gdp_int_99’ = (e2 + 11.9288*e1) + -1.0207(unem_int_99) + -5.5735(educ_int_99) + 

0.9858(circ_int_99) Equation 4.10

This result shows that the total effect that circ_int_99 has on gdp_int_99 was positive. 

Where circ_int_99 goes up by a percent, the correlated increase in gdp_int_99 is 0.99 

percent. De-constructing this effect, one can see that it was made up of a direct effect of

0.48 and an indirect effect, through health_int_99, of 0.501.

This model, which takes into consideration the possible effect that circulation might 

have through any development variable without focusing on any particular one, shows 

that health was the development variable which best links circulation with economic 

growth.

4.8 Correlations between variables

One would expect that the indicators would be more statistically significant than they 

are. One reason that they are not, could be because they are correlated with one another.

Table 20 shows the correlations.
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Table 20: Correlation coefficients, p-values are shown in bracket

unem_int_9

9

educ_int_99 health_int_

99

save_int_99 sc_int_99 circ_int_99

unem_int_9

9

1 -0.36 

(0.2787)

-0.56 

(0.073)

-0.24 

(0.4755)

-0.21 

(0.5427)

0.45 

(0.1618)

educ_int_99 -0.36 

(0.2787)

1 0.04 

(0.8969)

-0.32 

(0.3307)

0.25 

(0.4545)

0.3 (0.3704)

health_int_

99

-0.56 

(0.073)

0.04 

(0.8969)

1 0.25 

(0.4562)

0.68 

(0.0218)

-0.09 

(0.7942)

save_int_99 -0.24 

(0.4755)

-0.32 

(0.3307)

0.25 

(0.4562)

1 0.1 (0.7656) -0.01 

(0.979)

sc_int_99 -0.21 

(0.5427)

0.25 

(0.4545)

0.68 

(0.0218)

0.1 (0.7656) 1 0.58 

(0.0624.)

circ_int_99 0.45 

(0.1618)

0.3 (0.3704) -0.09 

(0.7942)

-0.01 

(0.979)

0.58 

(0.0624.)

1

The closer the correlation approaches the absolute value of 1 the more highly correlated

the two variables are. Where the correlation is perfectly 1, the correlation is strongly 

positive, -1 it would be negative. The closer the correlation coefficient approaches 0, 

the less correlated the two variables are. If two variables are correlated with one 

another, then they could effectively be used as substitutes in the regression.

Only three correlations are statistically significant: unem_int_99 and health_int_99; 

health_int_99 and sc_int_99; and sc_int_99 and circ_int_99. In all three cases the 

correlation is relatively strong, being greater than 0.5. The existence of these 

correlations could be obscuring the statistically significant effects that some of the 

variables could be having, explaining why so few development variables were included

in the model in Table 18.
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4.9 Summary

This chapter discussed the results of the regressions run with international data. 

Statistical reliability limited the conclusions that could be made. However, there were 

some statistically significant results. These are summarised in Table 21.

Table 21: Summary of results

Model Direct Indirect

circ_int_99 —> gdp_int_99 0.334

circ_int_99 —> educ_int_99 —> gdp_int_99 0.3314

circ_int_99 —> health_int_99 —> gdp_int_99 0.2966

circ_int_99 —> sc_int_99 —> gdp_int_99 0.2952 0.1193

circ_int_99 —> save_int_99 —> gdp_int_99 0.3372

circ_int_99 —> 

(unem_int_99/educ_int_99/health_int_99/sc_int_99/save_int_99)

—> gdp_int_99

0.4848 0.501

These results show that circulation has a theoretically positive relationship with 

economic growth. This result provides support for the relationship that was expressed 

in the literature, as discussed in Chapter 2. Even when considering the different 

development variables through which circulation could be affecting economic growth, 

circulation still shows a positive relationship. In the next chapter, a similar set of tests 

are done with data from the USA.
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Chapter 5: USA results

The previous chapter gave the results of regressions done with international data. This 

chapter shows the results from regressions done with data from the USA.

The models are more complex for the regressions done with data from the USA than 

the models that were done with international data. The USA dataset offers six suitable 

library indicators where the international dataset only had one.

The initial section covers two models: all library variables as possible independent 

variables in a stepwise regression with GDP as the dependent variable, and then a 

second stepwise regression that includes all the development variables as well.

The second section takes each library variable, along with all the development 

variables, as the independent variables. The final section takes each development 

variable, along with all the library variables, and runs a similar analysis. This analysis 

was done to isolate the effects that the library usage might be having through each of 

the development indicators.

The format of this chapter follows that of the chapter on international results: the 

regression results are introduced, followed by the path diagram, the mathematical 

expression and a discussion. As before, direct effects are written in a bold font, and 

indirect effects are italicised. Total effects are written in both bold and italic font.

The variables used in this chapter are summarised in Table 22.
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Table 22: Summary of US variables used in this chapter

Variable Variable name Representing Transformations

Book issues circ_us_09 Total annual circulation transactions Normalised for population (per 100 

people), logarithmic value taken

Reference queries ref_us_09 Total annual reference transactions Normalised for population (per 100 

people), logarithmic value taken

Library visits vis_us_09 Total annual library visits Normalised for population (per 100 

people), logarithmic value taken

Library 

programmes

prog_us_09 Total annual attendance at all library 

programs

Normalised for population (per 100 

people), logarithmic value taken

Children’s 

programmes

child_us_09 Total annual attendance at all 

programs intended primarily for 

children

Normalised for population (per 100 

people), logarithmic value taken

Public computers 

(PCs)

pc_us_09 Users of public Internet terminals per 

year

Normalised for population (per 100 

people), logarithmic value taken

GDP gdp_us_09 GDP per capita Normalised for population (per 100 

people), logarithmic value taken

Unemployment unem_us_09 Unemployment rate Logarithmic value taken

Education educ_us_09 Percentage of the those over twenty 

five years of age that have at least a 

high school diploma was used

Logarithmic value taken

Health health_us_09 Child deaths per 100 000 of the 

populations

Normalised for population(per 100 

people), constant of 0.8961 added*, 

logarithmic value taken

Social capital sc_us_09 Number of arrests made Normalised for population(per 100 

people), logarithmic value taken

Savings save_us_09 Number of tax returns that include a 

taxable interest line-item

Normalised for population(per 100 

people), logarithmic value taken

*Where the the figures are smaller than 1, the logarithmic value would be negative. This 

would skew the results. To remedy this, a constant figure is added to all the values in the 

series. This constant would increase the smallest value in the series to a value of ≈1, which 

would ensure that all the logarithmic values are positive.

5.1 Simple models

The simple models here echo those created in the previous chapter, with the exception 

of considering more variables that represent public library use. Where the previous 

chapter used data from a number of countries, these models only use data from USA.
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5.1.1 Direct relationship between library variables and GDP

As the simplest model, a stepwise regression was done using only the library variables 

as the independent variables and gdp_us_09 as the dependent variable. The results are 

given in Table 23, and the path diagram is laid out in Illustration 8.

Table 23: Stepwise regression result from library variables —> gdp_us_09

Coefficient p-value

Intercept 5.832 < 2E-16 ***

vis_us_09 0.5028 0.0012 **

ref_us_09 0.1647 0.0799 †

pc_us_09 -0.4388 4.01E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0882 on 47 degrees of freedom

Multiple R-squared: 0.4395, Adjusted R-squared: 0.4037

F-statistic: 12.28 on 3 and 47 DF, p-value: 4.664E-06

The regression given in Table 23 shows that only three of the six library variables were 

used to create the strongest possible model. Forty percent of the observed variation in 

GDP was captured, as shown by the adjusted R-squared statistic. The model was 

statistically reliable, however, as the F-statistic was above the critical value and the p-

value was less than 0.1.

This is expressed as a path diagram in Illustration 8.
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Mathematically this can be expressed as:

gdp_us_09’ = e + 0.5028(vis_us_09) + 0.1647(ref_us_09) + -0.4388(pc_us_09)

Equation 5.1

where e refers to all other variables not already included in the model.

vis_us_09, ref_us_09 and pc_us_09 were revealed as being statistically significant, 

with a 1 percent change in each collating with a 0.5, 0.16 and -0.4 percent change in 

GDP. The positive relationship between vis_us_09 and ref_us_09 and gdp_us_09 was 

expected, while the negative relationship between pc_us_09 and gdp_us_09 was 

unexpected. In theory, this would lead to the assumption that visits to public libraries, 

as well as the asking of reference questions have a positive impact on economic 

growth. Conversely, the use of public computers in public libraries is negatively linked 

to economic growth.
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5.1.2 Indirect relationship between library variables and GDP 

through development variables

The second analysis used all the library variables and all the development variables as 

possible independent variables in a stepwise regression, with gdp_us_09 as the 

dependent variable. The results are shown in Table 24.

Table 24: Stepwise regression result from library variables; development variables —>
gdp_us_09

Coefficient p-value

Intercept 6.0998 < 2E-16 ***

ref_us_09 0.2385 0.0051 **

child_us_09 0.1398 0.1432

pc_us_09 -0.37 1.9E-05 ***

save_us_09 0.4894 0.003 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0831 on 46 degrees of freedom

Multiple R-squared: 0.513, Adjusted R-squared: 0.4706

F-statistic: 12.11 on 4 and 46 DF, p-value: 8.332E-07

Three library variables were revealed to be statistically significant: ref_us_09, 

child_us_09 and pc_us_09. One development variable was shown to be statistically 

significant: save_us_09. This variable was used as the dependent variable in a further 

stepwise regression. The results are shown in Table 25.
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Table 25: Stepwise regression result from library variables —> save_us_09

Coefficient p-value

Intercept -0.0842 0.72

vis_us_09 0.7005 1.19E-08 ***

ref_us_09 -0.1148 0.0788 †

pc_us_09 -0.1528 0.0119 *

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0612 on 47 degrees of freedom

Multiple R-squared: 0.5082, Adjusted R-squared: 0.4768

F-statistic: 16.19 on 3 and 47 DF, p-value: 2.306E-07

All the stepwise regressions shown here were statistically significant, given the F-

statistics and the associated p-values. The coefficients can be expressed in a path 

diagram, shown in Illustration 9.

Mathematically this can be expressed as:

save_us_09’ = e1 + 0.7005(vis_us_09) + -0.1148(ref_us_09) + -0.1528(pc_us_09)

Equation 5.2

gdp_us_09’ = e2 + 0.2385(ref_us_09) + -0.37(pc_us_09) + 0.4894(save_us_09)

Equation 5.3
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where e1 and e2 are variables that capture any variation that is not already expressed in 

the other variables.

Equation 5.2 can be substituted in Equation 5.3 to calculate the indirect effects:

gdp_us_09’ = e2 + 0.2385(ref_us_09) + -0.37(pc_us_09) + 0.4894(e1 + 

0.7005(vis_us_09) + -0.1148(ref_us_09) + -0.1528(pc_us_09))

gdp_us_09’ = (e2 + 0.4894*e1) + (0.2385 + 0.4894*-0.1148)(ref_us_09) + (-0.37 + 

0.4894*-0.1528)(pc_us_09) + (0.4894*0.7005)(vis_us_09)

gdp_us_09’ = (e2 + 0.4894*e1) + (0.2385 + -0.0562)(ref_us_09) + (-0.37 + -0.0748)

(pc_us_09) + 0.3428(vis_us_09)

gdp_us_09’ = (e2 + 0.4894*e1) + 0.1823(ref_us_09) + -0.4448(pc_us_09) + 

0.3428(vis_us_09) Equation 5.4

Three library variables had a theoretical effect on gdp_us_09: ref_us_09 and pc_us_09 

have a direct and indirect effect; and vis_us_09 had only an indirect effect. The 

expected relationship was a positive one: ref_us_09, and vis_us_09 conformed to this 

expectation. However, pc_us_09 had a negative relationship with gdp_us_09. In all 

cases, the relationship between gdp_us_09 and the library variable was small. A 

percentage change in the library variable associated with a smaller change in 

gdp_us_09.

The relationships here were similar to the relationships expressed in Section 5.1.1, 

although the magnitudes were different. The effects of ref_us_09 and pc_us_09 were 

greater when considering the inclusion of save_us_09, while the effect of vis_us_09 

was slightly smaller.

With the inclusion of the development variables, the same conclusions can be drawn: 

visits to the library and engaging in reference questions theoretically have a positive 

effect on economic growth; while the use of public computers in libraries seem to have 
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a negative effect. Looking at the theoretical relationship that Table 25 expresses, one 

can say that visits to the library have a positive relationship with the savings rate of a 

state, while reference questions and public computer use have a negative relationship.

5.1.3 Correlations between variables

The regression of the previous section considered all library and development variables 

for inclusion in a regression. However, not all were included in the final stepwise 

regression. One reason could be that variables considered for inclusion could be 

correlated with one another. Table 26 shows the correlations.

Table 26: Correlations of all us_09 variables

gdp_us_

09

vis_us_0

9

ref_us_0

9

circ_us_0

9

prog_us_

09

child_us_

09

pc_us_0

9

unem_us

_09

educ_us_

09

health_us

_09

sc_us_09 save_us_

09

gdp_us_

09

1 0.26 

(0.0623)

0.3 

(0.0308)

0.08 

(0.5886)

0.23 

(0.101)

0.21 

(0.1378)

-0.4 

(0.0033)

-0.1 

(0.4809)

0.29 

(0.0372)

0.11 

(0.4366)

-0.23 

(0.0979)

0.45 

(0.0009)

vis_us_0

9

0.26 

(0.0623)

1 0.41 

(0.0028)

0.86 

(0.0000)

0.75 

(0.0000)

0.67 

(0.0000)

0.44 

(0.0013)

0.06 

(0.6713)

0.65 

(0.0000)

-0.48 

(0.0003)

-0.18 

(0.2169)

0.64 

(0.0000)

ref_us_0

9

0.3 

(0.0308)

0.41 

(0.0028)

1 0.32 

(0.0232)

0.22 

(0.1216)

0.2 

(0.1585)

0.15 

(0.2834)

0.29 

(0.0356)

0.01 

(0.9413)

0.14 

(0.3407)

-0.19 

(0.179)

0.1 

(0.4804)

circ_us_0

9

0.08 

(0.5886)

0.86 

(0.0000)

0.32 

(0.0232)

1 0.58 

(0.0000)

0.53 

(0.0000)

0.49 

(0.0002)

0.02 

(0.9013)

0.62 

(0.0000)

-0.58 

(0.0000)

0 

(0.9958)

0.51 

(0.0001)

prog_us_

09

0.23 

(0.101)

0.75 

(0.0000)

0.22 

(0.1216)

0.58 

(0.0000)

1 0.92 

(0.0000)

0.36 

(0.01)

-0.16 

(0.2756)

0.6 

(0.0000)

-0.38 

(0.006)

-0.17 

(0.2264)

0.54 

(0.0000)

child_us_

09

0.21 

(0.1378)

0.67 

(0.0000)

0.2 

(0.1585)

0.53 

(0.0000)

0.92 

(0.0000)

1 0.37 

(0.0082)

-0.19 

(0.1922)

0.59 

(0.0000)

-0.35 

(0.0131)

-0.13 

(0.3684)

0.44 

(0.0014)

pc_us_0

9

-0.4 

(0.0033)

0.44 

(0.0013)

0.15 

(0.2834)

0.49 

(0.0002)

0.36 

(0.01)

0.37 

(0.0082)

1 0.04 

(0.7685)

0.18 

(0.2027)

-0.42 

(0.0019)

0.12 

(0.4201)

0.04 

(0.763)

unem_us

_09

-0.1 

(0.4809)

0.06 

(0.6713)

0.29 

(0.0356)

0.02 

(0.9013)

-0.16 

(0.2756)

-0.19 

(0.1922)

0.04 

(0.7685)

1 -0.44 

(0.0012)

0.19 

(0.1823)

-0.12 

(0.4062)

-0.3 

(0.0299)

educ_us_

09

0.29 

(0.0372)

0.65 

(0.0000)

0.01 

(0.9413)

0.62 

(0.0000)

0.6 

(0.0000)

0.59 

(0.0000)

0.18 

(0.2027)

-0.44 

(0.0012)

1 -0.46 

(0.0006)

0.01 

(0.9688)

0.78 

(0.0000)

health_us

_09

0.11 

(0.4366)

-0.48 

(0.0003)

0.14 

(0.3407)

-0.58 

(0.0000)

-0.38 

(0.006)

-0.35 

(0.0131)

-0.42 

(0.0019)

0.19 

(0.1823)

-0.46 

(0.0006)

1 -0.2 

(0.1608)

-0.52 

(0.0000)

sc_us_09 -0.23 

(0.0979)

-0.18 

(0.2169)

-0.19 

(0.179)

0 

(0.9958)

-0.17 

(0.2264)

-0.13 

(0.3684)

0.12 

(0.4201)

-0.12 

(0.4062)

0.01 

(0.9688)

-0.2 

(0.1608)

1 -0.18 

(0.1944)

save_us_

09

0.45 

(0.0009)

0.64 

(0.0000)

0.1 

(0.4804)

0.51 

(0.0001)

0.54 

(0.0000)

0.44 

(0.0014)

0.04 

(0.763)

-0.3 

(0.0299)

0.78 

(0.0000)

-0.52 

(0.0000)

-0.18 

(0.1944)

1
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In Table 26 one can see how certain variables were strongly correlated with one 

another. For example, prog_us_09 and child_us_09 were strongly correlated. They 

could then be thought of as substitutes for one another: where prog_us_09 had been 

shown to have a statistically significant relationship with gdp_us_09, child_us_09 

probably had a similar relationship. Without this correlation analysis, this relationship 

would not have been known. Another pair of variables that were quite strongly 

correlated were vis_us_09 and circ_us_09.

For example, the results in Section 5.1.1 and Section 5.1.2 showed that vis_us_09 has a 

positive relationship with gdp_us_09. As vis_us_09 and circ_us_09 are correlated, one 

can conclude that there is a theoretical positive relationship between public library 

circulation and economic growth.

5.1.4 Summary

This section tested the relationship between all library variables, all the development 

variables and gdp_us_09. Only some variables were shown to have a statistically 

significant relationship. This outcome could be as a result of correlations between the 

variables. To examine the relationships more carefully, the next two sections isolate the 

library variables and development variables respectively. This examination will give a 

better insight as to how the library usage could be affecting the economy.

5.2 Indirect relationship through development variables

The previous section considered all the library variables and development variables as 

possible independent variables. This section considers a single library variable at a time

with all the development variables in the same manner. Regressions that use gdp_us_09

as the dependent variable were stepwise regressions, others were straight-forward 
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regressions. These regressions were done to calculate the possible indirect effect the 

library variable might have through the development variables.

