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PROMOTING ACADEMIC INTEGRITY HELPS
NATIONAL ECONOMY

Tomáš Foltýnek, Martin Surovec

Abstract:
The Academic Integrity Maturity Model (AIMM) was developed to measure the level of

academic integrity maturity for particular country. Using the values of AIMM for EU countries,
this paper examines the relationships with macroeconomic indicators. The correlation between
AIMM and GDP is shown – the more mature the academic integrity in particular country, the
richer country. Moreover, the relationship between AIMM and unemployment is examined,
as well as between AIMM and added value of tertiary education (in terms of wage difference
between secondary and tertiary educated people). Finally, the positive correlation between
AIMM and Corruption Perception Index is shown. The paper discusses possible causes of
these relationships, compares them with other studies and concludes that increasing academic
integrity maturity leads to increase of GDP.
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Introduction
There have been several studies examining the relationships between macroeconomic
measures and corruption. Mauro (1996) states that decreasing corruption by two points
(on a 0 to 10 CPI scale) will improve GDP per capita by almost 0.5 percentage points.
Leite&Weidmann (1999) do not think the relationship is linear, but found 0.7 to 1.2
percentage point decrease of GDP per capita when corruption increases by 1 point (on
0–6 scale). Tenzi and Davoodi (2000) examined data from 97 countries and found the
relationship between corruption and GDP with the correlation coefficient − . and
talk about indirect effects of growth of about 0.4 percentage points per 1 corruption
point (on 0–10 CPI scale). Abed and Davodi (2000) focused on Eastern European
countries with transition economies. They found corruption as the most important
symptom of underlying policy distortions and evaluated the impact of corruption to
GDP per capita to be 1–1.3 percentage points by 1 corruption point (on 0–10 CPI scale).
Examples of other studies proving negative impact of corruption to investment, public
education spending, public health spending, income inequality, income growth of
the poor, child mortality rate or road quality, can be found in Hodess (2001). These
empirically proved relationships between the real GDP growth and corruption rate,
are good reason to explore the possibility that also other integrity measures (such as
AIMM, see below) may be in correlation with macroeconomic aggregates.

As far as we know, no specific study has been conducted directly on the relationship
between academic integrity and economic indicators. However, there have been some
studies examining the impact of the environment on (dis)honesty. Researchers (Guiso
et al. 2004, Zack&Knack 2001) agree that the importance of trust and honesty of individ-
uals in mutual cooperation of economical subjects is well known. These characteristics



Tomáš Foltýnek, Martin Surovec PAPERS—SECTION IV

help cooperation, allow trade and support economical growth. The study of Innes and
Mitra (2013, p. 733) shows that honesty is contagious: ’Exposed to evidence that a large
proportion of subjects is dishonest, individuals are themselves dishonest with greater
frequency; conversely, exposed to evidence of predominant honesty, individuals tend to
be honest more frequently’.

Harding et al. (2004, p. 311) conducted a survey among students of second and fifth
year of study of two technically focused private universities, who attended school and
worked full time. ’Students identify common themes in describing both temptations to
cheat or to violate workplace policies and factors which caused them to hesitate in acting
unethically’ and expressed the ’relationship between self-reported rates of cheating in
high school and decisions to cheat in college and to violate workplace policies’.

Similar conclusions arise from Lawson’s study (2004, p. 198). The survey examined
views of more than 200 US students and showed ’strong relationship (....) between
students’ propensity to cheat in an academic setting and their attitude toward unethical
behaviour in the business world’. This observation was confirmed also by Grimes (2004)
in his survey conducted on an international sample of nearly 2500 students. According
to the study, students both in US and in the transition economies see violation of
rules in the business world as more severe compared to violation of rules in academia.
Given pair of similar situations, one from academia, one from work, students who
evaluate given situation in academia as dishonest, tend towards the same evaluation of
corresponding situation at work, and vice versa.

Previously mentioned findings, combined altogether, underline the importance of
academic integrity for economic growth. More integrity in education causes more
integrity in business and therefore positively influences the economic growth.

This paper aims to answer the question, whether promoting academic integrity in
higher education helps national economy. We will describe the Academic Integrity
Maturity Model as a measurement tool for particular countries and find correlations
between this indicator and commonly used macroeconomic aggregates.

Materials and Methods
Let us describe the indicators of particular EU countries to compare: The Academic
Integrity Maturity Model, macroeconomic indicators (GDP per PPS, unemployment
rate, wage difference) and Corruption Perception Index.

The Academic Integrity Maturity Model

The Academic Integrity Maturity Model (AIMM) was designed as a part of the project
Impact of Policies for Plagiarism in Higher Education across Europe as a universal mea-
sure for quantifying and comparing the maturity of processes and systems regarding
academic integrity for particular country (Glendinning, 2013). The development of
AIMM was inspired by Carnegie Mellon’s Capability Maturity Mode (Paulk et al, 1993).

AIMM consists of nine criteria:

• Transparency in academic integrity and quality assurance;
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Figure 1. AIMM scores for selected EU countries

• Fair, effective and consistent policies for handling plagiarism and academic dishon-
esty;

• Standard range of standard sanctions for plagiarism and academic dishonesty;
• Use of digital tools and language repositories;
• Preventative strategies and measures;
• Communication about policies and procedures;
• Knowledge and understanding about academic integrity;
• Training provision for students and teachers;
• Research and innovation in academic integrity.