As before, this section discusses each variable of interest in the same format: the results

of the regressions are given in tables, out of which a path diagram is drawn. This 

diagram informs the mathematical consideration. A discussion concludes each 

subsection.

5.2.1 Indirect relationship between library visits and GDP 

through development variables

Library visits is the first library variable examined. Table 27, Table 28 and Table 29 

detail the results of the regressions.

Table 27: Stepwise regression result from vis_us_09; development variables —> GDP

Coefficient p-value

Intercept 5.3146 < 2E-16 ***

health_us_09 3.8032 0.0008 ***

save_us_09 0.9493 3.52E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0924 on 48 degrees of freedom

Multiple R-squared: 0.3719, Adjusted R-squared: 0.3457

F-statistic: 14.21 on 2 and 48 DF, p-value: 1.42E-05

The regression in Table 27 was statistically sound, as shown by the suitably high F-

statistic and the p-value that is less than 0.1. This model only explained 34.6 percent of 

the variation in gdp_us_09. As health_us_09 and save_us_09 were shown to be 

statistically significant here, they were used as dependent variables in Table 28 and 

Table 29. vis_us_09 was used as the independent variable.
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Table 28: Regression result from vis_us_09 —> health_us_09

Coefficient p-value

Intercept 0.2056 7.48E-05 ***

vis_us_09 -0.0679 0.0003 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0128 on 49 degrees of freedom

Multiple R-squared: 0.234, Adjusted R-squared: 0.2184

F-statistic: 14.97 on 1 and 49 DF, p-value: 0.0003

Table 29: Regression result from vis_us_09 —> save_us_09

Coefficient p-value

Intercept -0.1449 0.558

vis_us_09 0.5251 4.99E-07 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0659 on 49 degrees of freedom

Multiple R-squared: 0.4059, Adjusted R-squared: 0.3938

F-statistic: 33.48 on 1 and 49 DF, p-value: 4.994E-07

The regressions shown in Table 28 and Table 29 are statistically sound. Together with 

the results shown in Table 27 they were used to create Illustration 10.

Mathematically, they can be expressed as:
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health_us_09’ = e1 + -0.0679(vis_us_09) Equation 5.5

save_us_09’ = e2 + 0.5251(vis_us_09) Equation 5.6

gdp_us_09’ = e3 + 3.8032(health_us_09) + 0.9493(save_us_09) Equation 5.7

where e1, e2 and e3 are proxy variables for the unexplained variance. Equation 5.5 and 

Equation 5.6 can be substituted into Equation 5.7:

gdp_us_09’ = e3 + 3.8032(e1 + -0.0679(vis_us_09)) + 0.9493(e2 + 0.5251(vis_us_09))

gdp_us_09’ = (e3 + 3.8032*e1 + 0.9493*e2) + (3.8032*-0.0679 + 0.9493*0.5251)

(vis_us_09)

gdp_us_09’ = (e3 + 3.8032*e1 + 0.9493*e2) + (-0.2582 + 0.4985)(vis_us_09)

gdp_us_09’ = (e3 + 3.8032*e1 + 0.9493*e2) + 0.2403(vis_us_09) Equation 5.8

These calculations show that vis_us_09 did not have a direct effect on gdp_us_09. This 

result was contrary to the effects found in the previous section, where a direct 

relationship was found. Here, however, through the variables of health_us_09 and 

save_us_09, it did have an indirect effect. A percentage increase in vis_us_09 correlated

with a 0.26 percentage decrease through health_us_09 and a 0.5 percentage increase 

through save_us_09.

Again one can say that visits to the public library have a positive impact on economic 

growth as well as the savings rate. It has a negative and indirect relationship with the 

child-mortality rate. The literature that links health with library use does not cover the 

link between library visits and a health indicator, as shown in Section 2.3. This result 

complements the existing literature and fills the gap by linking visits to the public 

library with the child-mortality rate.
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5.2.2 Indirect relationship between reference questions and 

GDP through development variables

The second library variable of interest was ref_us_09. As with vis_us_09, a stepwise 

regression was run using ref_us_09 and the development variables as the independent 

variables and gdp_us_09 as the dependent variable. The development variables 

identified as statistically significant in this stepwise regression were then used as 

dependent variables and regressed against ref_us_09. This was done to calculate the 

possible indirect effect that ref_us_09 might have on gdp_us_09 through the identified 

development variables. Table 30 shows the result.

Table 30: Stepwise regression result from ref_us_09; development variables —> 
gdp_us_09

Coefficient p-value

Intercept 5.1329 < 2E-16 ***

ref_us_09 0.1357 0.1357

health_us_09 3.4385 0.0025 **

save_us_09 0.8927 1.22E-05 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0911 on 47 degrees of freedom

Multiple R-squared: 0.4013, Adjusted R-squared: 0.3631

F-statistic: 10.5 on 3 and 47 DF, p-value: 2.109E-05

As before, health_us_09 and save_us_09 were shown to be statistically significant in 

Table 30. They were then used as the dependent variable in their own regressions with 

ref_us_09 as the independent variable.
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Table 31: Regression result from ref_us_09 —> health_us_09

Coefficient p-value

Intercept -0.0037 0.889

ref_us_09 0.0132 0.341

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0144 on 49 degrees of freedom

Multiple R-squared: 0.0185, Adjusted R-squared: -0.0015

F-statistic: 0.9259 on 1 and 49 DF, p-value: 0.3407

Table 32: Regression result from ref_us_09 —> save_us_09

Coefficient p-value

Intercept 1.166 1.38E-09 ***

ref_us_09 0.0576 0.48

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0851 on 49 degrees of freedom

Multiple R-squared: 0.0102, Adjusted R-squared: -0.01

F-statistic: 0.5056 on 1 and 49 DF, p-value: 0.4804

The regressions shown in Table 31 and Table 32 were not statistically sound as shown 

by the low F-statistic and high p-value that is associated with the F-statistic. These 

results were excluded from further analysis. As ref_us_09 was not shown to be 

statistically significant in Table 30, no conclusions can be drawn from the relationship 

between ref_us_09 and gdp_us_09.

5.2.3 Indirect relationship between library circulation and GDP 

through development variables

The next library variable that received the same examination as those before is 

circ_us_09. Table 33 shows the results of the stepwise regression results which 

considered circ_us_09 as one of the independent variables.
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Table 33: Stepwise regression result from circ_us_09; development variables —> 
gdp_us_09

Coefficient p-value

Intercept 5.3146 < 2E-16 ***

health_us_09 3.8032 0.0008 ***

save_us_09 0.9493 3.52E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.09235 on 48 degrees of freedom

Multiple R-squared: 0.3719, Adjusted R-squared: 0.3457

F-statistic: 14.21 on 2 and 48 DF, p-value: 1.42E-05

circ_us_09 had not come up as a statistically significant variable. The stepwise 

regression included health_us_09 and save_us_09. Table 34 and Table 35 show 

considerations of health_us_09 and save_us_09 as the dependent variable, with 

circ_us_09 as the independent variable.

Table 34: Regression result from circ_us_09 —> health_us_09

Coefficient p-value

Intercept 0.1705 5.49E-07 ***

circ_us_09 -0.0518 6.93E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0118 on 49 degrees of freedom

Multiple R-squared: 0.3407, Adjusted R-squared: 0.3272

F-statistic: 25.32 on 1 and 49 DF, p-value: 6.934E-06

Table 35: Regression result from circ_us_09 —> health_us_09

Coefficient p-value

Intercept 0.5175 0.0072 **

circ_us_09 0.2646 0.0001 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0737 on 49 degrees of freedom

Multiple R-squared: 0.2575, Adjusted R-squared: 0.2424

F-statistic: 17 on 1 and 49 DF, p-value: 0.0001
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The result from Table 33, Table 34, and Table 35 were statistically reliable and could be

shown in a path diagram and mathematically, see Illustration 11.

Mathematically:

save_us_09’ = e1 + 0.2646(circ_us_09) Equation 5.9

health_us_09’ = e2 + -0.0518(circ_us_09) Equation 5.10

gdp_us_09’ = e3 + 3.8032(health_us_09) + 0.9493(save_us_09) Equation 5.11

where e1, e2 and e3 are as before. Substituting the first two equations into the third one 

shows the indirect effects:

gdp_us_09’ = e3 + 3.8032(e2 + -0.0518(circ_us_09)) + 0.9493(e1 + 

0.2646(circ_us_09))

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + (3.8032*-0.0518 + 0.9493*0.2646)

(circ_us_09)

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + (-0.197 + 0.2512)(circ_us_09)

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + 0.0542(circ_us_09) Equation 5.12
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Through the development variables of save_us_09 and health_us_09 there was a 

negative relationship, equalling to a -0.05 percentage change in gdp_us_09 for a 

percentage change in circ_us_09. This figure was made up from the positive 

contribution that circ_us_09 has through save_us_09 and the negative contribution 

through health_us_09.

Table 26 showed that circ_us_09 and vis_us_09 were correlated with one another. It 

was, therefore, no surprise that circulation was shown to have a similar relationship 

with economic growth, savings and the child-mortality rate as to that which was found 

between library visits and the three economic variables, as shown in Section 5.2.1. The 

magnitude of the relationship was bigger when considering library visits.

5.2.4 Indirect relationship between attendance at library 

programmes and GDP through development variables

The next variable under examination was attendance at library programmes. As before, 

a stepwise regression was done, followed by regressions with the variables identified in

the stepwise regression.

Table 36: Stepwise regression result from prog_us_09; development variables —> 
gdp_us_09

Coefficient p-value

Intercept 5.3146 < 2E-16 ***

health_us_09 3.8032 0.0008 ***

save_us_09 0.9493 3.52E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0924 on 48 degrees of freedom

Multiple R-squared: 0.3719, Adjusted R-squared: 0.3457

F-statistic: 14.21 on 2 and 48 DF, p-value: 1.42E-05

Again, two more regressions were run, with health_us_09 and save_us_09 as the 

dependent variables and prog_us_09 as the independent variable.
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Table 37: Regression result from prog_us_09 —> health_us_09

Coefficient p-value

Intercept 0.0794 0.0003 ***

prog_us_09 -0.0394 0.006 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0135 on 49 degrees of freedom

Multiple R-squared: 0.1441, Adjusted R-squared: 0.1266

F-statistic: 8.248 on 1 and 49 DF, p-value: 0.006

Table 38: Regression result from prog_us_09 —> save_us_09

Coefficient p-value

Intercept 0.7961 1.66E-09 ***

prog_us_09 0.3287 4.42E-05 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.072 on 49 degrees of freedom

Multiple R-squared: 0.2909, Adjusted R-squared: 0.2765

F-statistic: 20.11 on 1 and 49 DF, p-value: 4.422E-05

The regressions shown in Table 36, Table 37 and Table 38 were statistically significant 

and were included in the diagrammatic depiction and the mathematical handling, see 

Illustration 12.
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Mathematically:

save_us_09’ = e1 + 0.3287(prog_us_09) Equation 5.13

health_us_09’ = e2 + -0.0394(prog_us_09) Equation 5.14

gdp_us_09’ = e3 + 3.8032(health_us_09) + 0.9493(save_us_09) Equation 5.15

Substituting Equation 5.13 and Equation 5.14 into Equation 5.15:

gdp_us_09’ = e3 + 3.8032(e2 + -0.0394(prog_us_09)) + 0.9493(e1 + 

0.3287(prog_us_09))

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + (3.8032*-0.0394 + 0.9493*0.3287)

(prog_us_09)

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + (-0.1498 + 0.312)(prog_us_09)

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + 0.1622(prog_us_09) Equation 5.16

Illustration 12 showed that prog_us_09 does not have a direct effect on gdp_us_09. 

However, it did have an indirect effect through save_us_09 and health_us_09. The 

effect was positive: an increase of 1 percent in prog_us_09 correlated with an increase 

of 0.16 percent in gdp_us_09. In simple terms, attendance at programmes at public 

libraries had a positive effect on economic growth, a positive effect on the savings rate 

and a negative effect with the child-mortality rate.

5.2.5 Indirect relationship between attendance at children’s 

programmes and GDP through development variables

This subsection describes analysis which took child_us_09 as an independent variable 

together with the development variables. The stepwise regression in Table 39 identified 

which independent variables were included to explain the greatest amount of variation 
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in gdp_us_09. These variables were then used as dependent variables; the regressions 

are shown in Table 40 and Table 41.

Table 39: Stepwise regression result from child_us_09; development variables —> 
gdp_us_09

Coefficient p-value

Intercept 5.3146 < 2E-16 ***

health_us_09 3.8032 0.0008 ***

save_us_09 0.9493 3.52E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0924 on 48 degrees of freedom

Multiple R-squared: 0.3719, Adjusted R-squared: 0.3457

F-statistic: 14.21 on 2 and 48 DF, p-value: 1.42E-05

Table 40 and Table 41 show the results of stepwise regressions that used health_us_09 

and save_us_09 as the dependent variables.

Table 40: Regression result from child_us_09 —> health_us_09

Coefficient p-value

Intercept 0.0651 0.0003 ***

child_us_09 -0.0328 0.0131 *

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0137 on 49 degrees of freedom

Multiple R-squared: 0.1193, Adjusted R-squared: 0.1013

F-statistic: 6.635 on 1 and 49 DF, p-value: 0.0131

Table 41: Regression result from child_us_09 —> save_us_09

Coefficient p-value

Intercept 0.9558 1.9E-13 ***

child_us_09 0.2427 0.0014 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.077 on 49 degrees of freedom

Multiple R-squared: 0.1899, Adjusted R-squared: 0.1734

F-statistic: 11.49 on 1 and 49 DF, p-value: 0.0014
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Again, these results are shown in a path diagram in Illustration 13.

Mathematically:

save_us_09’ = e1 + 0.2427(child_us_09) Equation 5.17

health_us_09’ = e2 + -0.0328(child_us_09) Equation 5.18

gdp_us_09’ = e3 + 3.8032(health_us_09) + 0.9493(save_us_09) Equation 5.19

where e1, e2 and e3 are proxy variables for the unexplained variance. Expressing this 

as a simultaneous equation:

gdp_us_09’ = e3 + 3.8032(e2 + -0.0328(child_us_09)) + 0.9493(e1 + 

0.2427(child_us_09))

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + (3.8032*-0.0328 + 0.9493*0.2427)

(child_us_09)

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + (-0.1247 + 0.2304)(child_us_09)

gdp_us_09’ = (e3 + 3.8032*e2 + 0.9493*e1) + 0.1057(child_us_09) Equation 5.20
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Through save_us_09, child_us_09 had a positive indirect relationship with gdp_us_09. 

Where child_us_09 increased by a percent, gdp_us_09 increased with 0.23 percent. 

Through health_us_09, there was a negative indirect relationship. Where child_us_09 

increased by a percent, gdp_us_09 decreased by 0.12 percent. The net effect was a 

positive relationship: where child_us_09 increased by 1 percent, gdp_us_09 increased 

by 0.11 percent.

This library variable, attendance at children’s programmes, showed the same 

relationship as the other library variables: positive with the savings rate and economic 

growth and negative with the child-mortality rate.

5.2.6 Indirect relationship between public computer usage and 

GDP through development variables

The last library variable of interest was pc_us_09. Again, the same steps were taken as 

before: a stepwise regression to identify the development variables of note, normal 

regressions with those development variables as dependent variables, a path diagram 

and a mathematical expression.

Table 42: Stepwise regression result from pc_us_09; development variables —> 
gdp_us_09

Coefficient p-value

Intercept 5.8904 < 2E-16 ***

pc_us_09 -0.205 0.0209 *

health_us_09 2.5031 0.0348 *

save_us_09 0.8506 1.72E-05 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0881 on 47 degrees of freedom

Multiple R-squared: 0.44, Adjusted R-squared: 0.4042

F-statistic: 12.31 on 3 and 47 DF, p-value: 4.575E-06
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Three variables were shown to be statistically significant: pc_us_09, health_us_09, and 

save_us_09. The following two tables show the relationship between pc_us_09 and the 

two development variables: health_us_09 and save_us_09.

Table 43: Regression result from pc_us_09 —> health_us_09

Coefficient p-value

Intercept 0.0981 0.0001 ***

pc_us_09 -0.0371 0.0019 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0132 on 49 degrees of freedom

Multiple R-squared: 0.1803, Adjusted R-squared: 0.1636

F-statistic: 10.78 on 1 and 49 DF, p-value: 0.0019

Table 44: Regression result from pc_us_09 —> save_us_09

Coefficient p-value

Intercept 1.2314 1.12E-10 ***

pc_us_09 0.0222 0.76

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0855 on 49 degrees of freedom

Multiple R-squared: 0.0019, Adjusted R-squared: -0.0185

F-statistic: 0.0919 on 1 and 49 DF, p-value: 0.763

The regression shown in Table 44 was not statistically significant and has been omitted 

from the path diagram below. Illustration 14 expresses Table 42 and Table 43 as a path 

diagram.
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Mathematically:

health_us_09’ = e1 + -0.0371(pc_us_09) Equation 5.21

gdp_us_09’ = e2 + -0.205(pc_us_09) + 2.5031(health_us_09) + 0.8506(save_us_09)

Equation 5.22

where e1 and e2 are proxy variables for the constant and other variables not already 

expressed. Substituting Equation 5.21 into Equation 5.22, calculates the indirect effect 

of pc_us_09 on gdp_us_09:

gdp_us_09’ = e2 + -0.205(pc_us_09) + 2.5031(e1 + -0.0371(pc_us_09)) + 

0.8506(save_us_09)

gdp_us_09’ = (e2 + 2.5031*e1) + 0.8506(save_us_09) + (-0.205 + 2.5031*-0.0371)

(pc_us_09)

gdp_us_09’ = (e2 + 2.5031*e1) + 0.8506(save_us_09) +(-0.205 + -0.0929)(pc_us_09)

gdp_us_09’ = (e2 + 2.5031*e1) + 0.8506(save_us_09) + -0.2979(pc_us_09)

Equation 5.23

This calculation shows that pc_us_09 had a slight negative direct correlation with 

gdp_us_09. Where pc_us_09 increased by a percent, gdp_us_09 decreased by 0.21 

percent. Through health_us_09, this effect was added to, resulting in a cumulative 

negative effect of 0.3.

The use of public library computers had the same negative relationship with the child-

mortality rate that one could come to expect after looking at the relationship the other 

library variables have with the child-mortality rate. Unlike the other library variables, 

however, public library computer use had a negative relationship with economic 

growth. This surprising relationship is explored more fully in Section 7.3.1.
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5.2.7 Summary

This subsection attempted to tease out the direct and indirect effects of the library 

variables on gdp_us_09. It did so through stepwise regressions that took each library 

variable in turn and regressed it with all the development variables as possible 

independent variables. Table 45 summarises the results:

Table 45: Summary of the results of this subsection

Library variable Direct effect Indirect effect 

through 

health_us_09

Indirect effect 

through save_us_09

vis_us_09 -0.2582 0.4985

ref_us_09

circ_us_09 -0.197 0.2512

prog_us_09 -0.1498 0.312

child_us_09 -0.1246 0.2304

pc_us_09 -0.205 -0.0929

Only two development variables were shown as statistically significant: health_us_09 

and save_us_09. The effect through health_us_09 was negative, while the effect 

through save_us_09 was positive. pc_us_09 was the only library variable to show a 

direct relationship, a negative one.

To gain a clearer description of the possible indirect effect that the library variables 

might have through a development variable, without being obscured by the other 

development variables, the following subsection considers each development variable 

in turn.
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5.3 Indirect relationship between library variables and GDP 

through each development variable

The previous subsection looked at how each library variable might be contributing to 

the economy. This subsection isolates the development variables, examining how each 

might play an intermediary role between the library variables and gdp_us_09. This 

subsection follows the same format as the previous ones.

5.3.1 Indirect relationship between library variables and GDP 

through unemployment

Taking the library variables and unem_us_09 as the independent variables, a stepwise 

regression was run. The results are given in Table 46.

Table 46: Stepwise regression result from library variables; unem_us_09 —> 
gdp_us_09

Coefficient p-value

Intercept 5.8051 < 2E-16 ***

vis_us_09 0.7463 0.0032 **

ref_us_09 0.2042 0.0352 *

circ_us_09 -0.2044 0.182

pc_us_09 -0.406 1.84E-05 ***

unem_us_09 -0.2069 0.0959 †

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0859 on 45 degrees of freedom

Multiple R-squared: 0.4903, Adjusted R-squared: 0.4336

F-statistic: 8.656 on 5 and 45 DF, p-value: 8.301E-06

The regression shown in Table 46 was statistically significant. As the coefficient for 

unem_us_09 was shown to be statistically significant, it can be used as the dependent 

variable in a stepwise regression. This is shown in Table 47.
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Table 47: Stepwise regression result from library variables —> unem_us_09

Coefficient p-value

Intercept 0.6768 0.0016 **

ref_us_09 0.2444 0.0141 *

child_us_09 -0.1761 0.0667 †

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0988 on 48 degrees of freedom

Multiple R-squared: 0.1494, Adjusted R-squared: 0.114

F-statistic: 4.215 on 2 and 48 DF, p-value: 0.0206

Expressing these results as a path diagram, see Illustration 15.

Mathematically:

unem_us_09’ = e1 + 0.2444(ref_us_09) + -0.1761(child_us_09) Equation 5.24

gdp_us_09’ = e2 + 0.7463(vis_us_09) + 0.2042(ref_us_09) + -0.406(pc_us_09) + 

-0.2069(unem_us_09) Equation 5.25
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where e1 and e2 are terms that cover the intercept, error terms, as well as any variables 

that are not already included in the model. Substituting Equation 5.24 into Equation 

5.25:

gdp_us_09’ = e2 + 0.7463(vis_us_09) + 0.2042(ref_us_09) + -0.406(pc_us_09) + 

-0.2069(e1 + 0.2444(ref_us_09) + -0.1761(child_us_09))

gdp_us_09’ = (e2 + -0.2069*e1) + 0.7463(vis_us_09) + (0.2042 + -0.2069*0.2444)

(ref_us_09) + -0.406(pc_us_09) + (-0.2069*-0.1761)(child_us_09)

gdp_us_09’ = (e2 + -0.2069*e1) + 0.7463(vis_us_09) + (0.2042 + -0.0506)(ref_us_09) 

+ -0.406(pc_us_09) + 0.0364(child_us_09)

gdp_us_09’ = (e2 + -0.2069*e1) + 0.7463(vis_us_09) + 0.1536(ref_us_09) + 

-0.406(pc_us_09) + 0.0364(child_us_09) Equation 5.26

The above calculations show that the child_us_09 and ref_us_09 had an indirect 

relationship with gdp_us_09 through unem_us_09. Direct relationships existed between

vis_us_09, ref_us_09 and pc_us_09, with the first two showing positive relationships, 

and pc_us_09 showing a negative relationship. Looking at the size of the coefficients 

one can get a sense of the magnitude of the effects; vis_us_09 showed the greatest 

correlation: a 1 percent increase in vis_us_09 related with a 0.74 percent increase in 

gdp_us_09.

The effect of the library variables on economic growth in this model is unsurprising: 

positive in all cases save for use of public computers. Unemployment showed the 

expected negative relationship with GDP. The positive relationship between reference 

questions and unemployment was unexpected. Reasons for this will be explored in 

Section 7.3.2. Attendance at children’s programmes and unemployment had a negative 

relationship. As attendance at children’s programmes and attendance at library 

programmes in general were strongly correlated, one can expect that attendance at 

library programmes in general will have a similar negative relationship with 

unemployment.

130



5.3.2 Indirect relationship between library variables and GDP 

through education

Similarly, educ_us_09 was taken as the development variable of interest. Table 48 

outlines the regression which examines gdp_us_09 as a function of any combination of 

the independent variables.

Table 48: Stepwise regression result from library variables; educ_us_09 — > 
gdp_us_09

Coefficient p-value

Intercept 2.5412 0.1642

vis_us_09 0.5539 0.0403 *

ref_us_09 0.222 0.0264 *

circ_us_09 -0.2432 0.1194

pc_us_09 -0.3777 7.44E-05 ***

educ_us_09 1.8646 0.0821 †

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0857 on 45 degrees of freedom

Multiple R-squared: 0.4931, Adjusted R-squared: 0.4368

F-statistic: 8.756 on 5 and 45 DF, p-value: 7.375E-06

Using educ_us_09 as a dependent variable, another stepwise regression was run. The 

results are shown in Table 49.
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Table 49: Stepwise regression result from library variables —> educ_us_09

Coefficient p-value

Intercept 1.7349 <2E-16 ***

vis_us_09 0.059 0.1209

ref_us_09 -0.0314 0.0129 *

circ_us_09 0.0366 0.0811 †

child_us_09 0.0342 0.0256 *

pc_us_09 -0.0223 0.0586 †

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0115 on 45 degrees of freedom

Multiple R-squared: 0.5882, Adjusted R-squared: 0.5425

F-statistic: 12.86 on 5 and 45 DF, p-value: 8.773E-08

Expressing these two stepwise regressions in a path diagram, as shown in Illustration 

16:
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Mathematically:

educ_us_09’ = e1 + -0.0314(ref_us_09) + 0.0366(circ_us_09) + 0.0342(child_us_09) + 

-0.0223(pc_us_09) Equation 5.27

gdp_us_09’ = e2 + 0.5539(vis_us_09) + 0.222(ref_us_09) + -0.3777(pc_us_09) + 

1.8646(educ_us_09) Equation 5.28

where e1 and e2 are variables representing all other factors that might be influencing 

educ_us_09 and gdp_us_09 respectively. Examining these as a simultaneous equation:

gdp_us_09’ = e2 + 0.5539(vis_us_09) + 0.222(ref_us_09) + -0.3777(pc_us_09) + 

1.8646(e1 + -0.0314(ref_us_09) + 0.0366(circ_us_09) + 0.0342(child_us_09) + 

-0.0223(pc_us_09))

gdp_us_09’ = (e2 + 1.8645*e1) + 0.5539(vis_us_09) + (0.222 + 1.8646*-0.0314)

(ref_us_09) + (-0.3777 + 1.8646*-0.0223)(pc_us_09) + (1.8646*0.0366)(circ_us_09) +

(1.8645*0.0342)(child_us_09)

gdp_us_09’ = (e2 + 1.8645*e1) + 0.5539(vis_us_09) + (0.222 + -0.0585)(ref_us_09) + 

(-0.3777 + -0.0416(pc_us_09) + 0.0682(circ_us_09) + 0.0638(child_us_09)

gdp_us_09’ = (e2 + 1.8646*e1) + 0.5539(vis_us_09) + 0.1635(ref_us_09) + 

-0.4193(pc_us_09) + 0.0682(circ_us_09) + 0.0638(child_us_09) Equation 5.29

Through educ_us_09, ref_us_09, pc_us_09, circ_us_09 and child_us_09 each had an 

indirect effect on gdp_us_09. The relationship between pc_us_09 and gdp_us_09 was 

negative, while the others were positive. In all cases the effect was small: a percentage 

change in the library variable was correlated with a smaller change in gdp_us_09.

The literature, as discussed in Chapter 2, leads one to expect a positive relationship 

throughout the correlations. The previous results lead one to believe that public 

computer use was counter to the expectation created by the literature. Given these 
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assumptions, the negative relationship between reference questions and education was 

unexpected. Reasons for this will be explored in Section 7.3.3.

5.3.3 Indirect relationship between library variables and GDP 

through health

This section details a path analysis that considered health_us_09 as the development 

variable of interest. Table 50 considers gdp_us_09 as the dependent variable. The path 

diagram is shown in Illustration 17.

Table 50: Stepwise regression result from library variables; health_us_09 —> 
gdp_us_09

Coefficient p-value

Intercept 5.832 < 2E-16 ***

vis_us_09 0.5028 0.0012 **

ref_us_09 0.1647 0.0799 †

pc_us_09 -0.4388 4.01E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0882 on 47 degrees of freedom

Multiple R-squared: 0.4395, Adjusted R-squared: 0.4037

F-statistic: 12.28 on 3 and 47 DF, p-value: 4.664E-06

The model was statistically reliable, shown by the F-statistics and the p-values. 

health_us_09 was not shown as a statistically significant variable, and cannot be used 

as the dependent variable in a stepwise regression.

This regression can be expressed diagrammatically, as shown in Illustration 17.
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Mathematically:

gdp_us_09’ = e + 0.5028(vis_us_09) + -0.4388(pc_us_09) + 0.1647(ref_us_09)

Equation 5.30

Three variables are shown to have theoretical effects on gdp_us_09: vis_us_09, 

pc_us_09 and ref_us_09. Whilst vis_us_09 and ref_us_09 had a positive direct effect, 

pc_us_09 had a negative direct effect. All the effects were small: a percentage change 

correlated with a less than a percentage change in gdp_us_09. This is the same 

regression that was discussed in Section 5.1.1.

5.3.4 Indirect relationship between library variables and GDP 

through savings

Using save_us_09 as the development variable of interest, stepwise regressions were 

run, as before. The details of these regressions are shown in Table 51 and Table 52. 

gdp_us_09 and save_us_09 were used as the dependent variables in each case. 
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Illustration 18 shows the results in a path diagram which is then dealt with 

mathematically.

Table 51: Stepwise regression result from library variables; save_us_09 —> 
gdp_us_09

Coefficient p-value

Intercept 6.0998 < 2E-16 ***

ref_us_09 0.2385 0.0051 **

child_us_09 0.1398 0.1432

pc_us_09 -0.37 1.9E-05 ***

save_us_09 0.4894 0.0029 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0831 on 46 degrees of freedom

Multiple R-squared: 0.513, Adjusted R-squared: 0.4706

F-statistic: 12.11 on 4 and 46 DF, p-value: 8.332E-07

The coefficients in the regression shown in Table 51 were all statistically significant, 

except for child_us_09. Table 52 shows the results of the stepwise regression which 

used save_us_09 as the dependent variable.

Table 52: Stepwise regression result from library variables —> save_us_09

Coefficient p-value

Intercept -0.0842 0.7154

vis_us_09 0.7005 1.19E-08 ***

ref_us_09 -0.1148 0.0788 †

pc_us_09 -0.1528 0.0119 *

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0612 on 47 degrees of freedom

Multiple R-squared: 0.5082, Adjusted R-squared: 0.4768

F-statistic: 16.19 on 3 and 47 DF, p-value: 2.306E-07

Both stepwise regressions were statistically reliable. Expressing these results in a path 

diagram, as shown in Illustration 18:
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Mathematically:

save_us_09’ = e1 + 0.7005(vis_us_09) + -0.1148(ref_us_09) + -0.1528(pc_us_09)

Equation 5.31

gdp_us_09’ = e2 + 0.2385(ref_us_09) + -0.37(pc_us_09) + 0.4894(save_us_09)

Equation 5.32

where e1 and e2 are as before: the variation uncaptured by the other variables. As a 

simultaneous equation:

gdp_us_09’ = e2 + 0.2385(ref_us_09) + -0.37(pc_us_09) + 0.4894(e1 + 

0.7005(vis_us_09) + -0.1148(ref_us_09) + -0.1528(pc_us_09))

gdp_us_09’ = (e2 + 0.4894*e1) + (0.2385 + 0.4894*-0.1148)(ref_us_09) + (-0.37 + 

0.4894*-0.1528)(pc_us_09) + (0.4894*0.7005)(vis_us_09)

gdp_us_09’ = (e2 + 0.4894*e1) + (0.2385 + -0.0562)(ref_us_09) + (-0.37 + -0.0748)

(pc_us_09) + 0.3479(vis_us_09)
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gdp_us_09’ = (e2 + 0.4894*e1) + 0.1823(ref_us_09) + -0.4448(pc_us_09) + 

0.3479(vis_us_09) Equation 5.33

Again, pc_us_09 had a negative relationship with gdp_us while the relationship 

between ref_us_09 and vis_us_09 was positive. Direct and indirect relationships were 

seen between gdp_us_09 and the two library variables of ref_us_09 and pc_us_09. 

Only an indirect relationship existed between gdp_us_09 and vis_us_09 in this model. 

As before the relationships were small.

The relationships that the library variables had with economic growth, with the 

consideration of the savings rate, resemble the relationships already found in this 

chapter. The relationships with the library variables and the savings rate were similar to 

the ones between the library variables and education. Again, reference questions had a 

surprising negative relationship with the development variable in question.

5.3.5 Indirect relationship between library variables and GDP 

through social capital

sc_us_09 was taken as the last development variable of interest in this set of 

regressions. Table 53 shows the results, which were used to create Illustration 19. A 

mathematical handling follows.
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Table 53: Stepwise regression result from Library variables; sc_us_09 —> gdp_us_09

Coefficient p-value

Intercept 5.832 < 2E-16 ***

vis_us_09 0.5028 0.0012 **

ref_us_09 0.1647 0.0799 †

pc_us_09 -0.4388 4.01E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0882 on 47 degrees of freedom

Multiple R-squared: 0.4395, Adjusted R-squared: 0.4037

F-statistic: 12.28 on 3 and 47 DF, p-value: 4.664E-06

In Table 53, sc_us_09 was not revealed to be statistically significant and thus was not 

used as a dependent variable in a stepwise regression. The results in Table 53 are 

expressed as a diagram in Illustration 19.

Mathematically:

gdp_us_09’ = e + 0.5028(vis_us_09) + 0.1647(ref_us_09) + -0.4388(pc_us_09)

Again, e is a proxy variable for the unexplained variance.
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There were no indirect effects through sc_us_09 between the library variables and 

gdp_us_09. There were only direct effects. These effects were already discussed in 

Section 5.1.1.

5.3.6 Summary

Table 54 summarises the results of the stepwise regressions run in this section:

Table 54: Summary of effects of library variables through specific development 
variables
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Public computer use showed a consistently negative relationship with economic growth

in both the direct and indirect effects. This was contrary to what was expected from the 

literature. Reference questions showed a mixed relationship: positive when the direct 

effects were considered, but negative when the indirect relationship was examined. This

was surprising too. The other relationships were as expected.

Attendance at library programmes was not shown to have either a direct or indirect 

relationship with GDP. As attendance at children’s programmes was strongly correlated 

with attendance at library programmes, one can consider them to be substitutes. Thus 

the relationships observed with attendance at children’s programmes can be extended to

attendance at library programmes in general.

The unexpected relationships described in this chapter will be explored in Section 7.3. 

The following chapter examines if a delayed effect between the library variables and 

the economic variables was possible and statistically significant.
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Chapter 6: USA lagged results

The previous chapter explored the theoretical direct effect that the library variables 

might have on the GDP variable with data from the USA. It also explored what the 

indirect effects could be through a number of development variables. Data from the 

year 2009 was used for this.

It would be naïve to think that the possible effects of library usage on the economy are 

limited to a single year. It is more likely that the library usage affects not only the 

current year but spills over into subsequent years too. In order to explore this, data from

five years dating back from 2009 was used and regressed as independent variables with 

GDP data of 2009 as the dependent variable. This chapter presents the results of this 

analysis.

These regressions were run over five time periods. The adjusted R-squared values, 

which are a measure of how well the independent variable explains the variation in the 

dependent variable, were compared. Of the set of regressions, the one with the highest 

adjusted R-squared was highlighted. This highlighting was done with all the library and

development variables.

The highlighted variables were then included in a stepwise regression, akin to those run

in Chapter 5. This stepwise regression showed which variables might have a direct 

effect on the GDP variable. The development variables revealed to be statistically 

significant in this stepwise regression were used as dependent variables in their own 

regressions, once again using library variables of up to five years prior as independent 

variables. An examination of the adjusted R-squared revealed which time delay would 

be the most significant. This measure, as before, formed the criterion for selecting 

which year’s library variable was included in a stepwise regression. This criterion was 

chosen to calculate the possible indirect effects.
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The notation of the variables used in this chapter follows the same format as the 

notation in the previous chapter: two figures were suffixed to denote the year. For 

example, vis_us_09 denoted the variable for library visits in the year 2009; pc_us_97 is

the variable for users of public Internet terminals in 1997.

As with the variables in the previous chapter, the raw figures were transformed in 

various ways. Firstly they were normalised per 100 people of the population. If this 

figure was less than 1, a constant was added. Table 55 shows which variables were 

summed with a constant. The final transformation was a logarithmic transformation. 

This transformation was done to enable ease of discussion: the resulting coefficients 

represent a percentage change.

Table 55: Added constants for variables in Chapter 6

Variable name Constant added

sc_us_08 0.8386

sc_us_06 0.9955

sc_us_05 0.7942

sc_us_04 0.6303

health_us_09 0.5177

health_us_08 0.5075

health_us_07 0.5067

health_us_06 0.5006

health_us_05 0.4774

health_us_04 0.4655

6.1 Lagged direct relationships between variables and GDP

What follows details the direct relationships that both the library variables and the 

development variables might have on GDP.
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6.1.1 Lagged direct relationship between library visits and GDP

The first library variable that was used as an independent variable was that representing

library visits. Table 56 details the coefficients resulting from six regressions. The first 

used vis_us_09 as the independent variable: this regression was the one used in the 

previous chapter. The remainder of the regressions used vis_us_08 through to 

vis_us_04 as independent variables.

Table 56: Regressions results for vis_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

vis_us_09 0.2922 0.0623 † 0.0501 3.639 0.0623

vis_us_08 0.311 0.038 * 0.0663 4.55 0.038

vis_us_07 0.2515 0.102 0.0343 2.774 0.102

vis_us_06 0.1819 0.214 0.0116 1.586 0.214

vis_us_05 0.1983 0.186 0.0157 1.798 0.186

vis_us_04 0.2401 0.115 0.0305 2.575 0.115

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Looking at the column that details the adjusted R-squared, the regression that explained

most of the variation in the dependent variable, gdp_us_09, was the one that uses 

vis_us_08 as the independent variable. This variable explained 6 percent of the 

variation in gdp_us_09 as indicated by the adjusted R-squared statistic of 0.0663. It will

be used in a later stepwise regression.

It is interesting to note that vis_us_08 had a stronger relationship with gdp_us_09 than 

vis_us_09 did. It would appear, therefore, that this result provides evidence that the 

relationship between library visits and GDP is not immediate.
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6.1.2 Lagged direct relationship between reference questions 

and GDP

The second library variable that was examined was the one representing referencing 

questions: ref_us. Table 57 shows the results of the six regressions that were run 

exploring the possible lagged effect on gdp_us_09.

Table 57: Regressions results for ref_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

ref_us_09 0.2325 0.0308 * 0.0731 4.943 0.0308

ref_us_08 0.2353 0.0345 * 0.0694 4.731 0.0345

ref_us_07 0.2299 0.0395 * 0.065 4.476 0.0395

ref_us_06 0.3218 0.0041 ** 0.1393 9.089 0.0041

ref_us_05 0.3356 0.0027 ** 0.1524 9.989 0.0027

ref_us_04 0.293 0.0068 ** 0.1224 7.976 0.0068

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The referencing variable ref_us_05 was the variable that explains more of the variation 

in gdp_us_09 than any other reference variable. The adjusted R-squared of the 

regression that used ref_us_05 as the independent variable is 0.15 showing that 15 

percent of the variation in gdp_us_09 was explained by ref_us_05. This result qualified 

ref_us_05 for use in the stepwise regression that will be discussed at the end of the 

chapter.

There seemed to be a greater lag in the relationship between ref_us and gdp_us_09. 

Asking a public librarian a reference question in 2005 affected the GDP in 2009 more 

than asking in the other years. As with the previous chapter, the causal relationship here

was an assumed relationship: there could be other factors influencing both variables.
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6.1.3 Lagged direct relationship between circulation and GDP

As with referencing questions and library visits, the circulation variables for the years 

2004 to 2009 were used as independent variables and regressed against gdp_us_09. 

Table 58 shows the results of those regressions.

Table 58: Regressions results for circ_us —> gdp_us_09

Coefficient p-value (for 

coefficient

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

circ_us_09 0.0545 0.5886 -0.0143 0.2964 0.5886

circ_us_08 0.0221 0.8227 -0.0194 0.0508 0.8227

circ_us_07 -0.0053 0.9566 -0.0204 0.003 0.9566

circ_us_06 -0.0309 0.7464 -0.0182 0.1058 0.7464

circ_us_05 -0.0647 0.5089 -0.0113 0.4429 0.5089

circ_us_04 -0.0769 0.4377 -0.0078 0.6123 0.4377

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

None of the regressions were statistically significant. This lack of significance was 

shown by the low F-statistics, which were all below 1, and the correlated high p-values.

The stepwise regression shown at the end of this section did not include a circulation 

variable in its set of independent variables because none were shown to be statistically 

significant.

The lack of significance between the circulation variable and the GDP variable echoes 

the lack of literature linking those two variables. However, nothing more can be 

concluded with statistical certainty about the relationship between the circulation 

variable and the GDP variable.

146



6.1.4 Lagged direct relationship between attendance at library 

programmes and GDP

Turning the attention to the variable for attendance at library programmes, Table 59 

details the results of the regressions that were run using prog_us for the years from 

2004 until 2009 as the independent variables against gdp_us_09 as the dependent 

variable.

Table 59: Regressions results for prog_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

prog_us_09 0.1909 0.101 0.0347 2.794 0.101

prog_us_08 0.1711 0.1107 0.0318 2.639 0.1107

prog_us_07 0.1835 0.0851 † 0.0401 3.088 0.0851

prog_us_06 0.2075 0.0436 * 0.0617 4.289 0.0436

prog_us_05 0.1809 0.0607 † 0.0510 3.685 0.0607

prog_us_04 0.2417 0.0246 * 0.0856 5.400 0.0246

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

prog_us_04 explained more of the variation in gdp_us_09 than any other variable 

considered. The adjusted R-squared shows that over 8 percent of the variation is 

explained. prog_us_04 is included in the stepwise regression at the end of this section.

Attendance at library programmes in general appeared to have a great delayed effect on

GDP. Attendance in 2004 affected the economic condition five years later, in 2009. This

result suggested that librarians who are waiting to see the effects of their library 

programmes on economic growth should not limit their time horizon to only one year.
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6.1.5 Lagged direct relationship between attendance at 

children’s programmes and GDP

Attendance at children’s library programmes was represented by the variable child_us 

Table 60 shows the results of the regressions that were run for the variables 

child_us_04 through to child_us_09 as the independent variables. gdp_us_09 was used 

as the dependent variable, as before.

Table 60: Regressions results for child_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

child_us_09 -0.1282 0.1922 0.0147 1.748 0.1922

child_us_08 0.1775 0.0952 † 0.0365 2.895 0.0952

child_us_07 0.1719 0.1034 0.0339 2.754 0.1034

child_us_06 0.222 0.0363 * 0.0678 4.635 0.0363

child_us_05 0.2022 0.0336 * 0.0702 4.777 0.0336

child_us_04 0.2496 0.014 * 0.099 6.491 0.014

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The adjusted R-squared for the regression that used the 2004 variable as the 

independent variable was the highest of all the adjusted R-squareds in Table 60. This 

figure showed that almost 10 percent of the variation in gdp_us_09 can be explained 

using child_us_04. This was the criterion used to select which variable would be 

included in the stepwise regression that would be used to construct the path diagram. In

this case, the variable would be child_us_04.

As with attendance at library programmes in general, there was a five year delayed 

effect between the attendance at children’s programmes and GDP.
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6.1.6 Lagged direct relationship between public computer 

usage and GDP

The last library variable that was examined was ‘users of public Internet terminals per 

year’ represented by pc_us. This variable was first collected in 2006, thus the 

examination begins there and goes through to 2009. Table 61 details the regressions 

that used pc_us for the years 2006 through to 2009 as the independent variable and 

gdp_us_09 as the dependent variable

Table 61: Regressions results for pc_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

pc_us_09 -0.2791 0.0034 ** 0.1455 9.513 0.0034

pc_us_08 -0.2418 0.0147 * 0.0974 6.396 0.0147

pc_us_07 -0.224 0.0128 * 0.1019 6.673 0.0128

pc_us_06 -0.114 0.2157 0.0113 1.573 0.2157

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The pc_us variable for 2009 explained more of the variation of gdp_us_09 than the 

pc_us variable of any other year: over 14 percent as shown by the adjusted R-squared. 

pc_us_09 was included in the stepwise regression, which is discussed later in this 

subsection.

The previous chapter showed a negative relationship between usage of public 

computers and GDP. The lagged regressions showed a similar negative relationship. 

The effect was more immediate than that of library programmes, for example, where 

there was a considerable lag in the effect.

Now that all the library variables have been dealt with, the results of the similar 

treatment of the development variables are presented.
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6.1.7 Lagged direct relationship between unemployment and 

GDP

Unemployment, represented by unem_us, was the first development variable examined.

Table 62 shows the results of the regression that explored the possible lagged effect 

between unemployment and GDP.

Table 62: Regressions results for unem_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

unem_us_09 -0.1098 0.4809 -0.01 0.5045 -0.01

unem_us_08 -0.043 0.7755 -0.0187 0.0822 -0.0187

unem_us_07 -0.0272 0.8659 -0.0198 0.0288 -0.0198

unem_us_06 -0.0201 0.900 -0.0201 0.0159 -0.0201

unem_us_05 0.0227 0.895 -0.02 0.0176 -0.02

unem_us_04 0.0994 0.5929 -0.0144 0.2897 -0.0144

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

None of the unemployment variables were shown to be statistically significant. The 

adjusted R-squared values were all negative, the F-statistics were smaller than one and 

the associated p-values are larger than 0.1. Consequently, there was not an unem_us 

variable included in the stepwise regression at the end of this section.

No further comments can be made on the relationship between unemployment and 

GDP, due to the lack of statistical significance in the regressions.

6.1.8 Lagged direct relationship between education and GDP

The second development variable was educ_us, which represents percentage of those 

over twenty-five years of age who have at least a high school diploma, as introduced in 

Chapter 3. Table 63 details the results of the regressions for educ_us_05 through to 
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educ_us_09 as independent variables, and gdp_us_09 as the dependent variable. 

Figures for 2004 were unavailable.

Table 63: Regressions results for educ_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

educ_us_09 1.9612 0.0372 * 0.0669 4.586 0.0372

educ_us_08 1.6805 0.0635 † 0.0495 3.604 0.0635

educ_us_07 1.8269 0.0348 * 0.0691 4.712 0.0348

educ_us_06 1.5938 0.066 † 0.0483 3.535 0.066

educ_us_05 1.5438 0.0774 † 0.0431 3.254 0.0774

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

There appeared to be a two-year lag period between educ_us and gdp_us. This result 

was shown by the fact that educ_us_07 explains the greatest majority of the variation in

gdp_us_09. The adjusted R-squared was 0.06 showing that almost 7 percent of the 

variation in gdp_us_09 was explained by educ_us_07. educ_us_07 has been included in

the stepwise regression which is discussed at the end of the chapter. It is noteworthy 

that educ_us_09 explains the second greatest amount of variation.

Table 63 shows that education had a positive effect on GDP, as one would expect from 

the literature. There was evidence of a delayed effect: the education figures from 2007 

have the strongest relationship with the GDP figures from 2009.

6.1.9 Lagged direct relationship between health and GDP

Table 64 shows the results of the six regressions that explored the possible lagged effect

between the health variable, health_us, and gdp_us.
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Table 64: Regressions results for health_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

health_us_09 0.8817 0.4366 -0.0078 0.6151 0.4366

health_us_08 1.9136 0.0474 * 0.059 4.136 0.0474

health_us_07 1.6061 0.0807 † 0.0418 3.181 0.0807

health_us_06 1.0599 0.2789 0.004 1.199 0.2789

health_us_05 1.2418 0.1798 0.0168 1.852 0.1798

health_us_04 1.5207 0.1223 0.0286 2.473 0.1223

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Over 5 percent of the variation in gdp_us_09 can be explained by health_us_08. This 

result was shown by the adjusted R-squared value that associated with health_us_08. 

The health variable that explained the greatest amount of variation in gdp_us_09 has 

been included in the path analysis discussed at the end of this section. It was 

health_us_08 in this case.

The child mortality rate had a positive relationship with GDP. This relationship was not

what was expected when one looked at the literature, as Section 2.3 indicated. Possible 

reasons for this anomalous relationship will be explored in Section 7.3.4.

6.1.10 Lagged direct relationship between social capital and 

GDP

The second last economic variable discussed was the variable for social capital, sc_us. 

Table 65 details the results of the regressions that used sc_us_04 through to sc_us_09 as

independent variables with gdp_us as the dependent variable.
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Table 65: Regressions results for health_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

sc_us_09 -0.1741 0.0979 † 0.0356 2.847 0.0979

sc_us_08 -0.0849 0.3609 -0.003 0.8505 0.3609

sc_us_07 -0.1397 0.1385 0.0253 2.269 0.1385

sc_us_06 -0.1247 0.1533 0.0225 2.107 0.1533

sc_us_05 -0.214 0.0261 * 0.0786 5.264 0.0261

sc_us_04 -0.0736 0.4184 -0.0069 0.6663 0.4184

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The social capital variable sc_us_05 was the variable that was chosen to be included in 

the stepwise regression and path analysis at the end of this section. It was chosen 

because, of all the social capital variables, it explained the greatest amount of variation 

in gdp_us_09. This variation was shown by the high adjusted R-squared value.

Social capital was represented here by the number of arrests made per capita. It had a 

negative relationship with GDP, as one would expect. More affluent areas are 

commonly associated with less crime (Bjerk 2010). There appeared to be a somewhat 

delayed effect between the number of arrests and GDP. This delayed effect was shown 

by the strength of the correlations between GDP figures from 2009 and arrest numbers 

from years previous to that.

6.1.11 Lagged direct relationship between savings and GDP

The final development variable discussed was savings. Table 66 shows the results of 

those regressions.
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Table 66: Regressions results for save_us —> gdp_us_09

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

save_us_09 0.6099 0.0009 *** 0.1883 12.6 0.0009

save_us_08 0.6185 0.0008 *** 0.1890 12.65 0.0008

save_us_07 0.5853 0.0029 ** 0.1497 9.804 0.0029

save_us_06 0.5804 0.0021 ** 0.1606 10.57 0.0021

save_us_05 0.5207 0.0035 ** 0.1446 9.451 0.0035

save_us_04 0.4715 0.0079 ** 0.1176 7.666 0.0079

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Savings were shown to have a highly significant correlation with GDP. This correlation 

was shown by the comparatively high adjusted R-squared values, as compared to the 

other adjusted R-squared values shown in this section. The highest correlation was 

between gdp_us_09 and save_us_08. save_us_08 was included in the model at the end 

of this section.

The number of tax returns that declared taxable interest was represented by the variable

save_us. This was the figure for the level of savings in each state. According to 

economic theory, savings should be positively correlated with economic growth, given 

here by GDP. The results in Table 66 confirm this positive relationship. The effect was 

not necessarily immediate: savings from previous years had a positive and statistically 

significant relationship with GDP of 2009. The strongest relationship existed between 

the savings variable of 2008 and the economic growth variable of 2009.

6.1.12 Stepwise regression and path analysis

The above discussions facilitated the choosing of independent variables for a stepwise 

regression. This regression explored the possible lagged direct effect that both the 

library and development variables might be having on gdp_us. The following variables 

were chosen for inclusion:

154



• vis_us_08

• ref_us_05

• prog_us_04

• child_us_04

• pc_us_09

• educ_us_07

• health_us_08

• sc_us_05

• save_us_08

The results of this regression are shown in Table 67.

Two variables were not included: the variable for circulation and the variable for 

unemployment. They were excluded as none of the regressions were shown to be 

statistically significant.

Table 67: Results of the stepwise regression that explores the possible lagged direct 
effects on gdp_us

Coefficient p-value

Intercept 6.8464 < 2E-16 ***

vis_us_08 -0.4314 0.0453 *

ref_us_05 0.2043 0.0149 *

prog_us_04 0.3971 3.78E-05 ***

pc_us_09 -0.369 5.39E-06 ***

health_us_08 -0.9263 0.0005 ***

save_us_08 0.6460 0.0026 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.0669 on 41 degrees of freedom

Multiple R-squared: 0.7126, Adjusted R-squared: 0.6705

F-statistic: 16.94 on 6 and 41 DF, p-value: 1.011E-09

The results of the stepwise regression shown in Table 67 were statistically significant. 

This significance was shown by a suitably high F-statistic and a correlated low p-value.

The adjusted R-squared showed that 67 percent of the variation in gdp_us_09, the 
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dependent variable, can be explained by the model. This result instils further 

confidence in its statistical reliability. The model that did not consider the lagged 

effects, given in Section 5.1.1, had an adjusted R-squared of 0.4037, notably lower than

the one shown in this section. This difference showed that by considering lagged 

variables, a greater amount of variation that is observed in gdp_us_09 can be explained.

Nine independent variables were considered for inclusion in this model. Six were 

shown to be statistically significant. The excluded variables were: child_us_04, 

educ_us_07, sc_us_05. The included variables were used to create the path diagram 

shown in Illustration 20. The mathematical formulation follows the diagram.

Mathematically:

gdp_us_09’ = e1 + -0.4314(vis_us_08) + 0.2043(ref_us_05) + 0.3971(prog_us_04) + 

-0.369(pc_us_09) + -0.9263(health_us_08) + 0.646(save_us_08) Equation 6.1

Of the four library variables that came up as statistically significant, and so showed a 

direct effect with gdp_us_09, two have a positive effect and two a negative effect. The 
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positive effects of ref_us_05 and prog_us_04 were expected while the negative effects 

of vis_us_08 and pc_us_09 are unexpected. The negative effect shown by the 

coefficient of vis_us_08 was inconsistent with the results of the previous chapter. 

There, the relationship between library visits and GDP was shown to be consistently 

positive, where it was statistically significant. The direction of the relationship for the 

other variables here were as expected, given the results of the previous chapter.

6.1.13 Correlations between the independent variables

Not all of the variables considered for inclusion were included in the final stepwise 

regression. Some were excluded as their inclusion did not add to the strength of the 

model. One possible reason for this result is a correlation between the independent 

variables. Table 68 shows the results of the correlations. The first number in each cell 

represents the strength of the correlation: the closer the number gets to the absolute 

value of 1 the stronger the correlation is. The second number in each cell, shown in 

brackets, indicates the p-value for the correlation. The closer the p-value approaches 

zero, the more statistically significant the correlation is.
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Table 68: Correlations between the independent variables

vis_us_0

8

ref_us_0

5

prog_us

_04

child_us

_04

pc_us_0

9

educ_us

_07

health_u

s_09

sc_us_0

5

save_us_

08

vis_us_0

8

1 0.42 

(0.0022)

0.62 

(0.0000)

0.6 

(0.0000)

0.41 

(0.0026)

0.71 

(0.0000)

-0.43 

(0.0015)

-0.18 

(0.1938)

0.71 

(0.0000)

ref_us_0

5

0.42 

(0.0022)

1 0.29 

(0.0447)

0.26 

(0.0628)

0.05 

(0.7342)

0.03 

(0.8548)

0.2 

(0.1584)

-0.22 

(0.1146)

0.17 

(0.244)

prog_us

_04

0.62 

(0.0000)

0.29 

(0.0447)

1 0.95 

(0.0000)

0.37 

(0.0094)

0.37 

(0.0099)

-0.12 

(0.3985)

-0.14 

(0.3457)

0.33 

(0.021)

child_us

_04

0.6 

(0.0000)

0.26 

(0.0628)

0.95 

(0.0000)

1 0.36 

(0.0092)

0.42 

(0.0019)

-0.07 

(0.6069)

-0.15 

(0.3065)

0.34 

(0.0152)

pc_us_0

9

0.41 

(0.0026)

0.05 

(0.7342)

0.37 

(0.0094)

0.36 

(0.0092)

1 0.2 

(0.1504)

-0.43 

(0.0016)

0.21 

(0.1451)

0.07 

(0.6496)

educ_us

_07

0.71 

(0.0000)

0.03 

(0.8548)

0.37 

(0.0099)

0.42 

(0.0019)

0.2 

(0.1504)

1 -0.4 

(0.0038)

-0.08 

(0.5883)

0.8 

(0.0000)

health_u

s_09

-0.43 

(0.0015)

0.2 

(0.1584)

-0.12 

(0.3985)

-0.07 

(0.6069)

-0.43 

(0.0016)

-0.4 

(0.0038)

1 -0.26 

(0.0629)

-0.45 

(0.001)

sc_us_0

5

-0.18 

(0.1938)

-0.22 

(0.1146)

-0.14 

(0.3457)

-0.15 

(0.3065)

0.21 

(0.1451)

-0.08 

(0.5883)

-0.26 

(0.0629)

1 -0.24 

(0.0959)

save_us_

08

0.71 

(0.0000)

0.17 

(0.244)

0.33 

(0.021)

0.34 

(0.0152)

0.07 

(0.6496)

0.8 

(0.0000)

-0.45 

(0.001)

-0.24 

(0.0959)

1

The three variables that were excluded from the stepwise regression discussed above 

were child_us_04, educ_us_07, and sc_us_05. educ_us_07 correlated with vis_us_08 

and save_us_08, and child_us_04 correlated very strongly with prog_us_04. 

child_us_04 could be thought of as having the same relationship with gdp_us_09 as 

prog_us_04 does. educ_us_07 was similar. This insight gives some reason for why so 

few of the independent variables considered for the stepwise regression were included. 

The ones that were statistically significant and included in the model can be thought of 

as proxies for those with which they were closely correlated.

This section explored the possible lagged direct effects that the library and development

variables might have on GDP. The results of this section have been used to create a 

complete effects path analysis which is discussed at the end of this chapter. The results 

of this section will be discussed more fully in Chapter 7.
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6.2 Lagged indirect relationships between library variables and

health

The previous section explored the possible direct lagged effects that the library and 

development variables might have on gdp_us_09. Two development variables were 

revealed to be statistically significant and were thus included in the model: 

health_us_08 and save_us_08. It was through these two development variables that a 

possible indirect effect might exist, linking library variables to gdp_us_09. In order to 

explore this, health_us_08 and save_us_08 were used as dependent variables in a 

similar exploration as that conducted in the previous section. The first subsection 

discusses health_us_08 and the second save_us_08. Each subsection concludes with a 

path analysis.

6.2.1 Lagged indirect relationship between library visits and 

health

The first library variable that was examined in this section is library visits. Table 69 

outlines the results of the regressions that were run comparing the values of regressions 

run with vis_us of various years.

Table 69: Regressions results for vis_us —> health_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

vis_us_08 -0.0673 0.0015 ** 0.1706 11.28 0.0015

vis_us_07 -0.0798 0.0002 *** 0.2385 16.66 0.0002

vis_us_06 -0.0827 2.68E-05 

***

0.2905 21.48 2.68E-05

vis_us_05 -0.0834 3.91E-05 

***

0.28 20.44 3.91E-05

vis_us_04 -0.078 2E-04 *** 0.2328 16.17 2.00E-04

vis_us_03 -0.0748 0.0005 *** 0.2034 13.77 0.0005

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1
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The biggest correlation was shown between vis_us_06 and health_us_08, a two-year 

lagged effect. The adjusted R-squared for the regression that used vis_us_06 as the 

independent variable is 0.29. This result means that vis_us_06 explained about 29 

percent of the variation of health_us_08. vis_us_06 was the variable chosen in the 

stepwise regression shown later in this section.

Table 69 confirms that a positive relationship between visits to the library and health 

was evident. More visits to the library were correlated with a lower child mortality.

6.2.2 Lagged indirect relationship between reference questions

and health

As with vis_us, ref_us received the same statistical treatment. Regressions were run 

using the ref_us figures from various years, regressing them against health_us_08 as 

the dependent variable. The results are shown in Table 70.

Table 70: Regressions results for ref_us —> health_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

ref_us_08 1.69E-002 0.3067 0.0013 1.067 0.3067

ref_us_07 0.0187 0.2581 0.0061 1.309 0.2581

ref_us_06 0.0246 0.1439 0.0235 2.206 0.1439

ref_us_05 0.0238 0.1584 0.0206 2.051 0.1584

ref_us_04 0.0228 0.1598 0.0203 2.038 0.1598

ref_us_03 0.0184 0.2617 0.0057 1.289 0.2617

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

There was no ref_us variable that was shown to have a statistically significant 

relationship with health_us_08. Thus the stepwise regression at the end of this section 

does not consider any reference questions variable for possible inclusion in the final 

model. As there was no evidence of a significant relationship here, no further comments

can be made regarding the link between reference questions and child mortality.
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6.2.3 Lagged indirect relationship between circulation and 

health

The circulation variable, circ_us was the third variable examined. Table 71 shows the 

results of the regressions that used circ_us_08 through to circ_us_03 as independent 

variables, keeping health_us_08 as the dependent variable.

Table 71: Regressions results for circ_us —> health_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

circ_us_08 -0.0537 5.06E-05 

***

0.2727 19.74 5.06E-05

circ_us_07 -0.0554 2.22E-05 

***

0.2958 22 2.22E-05

circ_us_06 -0.0565 7.39E-06 

***

0.3255 25.13 7.39E-06

circ_us_05 -0.0607 2.15E-06 

***

0.3576 28.83 2.15E-06

circ_us_04 -0.0617 1.91E-06 

***

0.3607 29.21 1.91E-06

circ_us_03 -0.0613 3.33E-06 

***

0.3464 27.5 3.33E-06

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

circ_us_04 explained about 36 percent of the variation in health_us_08, as shown by 

the adjusted R-squared value. The 2004 variable was chosen to be included in the 

stepwise regression shown in Section 6.2.7.

One way in which libraries could be contributing positively to health is through 

providing books on healthy living and dealing with illness. This service could be the 

reason that circulation was shown to have a negative relationship with child mortality. 

The relationship was not necessarily immediate: the strongest relationship was between

child mortality of 2008 and circulation of 2004, giving evidence of a probable delay.
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6.2.4 Lagged indirect relationship between attendance at 

library programmes and health

Table 72 shows the results of the regressions exploring the relationships between 

health_us_08 and the various years’ values of prog_us. prog_us was first collected in 

2004, thus there are no figures for prog_us_03.

Table 72: Regressions results for prog_us —> health_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

prog_us_08 -0.0302 0.052 † 0.056 3.968 0.052

prog_us_07 -0.0268 0.0846 † 0.0403 3.099 0.0846

prog_us_06 -0.0201 0.1862 0.0157 1.797 0.1862

prog_us_05 -0.0124 0.3847 -0.0046 0.7695 0.3847

prog_us_04 -0.0135 0.3985 -0.0059 0.7263 0.3985

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The 2008 variable of library programmes, prog_us_08, shows the strongest relationship

with health_us_08. The relationship was very slight however: prog_us_08 only 

explains 5 percent of the observed variation in health_us_08. Never-the-less, as it was 

shown to be statistically significant by both p-values and the F-statistic, it was be 

included in the stepwise regression at the end of this section.

Many libraries have health literacy programmes. These programmes, theoretically, 

would contribute positively to the health status of a state. The negative relationship 

between attendance at library programmes and child mortality is evident in Table 72. 

The immediate relationship was the strongest: attendance at library programmes in 

2008 has a statistically negative relationship with child mortality of the same year.
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6.2.5 Lagged indirect relationship between attendance at 

children’s programmes and health

The results shown in Table 73 detail the regressions for child_us, years 2003 through to

2008, as the independent variable, and health_us_08 as the dependent variable.

Table 73: Regressions results for child_us —> health_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

child_us_08 -0.0261 0.0918 † 0.0377 2.958 0.0918

child_us_07 -0.0231 0.1343 0.0257 2.318 0.1343

child_us_06 -0.0161 0.3075 0.0013 1.063 0.3075

child_us_05 -0.0088 0.5331 -0.0123 0.394 0.5331

child_us_04 -0.0079 0.6069 -0.0149 0.2682 0.6069

child_us_03 -0.029 0.1143 0.0307 2.585 0.1143

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

As with prog_us, child_us_08 was chosen to be the variable to be included in the 

stepwise regression in 6.2.7. Again this variable explained very little of the observed 

variation in health_us_08, only 3 percent, even less than the amount that prog_us_08 

explained.

Previous correlation tables have shown that there is a strong relationship with 

attendance at programmes in general and attendance at children’s programmes. It was 

therefore, not surprising that the relationship between child mortality and attendance at 

children’s programmes echoed that of the relationship between attendance at 

programmes in general and child mortality. Again it was a negative, and mostly 

immediate, relationship.
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6.2.6 Lagged indirect relationship between using public 

computers and health

The availability of data for the public computer usage variable, pc_us, began in 2006. 

Table 74, therefore, details only the results of four regressions: those that used 

pc_us_06 through to pc_us_08 as independent variables.

Table 74: Regressions results for pc_us —> health_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

pc_us_08 -0.0471 0.0008 *** 0.1901 12.74 0.0008

pc_us_07 -0.0373 0.0041 ** 0.1391 9.081 0.0041

pc_us_06 -0.0401 0.0018 ** 0.1645 10.85 0.0018

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The variable from Table 74 chosen for the stepwise regression in the next subsection 

was pc_us_08. It explained 19 percent of the variation in health_us_08 and was shown 

to be statistically significant.

Public computers in public libraries offer access to health-care professionals, through 

websites and email contacts. These Internet-enabled terminals connect library users to 

health care. The negative relationship shown in Table 74 was an expected one: access to

the Internet was negatively correlated to child mortality.

6.2.7 Lagged indirect relationship between library variables and

health

The results shown in this subsection revealed five library variables for possible 

consideration in a stepwise regression: vis_us_06, circ_us_04, prog_us_08, 

child_us_08 and pc_us_08. The only variable not included was one for ref_us. These 

variables were considered for inclusion as independent variables, while health_us_08 
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was used as the dependent variable. The results of this stepwise regression are shown in

Table 75.

Table 75: Regressions for the stepwise regression: vis_us_06; circ_us_04; prog_us_08;
child_us_08; pc_us_08 —> health_us_08

Coefficient p-value

Intercept 0.2061 5.49E-08 ***

circ_us_04 -0.0617 1.91E-06 ***

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.01331 on 49 degrees of freedom

Multiple R-squared: 0.3735, Adjusted R-squared: 0.3607

F-statistic: 29.21 on 1 and 49 DF, p-value: 1.905E-06

Of the five independent variables considered in this stepwise regression, only one, 

circ_us_04, was included in the final model. The coefficient for this variable was 

negative, showing a negative relationship between circ_us_04 and health_us_08. This 

relationship was as expected: health_us_08 was a variable that reflects the child 

mortality rate in 2008.

This stepwise regression was statistically sound. The F-statistic was sufficiently high, 

and the associated p-value was smaller than the critical value of 0.1. Only 36 percent of

the variation in health_us_08 was explained in this model, indicating that there was 

room for improvement. This result is shown graphically in Illustration 21.

Equation 6.2 expresses these results mathematically:

health_us_08’ = e2 + -0.0617(circ_us_04) Equation 6.2
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where e2 is the variable that captures all the unexplained variance in health_us_08.

The only variable included in this regression was the circulation variable. The others 

that were considered would not have added to the explanation of the variation observed 

in health_us_08. One reason for this result was that the variables that were considered 

for inclusion could be correlated with one another. These correlations are explored in 

the next section.

6.2.8 Correlations between vis_us_06, circ_us_04, prog_us_08, 

child_us_08 and pc_us_08

One of the reasons that the other library variables were not included in the stepwise 

regression could be that these variables were correlated with circ_us_04. Table 76 

shows the results of the correlations between the five independent variables considered 

in the stepwise regression shown in Table 75. The first number in each cell shows how 

strong the correlation is. The closer the number gets to the absolute value of 1 the 

stronger the correlation is. The closer the number gets to 0, the weaker the correlation 

is. The second number, the one in brackets, is the p-value. The smaller the p-value is, 

the more statistically significant the correlation is. As all the p-values shown in Table 

76 are smaller than 0.1, they are all considered to be statistically significant.
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Table 76: Correlations between vis_us_06, circ_us_04, prog_us_08, child_us_08 and 
pc_us_08

vis_us_06 circ_us_04 prog_us_08 child_us_08 pc_us_08

vis_us_06 1 0.87 

(0.0000)

0.73 

(0.0000)

0.71 

(0.0000)

0.56 

(0.0000)

circ_us_04 0.87 

(0.0000)

1 0.53 

(0.0000)

0.53 

(0.0000)

0.63 

(0.0000)

prog_us_08 0.73 

(0.0000)

0.53 

(0.0000)

1 0.95 

(0.0000)

0.45 

(0.0008)

child_us_08 0.71 

(0.0000)

0.53 

(0.0000)

0.95 

(0.0000)

1 0.43 

(0.0017)

pc_us_08 0.56 

(0.0000)

0.63 

(0.0000)

0.45 

(0.0008)

0.43 

(0.0017)

1

Table 76 shows that circ_us_04 and vis_us_06 were strongly correlated. This strong 

correlation would explain why vis_us_06 was not shown to be statistically significant 

in the stepwise regression shown in Section 6.2.7. The two variables can be thought of 

as substitutes: vis_us_06 can be used in the same manner as circ_us_04 and be correct 

almost 90 percent of the time. The correlations of circ_us_04 suggested a relationship 

with the other three variables too, although not as strongly as the one it had with 

vis_us_06. This result explains why the other variables were also not included: they 

could be substitutes for circ_us_04.

The reasons that prog_us_08 and child_us_08 were excluded could be gathered by 

looking at the results shown in Table 72 and Table 73. These show a very slight 

relationship between the health variable and the two library variables.

This section explored the possibility that there might be a lagged effect between the 

library variables and health_us_08. health_us_08 was chosen as the dependent variable 

as it was revealed to be one of the statistically significant independent variables in the 

discussion in Section 6.1.12. health_us_08 was one of two development variables 

identified in this way, the other was save_us_08. The next subsection deals with the 
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relationship between save_us_08 and the library variables in a similar fashion to the 

exploration in this section.

6.3 Lagged indirect relationships between library variables and

savings

The previous section looked at how there might be a delayed effect between 

health_us_08 and the library variables. health_us_08 was one of the variables identified

in Section 6.1.12. A similar exploration was done between save_us_08 and library 

variables. This exploration was carried out to explore the possible lagged indirect 

effects that the library variables might have on gdp_us_09 through save_us_08.

6.3.1 Lagged indirect relationship between library visits and 

savings

The first relationship that was explored was between vis_us and save_us_08. The 

values for each year of vis_us were taken, from the years 2003 to 2008, as the 

independent variables, and regressed against save_us_08. Table 77 shows the results of 

these regressions.
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Table 77: Regressions results for vis_us —> save_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

vis_us_08 0.5571 4.41E-09 

***

0.4981 50.62 4.41E-09

vis_us_07 0.5773 1.7E-09 *** 0.5169 54.51 1.70E-09

vis_us_06 0.5389 3.44E-09 

***

0.5031 51.62 3.44E-09

vis_us_05 0.5358 1.66E-08 

***

0.4708 45.47 1.66E-08

vis_us_04 0.5418 2.38E-08 

***

0.463 44.11 2.38E-08

vis_us_03 0.5809 1.88E-09 

***

0.5149 54.07 1.88E-09

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The two variables, vis_us_03 and save_us_08, had a strong relationship, the strongest 

being between vis_us_07 and save_us_08. vis_us_07 explained over 51 percent of the 

variation in save_us_08. This relationship was shown by the adjusted R-squared figure. 

This figure was statistically significant: the F-statistic was sufficiently high and the 

associated p-value was sufficiently low. vis_us_07 was the library visits variable that 

was included in the stepwise regression discussed in Section 6.3.7.

The relationship between savings and visits to the library was a positive one. This 

positive relationship was what was expected from the evidence given in the literature, 

as discussed in Section 2.6. Not only does a library provide a free source of 

entertainment, which frees up some disposable income which can be saved, but it also 

provides material which could increase financial literacy.
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6.3.2 Lagged indirect relationship between reference questions

and savings

Table 78 displays the results of the regressions between ref_us_i and save_us_08 (for 

values of i from 03 to 08). These regressions explored the relationship between the 

reference questions variable and the savings variable.

Table 78: Regressions results for ref_us —> save_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

ref_us_08 0.0773 0.352 -0.0023 0.8829 0.352

ref_us_07 0.08 0.3365 -0.0012 0.9422 0.3365

ref_us_06 0.1095 0.1967 0.0141 1.713 0.1967

ref_us_05 0.0992 0.244 0.0077 1.39 0.244

ref_us_04 0.0699 0.3941 -0.0052 0.7391 0.3941

ref_us_03 0.0927 0.2596 0.006 1.301 0.2596

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

None of the regressions shown in Table 78 were statistically significant. The adjusted 

R-squared values were small, and in some cases negative. This corresponded with a low

F-statistic and an associated high p-value.

There was not a statistically significant relationship between reference questions and 

savings. Nothing can be assumed about the relationship between these two variables.

6.3.3 Lagged indirect relationship between circulation and 

savings

As with the other two variables, circ_us was dealt with in a similar fashion. Table 79 

shows the results of the regressions that examine the relationships between the 

circulation variables and save_us_08.
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Table 79: Regressions results for circ_us —> save_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

circ_us_08 0.2696 5.14E-05 

***

0.2722 19.7 5.14E-05

circ_us_07 0.2616 8.16E-05 

***

0.259 18.47 8.16E-05

circ_us_06 0.2497 0.0001 *** 0.2471 17.41 0.0001

circ_us_05 0.2455 0.0003 *** 0.2247 15.49 0.0003

circ_us_04 0.2418 0.0004 *** 0.2118 14.44 0.0004

circ_us_03 0.2632 0.0001 *** 0.2471 17.41 0.0001

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Unlike ref_us, circ_us was shown to have a statistically significant relationship with 

save_us_08. Whilst the values for all the years showed a possible contribution to 

save_us_08, the values for 2008 were the best at explaining the variation with 

save_us_08. Twenty-seven percent of the variation in save_us_08 was explained with 

circ_us_08. This circulation variable was used in the stepwise regression discussed in 

Section 6.3.7.

Public libraries often provide literature on managing personal finances. Such an 

example was Westminster Libraries in the United Kingdom, as reported by Rooney-

Browne (2009: 344). This service could be one way in which library circulation is 

contributing positively to financial literacy, which in turn contributes to the level of 

savings in a state. This theoretical positive relationship was substantiated by the results 

of the regressions shown in Table 79. There was a statistically significant relationship 

between the savings variable and the circulation variable.
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6.3.4 Lagged indirect relationship between attendance at 

library programmes and savings

This subsection deals with prog_us in a similar way to the treatment of the four library 

variables discussed previously. The variable representing attendance at library 

programmes, prog_us, was first collected in 2004. Thus the regressions start with the 

data in 2004 and go through to 2008. The results are shown in Table 80.

Table 80: Regressions results for prog_us —> save_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

prog_us_08 0.2692 0.0003 *** 0.2202 15.12 0.0003

prog_us_07 0.2565 0.0006 *** 0.1997 13.48 0.0006

prog_us_06 0.2267 0.002 ** 0.1623 10.69 0.002

prog_us_05 0.1546 0.0276 * 0.0767 5.154 0.0276

prog_us_04 0.177 0.021 * 0.0911 5.713 0.021

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

The values for prog_us_08 explained more than 22 percent of the variation observed in 

save_us_08, as shown by the adjusted R-squared. This was more than the values for 

any other year of prog_us. Thus the prog_us variable for 2008 was the one that was 

included in the stepwise regression at the end of this subsection.

Public libraries could contribute to financial literacy by giving workshops on working 

with money, as described by Špiranec, Zorica and Simončić (2012). It was therefore 

unsurprising to see that the results here confirm the positive relationship between 

attendance at library programmes and the savings variable, which was the number of 

tax returns that include a line-item on taxable interest.
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6.3.5 Lagged indirect relationship between attendance at 

children’s programmes and savings

The variable that represents attendance at library programmes for children was 

child_us. Table 81 shows the results of regressions that used child_us as the 

independent variable, and save_us_08 as the dependent variable.

Table 81: Regressions results for child_us —> save_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

child_us_08 0.2585 0.0005 *** 0.2046 13.86 0.0005

child_us_07 0.2395 0.0013 ** 0.1762 11.69 0.0013

child_us_06 0.2253 0.003 ** 0.1487 9.735 0.003

child_us_05 0.165 0.0173 * 0.0922 6.075 0.0173

child_us_04 0.1809 0.0152 * 0.0964 6.336 0.0152

child_us_03 0.2894 0.0011 ** 0.1808 12.03 0.0011

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

As with prog_us, child_us was shown to have a relationship with save_us_08. The 

strongest relationship was between child_us_08 and save_us_08, where child_us_08 

explained over 20 percent of the variation in save_us_08. This was shown with the 

adjusted R-squared value. child_us_08 was one of the independent variables included 

in the stepwise regression of Section 6.3.7.

Again, the relationships shown by levels of attendance of library programmes in 

general were very similar to the relationships shown by levels of attendance of 

children’s programmes. This was because the two library variables were strongly 

correlated with one another. Table 81 shows a positive relationship between attendance 

at children’s programmes and the savings variable.

173



6.3.6 Lagged indirect relationship between using public 

computers and savings

The final library variable discussed was pc_us. Table 82 shows the results of the 

regressions between pc_us and save_us_08. The figures for pc_us were only collected 

from 2006. Thus the regressions for 2004 and 2003 are not included here.

Table 82: Regressions results for pc_us —> save_us_08

Coefficient p-value (for 

coefficient)

Adjusted R-

squared

F-Statistic p-value (for 

F-Statistic)

pc_us_08 0.0618 0.4076 -0.0061 0.6978 0.4076

pc_us_07 0.0552 0.4154 -0.0066 0.6746 0.4154

pc_us_06 0.1207 0.0711 † 0.0459 3.403 0.0711

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

There was not a strong relationship between save_us_08 and pc_us. The best 

relationship existed between pc_us_06 and save_us_08. A mere 4 percent of the 

variation found in save_us_08 was explained by pc_us_06, which was very slight when

compared with the adjusted R-squared values from Section 6.3.1, for example. 

However, the regression between pc_us_06 and save_us_08 was statistically valid, and 

so pc_us_06 was included in the stepwise regression shown in the next section.

The Internet, which can be accessed by the public computer terminals in a library, was 

another source of financial information which could theoretically contribute to the level

of savings in an economy. Becker and others (2010: 144) thought this to be the case. 

Table 82 shows that these two variables did indeed have a positive and statistically 

significant relationship. There was evidence of a lagged effect: usage of computers in 

2006 has the strongest relationship with the savings variable of 2008.

174



6.3.7 Lagged indirect relationship between library variables and

savings

Through the above regressions shown in Table 77 to Table 82, the following variables 

were chosen as possible independent variables included in a stepwise regression. This 

stepwise regression was done so that the indirect effects of these variables on 

gdp_us_09 through save_us_08 can be ascertained. Table 83 shows the results of this 

stepwise regression. The following variables were included as possible independent 

variables:

• vis_us_07

• circ_us_08

• prog_us_08

• child_us_08

• pc_us_06

Table 83: Regressions for the stepwise regression: vis_us_07; circ_us_08; prog_us_08;
child_us_08; pc_us_06 —> save_us_08

Coefficient p-value

Intercept -0.5045 0.0217 *

vis_us_07 0.9912 1.03E-07 ***

circ_us_08 -0.2103 0.0451 *

pc_us_06 -0.115 0.0443 *

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.05329 on 47 degrees of freedom

Multiple R-squared: 0.6183, Adjusted R-squared: 0.5939

F-statistic: 25.38 on 3 and 47 DF, p-value: 6.559E-10

The regression shown in Table 83 was statistically significant. The F-statistic was 

sufficiently high and the associated p-value was sufficiently low to instil statistical 

confidence in the model. This model explained almost 60 percent of the variation found

in the dependent variable, save_us_08.
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Of the five library variables which were considered for possible inclusion, only three 

were shown to contribute to the explanation of the variation found in save_us_08. 

These library variables were vis_us_07, circ_us_08 and pc_us_06. The coefficients of 

these variables were all statistically significant as the p-value for the coefficients 

showed. The coefficient for vis_us_07 was positive, while the coefficients for the other 

two were negative. A positive relationship was expected throughout. The expression of 

this relationship is shown graphically in Illustration 22.

Expressing these results mathematically:

save_us_08’ = e + 0.9912(vis_us_07) + -0.2103(circ_us_08) + -0.115(pc_us_06)

Equation 6.3

where e is a proxy variable that explains the remainder of the variance found in 

save_us_08 that is not already explained by the other three independent variables. This 

formula was used to calculate the total effects that the library variables might have on 

gdp_us_08 and the results are shown in Section 6.4
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From the results already given in this section the positive relationship between library 

visits and the savings variable was to be expected. The negative relationship between 

circulation and the savings variable, and usage of public computers and the savings 

variable was not expected. The reason for this is probably mathematical. The total 

effect of library usage on the savings variable was given by the sum of the three 

coefficients of the library variables: 0.6659. The coefficient associated with the library 

visits variable was higher here than the one shown in Table 83. The coefficients for the 

other two library variables in Equation 6.3 were negative to account for this difference.

6.3.8 Correlations between vis_us_07, circ_us_08, prog_us_08, 

child_us_08, pc_us_06

There could be many reasons that not all the library variables were considered for 

inclusion in the stepwise regression in Table 83. One such reason could be that the 

library variables are correlated with each other. Table 84 shows the results of the 

calculated correlations. As with the other correlations, the closer the first figure in the 

cell is to the absolute value of 1, the more highly correlated the two variables are. The 

second figure in the cell, the one in brackets, is the p-value which gives a measure of 

statistical confidence. In this case, all the p-values are low and the correlations can be 

considered to be statistically significant.
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Table 84: Correlations between vis_us_07, circ_us_08, prog_us_08, child_us_08 and 
pc_us_06

vis_us_07 circ_us_08 prog_us_08 child_us_08 pc_us_06

vis_us_07 1 0.89 

(0.0000)

0.74 

(0.0000)

0.72 

(0.0000)

0.61 

(0.0000)

circ_us_08 0.89 

(0.0000)

1 0.58 

(0.0000)

0.58 

(0.0000)

0.63 

(0.0000)

prog_us_08 0.74 

(0.0000)

0.58 

(0.0000)

1 0.95 

(0.0000)

0.48 

(0.0000)

child_us_08 0.72 

(0.0000)

0.58 

(0.0000)

0.95 

(0.0000)

1 0.45 

(0.0000)

pc_us_06 0.61 

(0.0000)

0.63 

(0.0000)

0.48 

(0.0000)

0.45 

(0.0000)

1

There was a particularly strong correlation between attendance at library programmes 

in general and attendance at library programmes for children. This correlation was not 

unexpected. The variable for attendance at library programmes in general, prog_us_08, 

was also correlated with the library visits variable, vis_us_07, although not as strongly 

as it was correlated with child_us_08. This difference might explain why prog_us_08 

and child_us_08 were not included in the stepwise regression shown in Table 83.

The strong correlation between vis_us_07 and circ_us_08 might have obscured the 

effects that each has on the dependent variable in question, save_us_07. This effect 

might explain why the coefficient for circ_us_08 was negative in the stepwise 

regression of Table 83.

This section discussed the possible lagged relationship between save_us_07 and the 

library variables. The results of this section were used in the next section, Section 6.4, 

to calculate the direct, indirect and total lagged effects that the library variables might 

have on gdp_us_09 through a path analysis.
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6.4 Total effects

This chapter has explored the possible lagged effects that library variables might have 

on gdp_us_09, the GDP variable for 2009. It has done so by regressing the independent 

variable of different years with the dependent variable of a particular year. In Section 

6.1 the independent variables were both library and development variables and the 

dependent variable was gdp_us_09. In Section 6.2 and Section 6.3 the independent 

variables were the library variables and the dependent variables were health_us_08 and 

save_us_08. These results led to the following mathematical equations:

gdp_us_09’ = e1 + -0.4314(vis_us_08) + 0.2043(ref_us_05) + 0.3971(prog_us_04) + 

-0.369(pc_us_09) + -0.9263(health_us_08) + 0.646(save_us_08) Equation 6.1

health_us_08’ = e2 + -0.0617(circ_us_04) Equation 6.2

save_us_08’ = e + 0.9912(vis_us_07) + -0.2103(circ_us_08) + -0.115(pc_us_06)

Equation 6.3

Illustration 23 shows these equations as a path diagram.
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Equation 6.2 and Equation 6.3 can be substituted into Equation 6.1 to calculate the 

indirect effects.

gdp_us_09’ = e1 + -0.4314(vis_us_08) + 0.2043(ref_us_05) + 0.3971(prog_us_04) + 

-0.369(pc_us_09) + -0.9263(e2 + -0.0617(circ_us_04)) + 0.646(e3 + 0.9912(vis_us_07)

+ -0.2103(circ_us_08) + -0.115(pc_us_06))

gdp_us_09’ = (e1 + -0.9263*e2 + 0.646*e3) + -0.4314(vis_us_08) + (0.646*0.9912)

(vis_us_07) + 0.2043(ref_us_05) + (0.646*-0.2103)(circ_us_08) + (-0.9263*-0.0617)

(circ_us_04) + 0.3971(prog_us_04) + -0.369(pc_us_09) + (0.646*-0.115)(pc_us_06)

gdp_us_09’ = (e1 + -0.9263*e2 + 0.646*e3) + -0.4314(vis_us_08) + 0.6403(vis_us_07)

+ 0.2043(ref_us_05) + -0.1359(circ_us_08) + 0.0572(circ_us_04) + 

0.3971(prog_us_04) + -0.369(pc_us_09) + -0.0743(pc_us_06) Equation 6.4

Equation 6.4 shows that there were both direct and indirect effects between the library 

variables and gdp_us_09. There was a mixture between positive and negative results: a 

positive relationship was expected throughout. The pc_us variables, for example, were 

both negative for the direct and indirect relationships, which was consistent with what 

was found in Chapter 5. However the direct relationship was stronger than the indirect 

relationship. A percentage change in pc_us_09 correlated with a 0.37 percentage 

change in gdp_us_09 while a percentage change in pc_us_06 resulted in a 0.07 change 

in gdp_us_09.

This chapter explored the idea that there might be a delayed effect between library use 

and the economy. The relationship between library usage and economic growth was 

clearly a complex one. Effects could be indirect, delayed, and vary between different 

ways of how libraries are used. For example, the relationship between vis_us_07 and 

gdp_us_09 was stronger than that between pc_us_06 and gdp_us_09. This shows that 

when library usage is taken as a whole, the possible nuances of the different parts of 

usage could be lost.
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Chapter 7 provides a discussion on the possible causes for the results given in Chapters 

4, 5 and 6. It presents possible implications of the results and suggestions for future 

research.
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Chapter 7: Discussion, recommendations and conclusion

This final chapter provides a discussion of the findings, recommendations and 

conclusion of this study. The main finding of this thesis is that the relationship between 

public library use and economic growth and development is one of complexity. This 

chapter starts with a summary of the chapters which leads into a discussion of some of 

the results. This section flows into another which discusses the implications of the 

results. These include recommendations for policy and practice, which could fuel 

further studies. Before closing the chapter with a conclusion, recommendations for 

further study are offered.

No thesis is without limitations. This chapter includes a discussion on the limitations of

this thesis. These are grouped under time, data, budget and scope limitations.

7.1 Summary of the chapters

Chapter 1 introduced this thesis. It introduced the primary question: what kind of 

relationship exists between different parts of public library use and economic growth 

and development? The chapter sets this thesis apart from the traditional methods of 

measuring the economic value of libraries. These traditional methods include cost-

benefit analysis and contingent valuation. It provided definitions for the important 

terms in this thesis, particularly the economic terms. Chapter 1 discussed how 

economic development indicators, such as health or unemployment, are not 

independent of one another. Evidence from the literature was given to support that 

discussion. A critical section of Chapter 1 was the theoretical framework. This thesis 

leans on the Solow-Swan neoclassical growth model as its primary framework. The use

of this economic theoretical framework brings together themes of public library use and

economic growth and development in a unique way.
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Chapter 2 reviewed the relevant literature. It did so through a systematic review of any 

works that linked public libraries and the economy in an empirical fashion. Library 

programmes were discussed in the literature more than any other aspect of library 

services. Social capital was the predominant economic variable connected with library 

usage. A surprising result of Chapter 2 was the lack of literature that discussed the 

circulation services of the library. Book circulation is considered to be a fundamental 

part of the library services. This view could explain why scholars have not felt the need 

to defend it as a service in the literature. The systematic review of the literature is one 

of the points that make this thesis original: no previous study has explored the possible 

links between public library use and economic growth and development in this way.

Chapter 3 outlined the methods that this thesis employed. It began with a discussion of 

which countries were included in this thesis. The geographic selections were 

determined by the availability of the data. Chapter 3 detailed where the data was 

sourced from, both the library data and the economic data. The availability of data gave

rise to a two-part split in this study: one that focused on international data and another 

that focused on data from the USA. That chapter explained the statistical methods used 

in this thesis, namely regression and path analysis.

Chapter 4 gave the results that were generated from the international data. The only 

measure of library use available at an international level was circulation figures. It was 

found that circulation contributes positively to economic growth and development.

In Chapter 5 the results from the USA study were presented and only the data from 

2009 was considered. It was shown that public library use does not necessarily 

contribute positively to economic growth and development in all cases.

Chapter 6 considered the results from tests done with USA data over multiple years. 

Again it was found that public library use does not always contribute positively to 

economic growth and development. What was shown was that the effects of public 

library use are not limited to a single calendar year, but that the effects are spread out 

over multiple years.
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This chapter, Chapter 7, gives a brief discussion which summarises the results. Some 

implications for this study are given, such as policy decisions leading from these 

results, as well as some recommendations for further study. The limitations of this study

were given in this chapter, the most concerning of which is data: data availability and 

data reliability. This chapter closes with a conclusion to the thesis.

7.2 Discussion

The previous three chapters gave the results of this study. This chapter discusses those 

results. The sequence of this chapter follows the sequence in which the results were 

shown: it begins with a discussion of the international results, followed by a discussion 

of the results created from the data from USA. This section ends with a discussion on 

the possible delayed effect that library use might have on the economy.

This discussion will show that the relationship between library use and economic 

growth and development is a complex one. It must be remembered that where a causal 

relationship is inferred, the relationship is only theoretically causal. The literature gave 

evidence of theoretical causality. Statistical causality is impossible to prove, as was 

discussed in Chapter 3 but, as causality was central to this thesis and its deliberations, 

the evidence of theoretical causality was sufficient to assume causality.

The method that this thesis employs, namely path analysis, is one that is uncommon in 

the discipline of library science. A thorough search of the literature suggests that this 

thesis is the first to use path analysis to explore the complexity of the relationship 

between public library use and economic growth and development. It complements the 

more traditional methods of measuring economic contribution such as ROI.

184



7.2.1 International results

The only indicator of library use available for the international analysis was circulation.

The results showed various models where the circulation variable, circ_int_99, could 

have a direct and indirect relationship with gdp_int_99, the GDP variable. The indirect 

relationship was decomposed to be examined through five development variables. The 

final model considered all of the development variables in one model.

Table 85 is a reproduction of Table 21. It shows the summary of the results of the 

analysis done with international data.

Table 85: Summary of results

Model Direct Indirect

circ_int_99 —> gdp_int_99 0.334

circ_int_99 —> educ_int_99 —> gdp_int_99 0.3314

circ_int_99 —> health_int_99 —> gdp_int_99 0.2966

circ_int_99 —> sc_int_99 —> gdp_int_99 0.2952 0.1193

circ_int_99 —> save_int_99 —> gdp_int_99 0.3372

circ_int_99 —> 

(unem_int_99/educ_int_99/health_int_99/sc_int_99/save_int_99

) —> gdp_int_99

0.4848 0.501

Without taking into consideration any of the development variables, it would appear 

that circ_int_99 had a direct effect on gdp_int_99. This effect is positive. Where 

circ_int_99 goes up by a percentage, gdp_int_99 increases with a corresponding 0.33 

percent. The effect is slight. This positive and slight effect is evidenced in the other 

models as well.

Table 85 shows that library use does contribute positively to economic growth and 

development. Not only is there evidence of a direct contribution to GDP, but there is 

evidence of an indirect effect though economic development. The relationship is thus 

not a simple one: it is perhaps more complex than the models here might suggest, 

particularly because the variables are not independent of one another: for example, 
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education often leads to greater savings, as it was discussed in Chapter 1. There is also 

evidence that the relationships between the development variables are not uni-

directional, as these models assume.

The contribution that public library use makes to economic growth is small. 

Considering the other influences on the economy it is not a concern that the public 

libraries’ effects are so slight. That they are statistically significant is sufficiently 

relevant for some conclusions to be drawn. 

The international analysis makes no distinction between the different countries. It is 

conceivable that the relationship between the library usage and the economy might be 

different between the different countries. Unfortunately the data restricts further 

analysis on this point.

These results should be treated with a measure of caution. This chapter will later 

discuss the questionable reliability of the data on library use that the international 

analysis used. The samples were also relatively small, further eroding reliability of the 

results. This lack of confidence in the reliability of the results lead to the analysis in the 

thesis of the relationship between library use and economic growth in development in 

USA. Even though narrowing the focus to one country limits the transferability of the 

results, the dataset is more reliable, and contains more data points. It serves to support 

the results derived from the use of the international dataset. The model of testing the 

relationship between economic variables and library variables could be used in studies 

on other countries, should data become available.

7.2.2 USA results

The dataset for the USA analysis contained more variables of library use than the 

international dataset did. In addition to circulation, the USA analysis considered: visits 
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to the library, reference questions asked, attendance at library programmes in general, 

attendance at library programmes for children, and usage of public computers.

The first model looked at only the relationship between the library variables and the 

GDP variable, gdp_us_09. The results were shown in Equation 5.1, reproduced here as 

Equation 7.1.

gdp_us_09’ = e + 0.5028(vis_us_09) + 0.1647(ref_us_09) + -0.4388(pc_us_09)

Equation 7.1

From this equation, one would draw the conclusion that circ_us_09 does not contribute 

to gdp_us_09, nor does the attendance at library programmes variables, prog_us_09 

and child_us_09. Only visiting the library and interacting with the librarian contributes 

positively to gdp_us_09. Using the public computers contributes negatively. It was 

expected that all the contributions would be positive.

Other studies which aggregate library use into one variable, such as circulation or 

library visits, would not reveal the subtleties that occur in the relationship between 

different parts of library use and economic growth.

The next model added the idea that there could be an indirect effect though economic 

development. The indicators of economic development considered in this study were: 

education, health, employment, social capital, and savings.

This list originated from the Solow-Swan neoclassical growth model which gives 

human capital and financial capital as the two inputs into economic production. Savings

was used as an indicator of financial capital. Human capital can be discussed in terms 

of the human development indicators: health, education and employment. Finally, the 

literature showed the strong theoretical link to social capital, which was the final 

development indicator considered.
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When considering both the library and economic development indicators, direct and 

indirect effects were revealed. This was shown in the simultaneous equation of 

Equation 5.2 and Equation 5.3, reproduced here as Equation 7.2.

gdp_us_09’ = (e2 + 0.4894*e1) + 0.1823(ref_us_09) + -0.4448(pc_us_09) + 

0.3428(vis_us_09) Equation 7.2

Again a positive relationship was expected throughout. The negative relationship 

observed for pc_us_09 is not expected. It could be that the relationships between the 

library variables are obscuring the results somewhat.

All these variables were taken from the same year. Thus the dynamics of the 

interactions between the variables could be obscured. For example, if citizens are 

richer, they could better afford a home computer, reducing the reliance on the libraries’ 

computers. Richer citizens would also be associated with an increase in GDP. This is 

one possible scenario that could explain the negative relationship between computer 

use in the library and GDP. This is discussed in more detail later in this chapter.

The circulation variable did not come up as statistically significant in this model either. 

It could be that the other variables conceal the effect that it has on GDP. In order to 

explore this, each library variable was taken in turn and examined independently of the 

others. The results of this were shown in Table 45 and are reproduced in Table 86.
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Table 86: Summary of the results regressions using all development indicators as 
independent variables

Library variable Direct effect Indirect effect 

through 

health_us_09

Indirect effect 

through save_us_09

vis_us_09 -0.2582 0.4985

ref_us_09

circ_us_09 -0.197 0.2512

prog_us_09 -0.1498 0.312

child_us_09 -0.1246 0.2304

pc_us_09 -0.205 -0.0929

Although all the development variables were included in the stepwise regressions, only 

two came up as significant: health_us_09 and save_us_09. When the library variables 

were considered in this way, the relationship between circ_us_09 and gdp_us_09 

becomes clearer. There is a negative direct relationship, and a positive indirect 

relationship. They cancel each other out, in a way. Without the perspective of a path 

analysis, one might conclude that circ_us_09 does not contribute to gdp_us_09. A 

closer look reveals a much more complex relationship.

Similarly to how each library variable was examined in isolation of the other library 

variables, an isolation of the development variables was done. The results of that 

isolation were first shown in Table 54 and are are reproduced in Table 87.
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Table 87: Summary of effects of library variables through specific development 
variables
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Table 87 shows how complex the relationships between library usage, economic 

development and economic growth really are. For example, if one were to focus only 

on the direct effects of ref_us_09, one would conclude that the relationship between 

ref_us_09 and gdp_us_09 is a positive one. However, indirectly it has a negative 

relationship. This table shows clearly that not all library use is equally good for the 

economy all the time.

These results restrict the analysis to a single year. While this simplifies the models, 

there is no plausible reason that the effects of library use should be bound by a calendar

year in reality. If vis_us_09, for example, contributes to gdp_us_09, it could well be 

contributing to subsequent years as well. In order to explore this lagged relationship, 

variables from different years were used. Equation 7.3 (first introduced as Equation 

6.4) was created from the lagged analysis.

gdp_us_09’ = (e1 + -0.9263*e2 + 0.646*e3) + -0.4314(vis_us_08) + 0.6403(vis_us_07)

+ 0.2043(ref_us_05) + -0.1358(circ_us_08) + 0.0571(circ_us_04) + 

0.3971(prog_us_04) + -0.369(pc_us_09) + 0.0743(pc_us_06) Equation 7.3
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Equation 7.3 shows that the effects of library usage are not isolated to a single year. In 

the model one can see that vis_us_08 has a negative effect on gdp_us_09, a delay of a 

year, and indirect effects from 2007 and 2004.

The relationship between the economy and the library is not a simple one. Different 

uses of the library contribute to different parts of economic growth and development in 

different ways. These relationships are not independent, nor are they restricted to a 

single year. The library use of one year has effects into the future. While this fact might 

be intuitive, it had not yet been quantitatively and empirically explored in the known 

literature.

The effect of library use is not always positive either. If one were to only look at the 

international results, one would conclude that it is. The simple models created for the 

international data obscure many subtleties that were explored with the USA data. The 

use of the Solow-Swan framework and the method of path analysis for the examination 

of the link between public library use and economic growth and development revealed 

unique results. 

7.2.3 Linking results to the literature

The systematic literature review done in Chapter 2 revealed that the literature linking 

public library use and economic growth and development is not evenly covered. 

Certain topics were more popular than others. Table 88 shows the spread of literature. 

This table is based on Table 3 shown in Section 2.7.
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Table 88: Number of articles covered by the literature review

Social 

capital

Health Education Employment Finances GDP

Library as a

place

12 Not covered 

in literature

Not covered 

in literature

Not covered 

in literature

Not covered 

in literature

Not covered 

in literature

Interaction

with 

librarian

7 3 Not covered 

in literature

1 Not covered 

in literature

Not covered 

in literature

Programme

s

3 8 11 3 Not covered 

in literature

Not covered 

in literature

Internet 4 2 2 4 1 Not covered 

in literature

Books 1 1 Not covered 

in literature

Not covered 

in literature

Not covered 

in literature

Not covered 

in literature

The results from the analysis have shown statistically significant links that were not 

previously covered by the literature. Table 89 shows where in this thesis empirical links

between the themes were shown. Those that were covered by the analysis section of 

this thesis are shown in blue, black text refers to sections from the literature review.

Table 89: Themes covered in this thesis

Social capital Health Education Employment Finances GDP

Library as a 

place

Section 2.2.1 Section 5.2 Sections 5.1, 

5.2, 5.3, 6.3

Sections 5.1, 

5.3, 6.1

Interaction

with librarian

Section 2.2.2 Section 2.3.1 Section 5.3 Sections 2.5.3,

5.3

Sections 5.3, 

5.1

Sections 5.1, 

5.3, 6.1

Programmes Section 2.2.3 Sections 2.3.3,

5.2

Sections 2.4.1,

5.3

Sections 2.5.2,

5.3

Section 5.2 Section 6.1

Internet Section 2.2.4 Sections 2.3.2,

5.2

Sections 2.4.2,

5.3

Section 2.5.1 Sections 2.6.1,

5.1, 5.3, 6.3

Section 6.1

Books Section 2.2.5;

Chapter 4

Sections 2.3.4,

5.2, 6.3

Chapter 4 

Section 5.3 Sections 5.2, 

6.3

Chapter 4

This thesis has taken the first steps in empirically linking certain themes that were not 

previously linked empirically in the literature, such as the library as a place and health, 

and interaction with the librarian and education. For other themes it has contributed to 

the existing literature, for example book circulation and health. These first steps make 
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this thesis unique.

It should also be noted that some themes could not be empirically linked either in the 

literature review or by statistical analysis that followed, such as book circulation and 

employment. These are points which could be taken up in further studies.

7.3 Interrogating some results

In the three results chapters, namely Chapter 4, 5 and 6, there were several results that 

were unexpected. As those chapters were devoted to showing the results of the 

statistical tests, a further discussion was delayed. That further discussion takes place in 

this section.

The order of this section will follow the order of the questions that arose out of the 

results chapters. Not all results can be fully explored: this discussion covers those 

which are particularly anomalous.

7.3.1 Why is the relationship between GDP and computer 

usage generally negative?

Both Chapters 5 and 6 showed that there exists a negative relationship between GDP 

and computer usage in public libraries. One possible reason for this could be a 

substitution effect. An increase in GDP is often correlated with an increase in income. It

would stand to reason that with a higher income, Internet consumption would move 

away from the free facilities at a public library to home subscriptions. To test this 

theory, the percentage of individuals above the age of three with access to household 

Internet (sourced from United States Census Bureau 2009b), expressed at net@home 

was regressed against GDP as the dependent variable. Table 90 gives the result of that 

regression:
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Table 90: Regression result from net@home -> gdp_us_09

Coefficient p-value

Intercept 2.1198 0.00451 **

net@home 1.3343 0.00101 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.1032 on 49 degrees of freedom

Multiple R-squared: 0.1998, Adjusted R-squared: 0.1835

F-statistic: 12.23 on 1 and 49 DF, p-value: 0.001008

Table 90 shows a statistically sound regression. The F-statistic and p-values are at 

acceptable levels, while the adjusted R-squared shows that net@home could explain 18 

percent of the variation in gdp_us_09.

The positive coefficient associated with net@home shows that there is a positive 

relationship with GDP and having Internet at home. This result supports the argument 

that there is a substitution effect between accessing the Internet at a public library and 

accessing it at home. When incomes increase, it would appear that Internet 

consumption shifts from public libraries to personal subscriptions. This shift has been 

noted in the literature too. For example, Sigler and others said: “With public libraries 

serving as the trusted social outlet for free public Internet access and assistance, people 

with no access, insufficient access, or insufficient digital literacy primarily turn to the 

library to apply for and access vital social services” (2011: 22). DeMaagd, Chew and 

Huang (2012: 114) found that those in a lower income group were statistically 

significantly more likely to use the computers in public libraries than those in a higher 

income group.

7.3.2 Why does the reference questions variable have a 

positive relationship with the unemployment variable?

Section 5.3.1 took all the library variables and regressed them against the 

unemployment variable, unem_us_09. The reference questions variable came up as 
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statistically significant and showed a positive relationship with the unemployment 

variable. This relationship could be read as: an increase in the number of reference 

questions being asked is correlated with an increase in unemployment rate. This 

relationship is counter to the one that is expected.

It has been shown that mental depression can follow unemployment, as unemployment 

reduces social contact in a person’s life (Bolton and Oatley 1987). It could be that the 

unemployed interact with librarians more in an effort to create social contact and stave 

off depression. To test this, the reference questions variable was regressed as the 

independent variable against the suicide rates. Suicide rates were sourced from United 

States Centers for Disease Control and Prevention, National Center for Health 

Statistics, National Vital Statistics System (2011: 86). The results are shown in Table 

91.

Table 91: Regression result from ref_us_09 -> suicide_us_09

Coefficient p-value

Intercept 1.7291 4.54E-10 ***

ref_us_09 -0.3209 0.0076 **

Signif. codes: <0.001 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘†’ 0.1 ‘ ’ 1

Residual standard error: 0.1211 on 49 degrees of freedom

Multiple R-squared: 0.1368, Adjusted R-squared: 0.1192

F-statistic: 7.764 on 1 and 49 DF, p-value: 0.00756

The results depicted in Table 91 show that there is a statistically significant and 

negative relationship between asking reference questions and suicide rates. This 

supports the argument that an interaction with the librarian is likely to be a social 

interaction that would contribute to a better state of mind in the unemployed.
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7.3.3 Why does the reference questions variable have a 

negative relationship with the education variable?

In Section 5.3.2 it appeared that the reference questions variable, ref_us_09, had a 

statistically significant and negative relationship with the education variable, 

educ_us_09. This relationship was unexpected, and warranted a deeper investigation.

When ref_us_09 was regressed as the only independent variable against educ_us_09 as 

the dependent variable, the relationship was found to be insignificant. It is probably 

because the other variables included in the model shown in Section 5.3.2 obscured the 

true relationship that the reference questions variable had with the education variable.

7.3.4 Why do child mortality rates have a positive relationship 

with GDP?

It was found in Section 6.1.9 that there is a delayed relationship between GDP and child

mortality rates that is statistically significant and positive. An increased child mortality 

rate is indicative of poor health. Health is expected to be positively related to GDP. 

Thus the positive relationship between child mortality and GDP is unexpected.

When the values for these two variables were plotted on a scatter plot, an outlier was 

apparent. Illustration 24 shows this:

196



When the values associated with the District of Columbia were removed, the values 

were plotted again. Illustration 25 shows this.
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Illustration 24: Scatter plot depicting health_us_09 and gdp_us_09

Illustration 25: Scatter plot depicting health_us_09 and gdp_us_09 without the outlier 
of the District of Columbia



Looking at the trend lines of these two graphs, it is clear that the slope changes when 

the outlier is removed. The inclusion of the District of Columbia could explain why the 

anomalous relationship between health_us_08 and gdp_us_09 was observed.

One might think that this outlier should be removed from the study. Gujarati, citing 

Draper and Smith, explains why this should not always be done:

Automatic rejection of outliers is not always a wise procedure. Sometimes the 

outlier is providing information that other data points cannot due to the fact that it

arises from an unusual combination of circumstances which may be of vital 

interest and requires further investigation rather than rejection. As a general rule, 

outliers should be rejected out of hand only if they can be traced to causes such as

errors of recording the observations or setting up the apparatus [in a physical 

experiment]. Otherwise, careful investigation is in order (2003: 541).

For this reason the outlier was not removed. It could however explain the unexpected 

findings.

This subsection explored some of the questions that arose out of the results, attempting 

to provide a possible explanation for the anomalous results that were observed. In all 

cases a possible cause was found. The following subsection gives some implications 

arising out of this thesis.

7.4 Implications for policy and practice

There are several implications from these results. This section outlines them.
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7.4.1 A complex relationship

This thesis showed that the relationship between public library use and economic 

growth and development is a complex one. Those who work with public libraries 

should not assume that the relationship is simple. Different parts of the public library 

service contribute differently to economic growth and development, and they do so at a 

differing rate. This result implies that it would be too hasty to assume that there is a 

simple relationship between economic growth and development.

A uni-directional relationship was assumed for this thesis. There is evidence that the 

relationship is bi-directional: that economic factors impact public library use (see James

[1985], Rooney-Browne [2009] and Skelly [2011] for examples). This further 

complicates the relationship.

7.4.2 Funding implications

There is evidence of a positive relationship between public library use and economic 

growth and development. In particular interactions with the librarian and use of the 

library as a place seems to have a mostly positive relationship. Librarians can use this 

evidence to motivate for a continuation or an improvement of spaces. The quantitative 

evidence shown here can be used to supplement the existing evidence in order to effect 

policy changes.

When evaluating the effectiveness of funding projects, librarians and others should bear

in mind that there could be a considerable time delay between the use of the public 

library and the economic impact, as it was shown in Chapter 6. This thesis only 

considered a five-year period; it is plausible that the impact of public library use could 

extend beyond that.
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7.4.3 Data collection

This study and its conclusions are limited by the availability of data. It is hoped that the

results will inspire other bodies to undertake a more thorough and robust collection of 

data from public libraries, in all countries.

Individual librarians could use the framework that this thesis offered to collect local 

statistics on public library use and the economic environment. These could be used to 

show the impact of the library in the micro-environment that a single library serves.

7.4.4 Planning library services

If a contribution to economic growth and development is a desirable end for public 

libraries, librarians could take the relationships revealed in this thesis into account 

when planning library services. For example, offering programmes on health care 

resources could supplement other services that the government is offering to improve 

the health of a particular state.

The results discussed in Section 7.3.1, that computers in public libraries are more often 

used by the poorer in the community, can be used to appropriate funds more effectively.

Librarians could focus the provision of public computer access on libraries that serve 

poorer communities, rather than distributing them equally to all libraries.

Table 87 shows that the strongest relationship exists between visits to the library and 

economic growth. This could be used to plan library services to make public libraries 

more attractive to visit, if a contribution to economic growth is a desirable goal for 

librarians. This result would need to be explored in more detail, however, before a 

targeted service is implemented.
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Another implication of this study is that it raised many questions that fell outside the 

scope of this thesis. This realisation gives rise to recommendations for further study, 

which are discussed in the next section.

7.5 Implications for theory

This thesis opened with a quote from the IFLA public library service guidelines: 

“[Libraries] have an important role in the development and maintenance of a 

democratic society by giving the individual access to a wide and varied range of 

knowledge, ideas and opinions” (Koontz and Gubbin 2010: 2). The Guidelines also 

state the purpose of the public library: “The primary purpose of the public library is to 

provide resources and services in a variety of media to meet the needs of individuals 

and groups for education, information and personal development including recreation 

and leisure” (Koontz and Gubbin 2010: 2). Education is the primary focus; the other 

areas of economic development are mentioned under the headings of ‘information’ or 

‘personal development’. This thesis showed that the link between public library use and

other areas of economic development could be as strong as the link between public 

library use and education. This implies that the current thinking that libraries have a 

role to play in education is incomplete: they have a role to play in the other areas too. 

The Guidelines specify resources and buildings as two specific services provided by the

library. The provision of library programmes is mentioned only in passing (Koontz and 

Gubbin 2010: 38). Given that library programmes were shown to have statistically 

significant links to economic growth and development, and the popularity of library 

programmes in the literature, the services of the library should include the offering of 

library programmes as a standard feature. Libraries have moved beyond the simple 

provision of books. This is evident in the Guidelines, but they fail to explicitly state 

what additional services libraries should be providing in the modern age. 

201



This thesis does not propose a new theory of the role of public libraries in society. 

Rather it adds to a general movement in this theory that the role of public libraries has 

changed.

7.6 Recommendations for further study

No thesis can explore every angle of a particular topic, and this thesis is no exception. 

From the results found in this study, there are several questions that could be taken as 

subsequent studies. This section discusses some of those recommendations.

7.6.1 The two-way relationship between public library use and 

economic growth and development

This thesis focused on a one-way relationship between public library use and economic 

growth and development. In reality, it is quite probable that a two-way relationship 

exists. Literature on public library use during times of economic recession bears 

testimony to the fact that economic conditions affect public library use (see Beck 2009, 

James 1985, Rooney-Brown 2009 for examples). The bi-directionality of the 

relationship is something a future paper could explore.

7.6.2 Better data

Although this thesis contributes to the understanding of the relationship between public 

library use and economic growth and development, there are recognisable limitations in

the data. Particularly at the international level, a more reliable data set might have 

yielded better and more statistically stable results. A further study could undertake a 

more robust collection of data.
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7.6.3 Different methods

The data used in this thesis was non-stationary. That is, there was an underlying trend in

the data which prevented a time-series analysis. With a better dataset, a time-series 

analysis might be viable. This analysis could tell how the relationship between public 

library use and economic growth and development has changed over time.

7.6.4 Social capital

Unlike the other indicators of economic development, social capital is not represented 

by a single indicator. In the seminal work on social capital, Bowling alone, Putnam 

(2000) explores a multitude of possible indicators of social capital. Due to the 

availability of data, this thesis only used one indicator for the international study and 

one indicator for the USA study. A more thorough study of the relationship between 

social capital and public library use that employs different indicators would be of 

interest.

7.6.5 Why does library circulation feature so little in the 

literature?

The surprising result of the literature review is that circulation is one of the library 

services that is least discussed. This study postulated that it might be because books for 

loan are a fundamental part of the library service, and so do not require defending in the

literature. A deeper exploration of why library circulation features so little in the 

literature on library use and economic growth and development is another topic of 

interest.
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7.6.6 Is there a difference in impact between different 

countries?

This study did not explore if the relationship between public library use and economic 

growth and development differs between countries. It would be interesting to explore 

whether cultural differences make an impact on the relationship. Would the relationship

be stronger for a country that has a reading culture, for example?

7.6.7 Why does public computer use contribute negatively?

One of the findings of this thesis is that usage of computer terminals in public libraries 

has a negative relationship with economic growth and development. While this thesis 

suggested one reason for this, a more thorough exploration of why this might be is 

beyond the scope of this thesis, and could be the topic of another study.

In a relationship that is as complex as the one between public library use and economic 

growth and development, there are many angles that could be explored.

7.6.8 Linking themes that were not empirically linked

Section 7.2.3 showed that uses of public libraries have not been empirically linked with

themes of economic growth and development, either in the literature or in the statistical

analysis that followed. These are:

• Library as a place and Education;

• Library as a place and Employment;

• Books and Employment.
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The possible empirical link between these points could be a topic of a research project.

7.7 Issues and limitations

No thesis is without limitations. This section discusses the limitations of this thesis. 

These are grouped under time, data, budget and scope limitations.

Given the time limits set by the institution where this thesis is registered, the collection 

of original data by one researcher, rather than a whole team, on a desirable scale was 

not feasible. If original data collection was a necessary requirement of this thesis, the 

study would have had to be restricted to a much smaller geographical area which would

have limited the findings and conclusions. Thus it was decided to forgo original data 

collecting in favour of keeping the study as geographically broad as possible. This 

approach did allow for some useful and original insights.

Given the time limitations discussed above, it was decided to use existing data. This 

brought data limitations into the thesis. If the data was collected as original data, a data 

set could have been created which would have aligned perfectly with the research 

question. As it was decided to use existing data, it was a challenge to find suitable 

datasets.

At an international level, a perfect dataset does not exist. The set that covers the 

greatest number of countries is that from UNESCO (UNESCO Institute for Statistics 

2012). This dataset has questionable reliability. Not only is it incomplete with many 

gaps in the data, covering few countries, but the data itself looks inaccurate. For 

example, the number of public library service points in the United Kingdom jumped 

from 4630 in 1999 to 21849 in 2000. This might be as a result of a change in definition 

of ‘service point’ in the United Kingdom but it makes the dataset questionable under 

statistical scrutiny. However, this dataset has been used by others (see Liu 2004 for 

example), which gave credence to its use in this thesis.
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This thesis restricted itself to only examining quantitative data. By design this excludes 

the rich nuances that qualitative data could have brought to the conclusions. For 

example, one topic of interest revealed by the literature review was how libraries are 

used as a place. Simply looking at the numbers of library users, or the number of 

persons entering a library, does not explain what the users make use of the library for, 

or why these persons could be entering the library. Another example, simply looking at 

how library programmes influence the education of the nation, does not reveal how 

attending a library programme helped an individual escape poverty and feed his/her 

family. The author has observed that the library science discipline is primarily 

qualitative; the richness that a qualitative study brings can be found already existing in 

the literature, as shown in Chapter 2. This thesis was intended to complement the 

qualitative studies already offered by others.

No external funding was provided for this thesis. If time were not a factor in original 

data collecting, the lack of a suitable budget would still have prevented data collecting 

from taking place. 

This thesis has restricted itself to answering the research questions posed. In answering 

these, several other interesting findings arose. The scope of the thesis excludes a 

thorough discussion of these. For example, this thesis has limited itself to examining 

the one-way relationship from libraries to the economy. In reality a two-way 

relationship exists where the economy influences libraries too, as suggested by James 

(1985) and Rooney-Browne (2009). However, this relationship, from economies to 

libraries, was not explored in great detail due to the scope limitations set by the 

research question. This limitation is not unique to this thesis, all studies need to restrict 

themselves to focus on a particular topic.

Due to the language abilities of the author, the language of research and articles 

included in this thesis was limited to English. This excludes possible research which 

might have contributed positively to the research that was written in another language.
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This thesis is written for a library and information science audience. As such, it has 

kept the economic explanations to the simplest form possible. This brings its own 

limitations. The economic discipline has a rich statistical basis, while the discipline of 

library and information science tends to lean towards other methods. Due to the 

intended audience, the richness of economics cannot be included to its fullest extent. 

This limitation was weighed against the benefit of adding to the small body of studies 

in library and information science which use economics to explore the public library’s 

contribution.

No research is without limitations; this thesis is no exception. Provided that the 

limitations are recognised and taken into account, they should not prevent the 

researcher from exploring a research question. The study lays the base and points the 

way for further explorations of this topic, and recommendations to overcome these 

limitations are included in Section 7.6.

7.8 Conclusion

The aim of this thesis was to address the research question: how do public libraries 

contribute to economic growth and development? It sought to answer the following 

sub-questions:

• What can be learnt from the literature on the relationship between public library

use and economic growth and development?

• What kind of relationship exists between different parts of public library use 

and economic growth and development?

The first question was answered through a systematic review of the literature. It was 

found that there is evidence for a positive relationship between public library use and 

economic growth and development. Certain topics, such as library programmes, were 

more prevalent in the literature.
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The second question was answered with regression and path analysis. This method was 

chosen due to the availability of data. It was found that in some cases there is a positive

relationship between economic growth and development and public library use, but not 

in all cases.

This thesis considered a number of services that public libraries offer and showed their 

relationship with five development factors together with economic growth. This is the 

originality of the study: no other has brought together these variables into a single 

framework.

The relationship, like so many others, is a complicated one. This study has contributed 

to the understanding of this relationship by employing an unusual method which 

complements the existing research. It also provides direction for future studies.
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Appendix B: Countries included in international regressions

Table 92 gives the details of which countries were included in the various regressions 

that were discussed in Chapter 4. The key to the column numbers is given below the 

table. The final column, labelled “Total”, gives the number of regressions that that 

specific country was included in. The final row shows the number of countries that 

were included in each regression.

Table 92: Countries included in international regressions

1 2 3 4 5 6 7 8 9 10 11 12 Total

Armenia • • • • • • • • • 9

Bahamas • • • • • 5

Bulgaria • • • • • • • • • • • • 12

Burkina Faso • • • • • • • • 8

China, Macao Special Administrative Region • • • • • • • 7

Costa Rica • • • • • • • 7

Croatia • • • • • • • • • • • • 12

Cuba • • • • • • 6

Cyprus • • • • • • • • • • • 11

Czech Republic • • • • • • • 7

Denmark • • • • • • • 7

Ecuador • • • • • • • 7

Estonia • • • • • • • • • • • • 12

Finland • • • • • • • • • • • 11

Hungary • • • • • • • • • • • • 12

Iceland • • • • • • • 7

Japan • • • • • • • • • • • • 12

Latvia • • • • • • • • • • • • 12

Lithuania • • • • • • • • 8

Mexico • • • • • • • • • • • • 12

Norway • • • • • • • • • • • • 12

Poland • • • • • • • • 8

Portugal • • • • • • • • 8

Republic of Moldova • • • • • • • • 8

Romania • • • • • • • • 8

Russian Federation • • • • • • • • 8

Rwanda • • • • 4

Saint Vincent and the Grenadines • • • 3

Saudi Arabia • • • • 4

Sierra Leone • • • 3

Slovakia • • • • • • • • 8

Slovenia • • • • • 5

Sweden • • • • • • • • • • • 11

Turkey • • • • 5

Uganda • • • 3
United Kingdom of Great Britain and Northern 
Ireland • • • • • • • • • 9

n= 22 28 36 19 22 11 36 31 11 36 19 22
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Column Key:

1. circ_int_99; unem_int_99 —> gdp_int_99

2. circ_int_99; educ_int_99 —> gdp_int_99

3. circ_int_99; health_int_99 —> gdp_int_99

4. circ_int_99; sc_int_99 —> gdp_int_99

5. circ_int_99; save_int_99 —> gdp_int_99

6. circ_int_99; development variables —> gdp_int_99

7. circ_int_99 —> gdp_int_99

8. circ_int_99 —> unem_int_99

9. circ_int_99 —> educ_int_99

10. circ_int_99 —> health_int_99

11. circ_int_99 —> sc_int_99

12. circ_int_99 —> save_int_99

271


	Declaration
	Abstract
	Dedication
	Acknowledgements
	Table of contents
	List of acronyms
	List of illustrations
	List of tables
	Chapter 1: Introduction
	1.1 Traditional methods of measuring value
	1.1.1 Cost-benefit analysis (CBA)
	1.1.2 Return-on-investment (ROI)
	1.1.3 Willingness-to-pay/Willingness-to-receive (WTP/WTR)
	1.1.4 Contingent valuation
	1.1.5 Stated and revealed preferences
	1.1.6 Consumer surplus
	1.1.7 Summary

	1.2 Definitions
	1.2.1 Gross domestic product (GDP)
	1.2.2 Economic growth
	1.2.3 Economic development
	1.2.4 Education
	1.2.5 Literacy
	1.2.6 Health
	1.2.7 Health literacy
	1.2.8 Employment
	1.2.9 Human capital
	1.2.10 Social capital
	1.2.11 Physical capital
	1.2.12 Savings/Investment
	1.2.13 Public libraries
	1.2.14 Summary

	1.3 Theoretical framework
	1.4 Economic links
	1.4.1 Employment
	1.4.1.1 Employment and education
	1.4.1.2 Employment and health
	1.4.1.3 Employment and social capital
	1.4.1.4 Employment and savings

	1.4.2 Education
	1.4.2.1 Education and health
	1.4.2.2 Education and social capital
	1.4.2.3 Education and physical capital

	1.4.3 Health
	1.4.3.1 Health and social capital
	1.4.3.2 Health and physical capital

	1.4.4 Social capital
	1.4.4.1 Social capital and physical capital

	1.4.5 Physical capital
	1.4.6 In summary

	1.5 Research questions
	1.6 Summary of chapters
	1.7 Conclusion

	Chapter 2: A systematic review of the literature
	2.1 The method of the systematic review
	2.1.1 The research question of the systematic review
	2.1.2 Eligibility criteria
	2.1.3 Search strategy
	2.1.4 Overview of the included articles

	2.2 Social capital
	2.2.1 Library as a place
	2.2.2 Interaction with the librarian
	2.2.3 Library programmes
	2.2.4 Internet services
	2.2.5 Books
	2.2.6 Summary

	2.3 Health
	2.3.1 Interaction with the library staff
	2.3.2 Internet
	2.3.3 Library programmes
	2.3.4 Books
	2.3.5 Summary

	2.4 Education
	2.4.1 Programmes
	2.4.2 Internet
	2.4.3 Summary

	2.5 Employment
	2.5.1 Internet and computer facilities
	2.5.2 Programmes
	2.5.3 Librarian interaction
	2.5.4 Summary

	2.6 Finances
	2.6.1 Internet
	2.6.2 Summary

	2.7 Summary of this chapter

	Chapter 3: Methods
	3.1 Geographical selections
	3.1.1 International dataset
	3.1.2 USA

	3.2 Library data
	3.2.1 International library data
	3.2.2 USA library data
	3.2.2.1 Use of library as a place
	3.2.2.2 Interaction with the librarian
	3.2.2.3 Library programmes
	3.2.2.4 Computer access
	3.2.2.5 Book stock


	3.3 Economic data
	3.3.1 International economic data
	3.3.1.1 Growth
	3.3.1.2 Employment
	3.3.1.3 Education
	3.3.1.4 Health
	3.3.1.5 Social capital
	3.3.1.6 Savings

	3.3.2 USA economic data
	3.3.2.1 Economic growth
	3.3.2.2 Employment
	3.3.2.3 Literacy and education
	3.3.2.4 Health
	3.3.2.5 Social capital
	3.3.2.6 Savings, investment and financial literacy


	3.4 Data transformations
	3.5 Methods
	3.5.1 Causality
	3.5.2 Model A
	3.5.3 Model B
	3.5.4 Model C
	3.5.5 Regression analysis
	3.5.6 Stepwise regressions
	3.5.7 Path analysis in the literature on libraries

	3.6 Work-plan summary
	3.7 Summary

	Chapter 4: International results
	4.1 Direct relationship between library book issues and GDP
	4.2 Indirect relationship between library book issues and GDP through unemployment
	4.3 Indirect relationship between library book issues and GDP through education
	4.4 Indirect relationship between library book issues and GDP through health
	4.5 Indirect relationship between library book issues and GDP through social capital
	4.6 Indirect relationship between library book issues and GDP through savings
	4.7 Indirect relationship between library book issues and GDP through all development variables
	4.8 Correlations between variables
	4.9 Summary

	Chapter 5: USA results
	5.1 Simple models
	5.1.1 Direct relationship between library variables and GDP
	5.1.2 Indirect relationship between library variables and GDP through development variables
	5.1.3 Correlations between variables
	5.1.4 Summary

	5.2 Indirect relationship through development variables
	5.2.1 Indirect relationship between library visits and GDP through development variables
	5.2.2 Indirect relationship between reference questions and GDP through development variables
	5.2.3 Indirect relationship between library circulation and GDP through development variables
	5.2.4 Indirect relationship between attendance at library programmes and GDP through development variables
	5.2.5 Indirect relationship between attendance at children’s programmes and GDP through development variables
	5.2.6 Indirect relationship between public computer usage and GDP through development variables
	5.2.7 Summary

	5.3 Indirect relationship between library variables and GDP through each development variable
	5.3.1 Indirect relationship between library variables and GDP through unemployment
	5.3.2 Indirect relationship between library variables and GDP through education
	5.3.3 Indirect relationship between library variables and GDP through health
	5.3.4 Indirect relationship between library variables and GDP through savings
	5.3.5 Indirect relationship between library variables and GDP through social capital
	5.3.6 Summary


	Chapter 6: USA lagged results
	6.1 Lagged direct relationships between variables and GDP
	6.1.1 Lagged direct relationship between library visits and GDP
	6.1.2 Lagged direct relationship between reference questions and GDP
	6.1.3 Lagged direct relationship between circulation and GDP
	6.1.4 Lagged direct relationship between attendance at library programmes and GDP
	6.1.5 Lagged direct relationship between attendance at children’s programmes and GDP
	6.1.6 Lagged direct relationship between public computer usage and GDP
	6.1.7 Lagged direct relationship between unemployment and GDP
	6.1.8 Lagged direct relationship between education and GDP
	6.1.9 Lagged direct relationship between health and GDP
	6.1.10 Lagged direct relationship between social capital and GDP
	6.1.11 Lagged direct relationship between savings and GDP
	6.1.12 Stepwise regression and path analysis
	6.1.13 Correlations between the independent variables

	6.2 Lagged indirect relationships between library variables and health
	6.2.1 Lagged indirect relationship between library visits and health
	6.2.2 Lagged indirect relationship between reference questions and health
	6.2.3 Lagged indirect relationship between circulation and health
	6.2.4 Lagged indirect relationship between attendance at library programmes and health
	6.2.5 Lagged indirect relationship between attendance at children’s programmes and health
	6.2.6 Lagged indirect relationship between using public computers and health
	6.2.7 Lagged indirect relationship between library variables and health
	6.2.8 Correlations between vis_us_06, circ_us_04, prog_us_08, child_us_08 and pc_us_08

	6.3 Lagged indirect relationships between library variables and savings
	6.3.1 Lagged indirect relationship between library visits and savings
	6.3.2 Lagged indirect relationship between reference questions and savings
	6.3.3 Lagged indirect relationship between circulation and savings
	6.3.4 Lagged indirect relationship between attendance at library programmes and savings
	6.3.5 Lagged indirect relationship between attendance at children’s programmes and savings
	6.3.6 Lagged indirect relationship between using public computers and savings
	6.3.7 Lagged indirect relationship between library variables and savings
	6.3.8 Correlations between vis_us_07, circ_us_08, prog_us_08, child_us_08, pc_us_06

	6.4 Total effects

	Chapter 7: Discussion, recommendations and conclusion
	7.1 Summary of the chapters
	7.2 Discussion
	7.2.1 International results
	7.2.2 USA results
	7.2.3 Linking results to the literature

	7.3 Interrogating some results
	7.3.1 Why is the relationship between GDP and computer usage generally negative?
	7.3.2 Why does the reference questions variable have a positive relationship with the unemployment variable?
	7.3.3 Why does the reference questions variable have a negative relationship with the education variable?
	7.3.4 Why do child mortality rates have a positive relationship with GDP?

	7.4 Implications for policy and practice
	7.4.1 A complex relationship
	7.4.2 Funding implications
	7.4.3 Data collection
	7.4.4 Planning library services

	7.5 Implications for theory
	7.6 Recommendations for further study
	7.6.1 The two-way relationship between public library use and economic growth and development
	7.6.2 Better data
	7.6.3 Different methods
	7.6.4 Social capital
	7.6.5 Why does library circulation feature so little in the literature?
	7.6.6 Is there a difference in impact between different countries?
	7.6.7 Why does public computer use contribute negatively?
	7.6.8 Linking themes that were not empirically linked

	7.7 Issues and limitations
	7.8 Conclusion

	Works cited
	Appendix A: Excluded articles
	Appendix B: Countries included in international regressions