Values for particular criteria were counted from appropriate answers in surveys,
focus groups and structured interviews using weighted average, as well as by an expert
assessment. The result for each criterion was a value from 0 (lowest maturity) to 4
(highest maturity). Overall level of integrity of each country was counted as arithmetic
average of all nine criteria. Details about methodology, questions used for particular
criteria and other aspects of AIMM can be found in IPPHEAE final project report
(Glendinning, 2013). The most important fact is that the base for the data was a survey
conducted in all EU countries with more than 5000 responses from students, teachers
and senior managers in higher education institutions. Counted values of maturity can
be seen in Table 1 and are visualized in Figure 1. Authors are aware of the fact that
AIMM has not been rigorously tested yet. However, AIMM scores are based on multiple
questionnaire items and expert assessments, so triangulation between sources of data
helps to minimise the impact of possible inaccuracies.
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Table 1
AIMM scores for EU countries (range 0–4, higher score means better performance)
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Austria . . . . . . . . . .
Bulgaria . . . . . . . . . .
Cyprus . . . . . . . . . .
Czech Rep. . . . . . . . . . .
Estonia . . . . . . . . . .
Finland . . . . . . . . . .
France . . . . . . . . . .
Germany . . . . . . . . . .
Greece . . . . . . . . . .
Hungary . . . . . . . . . .
Ireland . . . . . . . . . .
Lithuania . . . . . . . . . .
Latvia . . . . . . . . . .
Malta . . . . . . . . . .
Poland . . . . . . . . . .
Portugal . . . . . . . . . .
Romania . . . . . . . . . .
Slovakia . . . . . . . . . .
Slovenia . . . . . . . . . .
Spain . . . . . . . . . .
Sweden . . . . . . . . . .
UK . . . . . . . . . .

To ensure reliability of the data, we looked also to the number of responses the
AIMM score was based on. There were 5 countries with less than 20 responses causing
anomalies: Luxembourg, Belgium, Italy, Denmark, and Netherlands. Therefore we
excluded these countries from the statistics.
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Macroeconomic Indicators

We chose three main macroeconomic indicators to examine their relationship with
AIMM:

• GDP
• Unemployment rate
• The difference in wages between secondary and tertiary educated people

GDP: For comparison of academic integrity and GDP we chose GDP expressed in
purchasing power standard (PPS) per capita, which is a dimensionless scalar value
suitable for all EU member states comparison. The average value for EU is 100.
Countries with higher value have GDP greater than average, countries with lower value
have GDP lower than average. As the research was made in late 2013, the values of GDP
are for year 2012 and were taken from Eurostat (Eurostat, 2013a).
Unemployment: The data about unemployment were also taken from Eurostat. “An

unemployed person is defined byEurostat, according to the guidelines of the International
Labour Organization, as someone aged 15 to 74 without work during the reference week
who is available to start work within the next two weeks and who has actively sought
employment at some time during the last four weeks. The unemployment rate is the
number of people unemployed as a percentage of the labour force.” (Eurostat 2013b).
Wage difference: As AIMM describes the maturity of integrity in higher education,

one would suppose that countries with higher AIMM score have tertiary education
giving higher added value and therefore higher education institution alumni will be
much better paid than secondary education alumni. The more mature system, the
bigger difference. For each EU country, we took the median of wages of secondary
educated people, median of wages of tertiary educated people, counted the ratio and
correlation of this ration with AIMM (see Table 2). The data was taken from Eurostat
(Eurostat, 2014).

We used Pearson’s correlation coefficient for the indicator dependency evaluation.
The most of the survey was conducted in 2012 and 2013. This fact has two conse-

quences: (1) Croatia as a new EU member state is not included. The IPPHEAE research
was done only in 27 EU member states. (2) We count with GDP and unemployment
rate values regarding to the year 2012. However, the relative GDP values, we count with,
change slowly and do not bring severe inaccuracies. CPI values are for 2013, because
Transparency International publishes the data during particular year.

Transparency International Corruption Perceptions Index

The Corruption Perceptions Index (CPI) unfortunately is not based on the real number
of corruption occurrences, because is not possible to get this data. CPI merges data
from more sources examining corruption in public sector. The data comes from reliable
sources gained using reliable methods. The CPI values are standardized to scale 0–100
(Transparency International, 2013b).

There have been several disputes about the reliability of CPI values and about what it
exactly measures. Donchev and Ujhelyi (2014) argue that CPI is biased downward from
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Table 2
Wage differences, unemployment rate, CPI and AIMM
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Austria . . %
Bulgaria . . %
Cyprus . . %
Czech rep. . . %
Estonia . . %
Finland . . %
France . . %
Germany . . %
Greece . . %
Hungary . . %
Ireland . . %
Lithuania . . %
Latvia . . %
Malta . . %
Poland . . %
Portugal . . %
Romania . . %
Slovakia . . %
Slovenia . . %
Spain . . %
Sweden . . %
UK . . %
Correlation with AIMM . . − . – – − . .

the real corruption experience. Corruption perception measure more absolute number
of corruption cases than relative (to the population of particular country) one, which
penalizes large countries. However, it is a publicly well-known indicator therefore we
decided to use it for comparison with AIMM.
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Figure 2. AIMM to GDP

Results
AIMM to GDP

The correlation coefficient between GDP and AIMM is 0.57 (see Table 2), which means
moderate correlation. This result supports statements mentioned in the literature
review. The trust and honesty of individuals is crucial for economic subject cooperation
and supports economical growth. The correlation is visualized in Figure 2.

Next, we examined correlation between GDP and particular AIMM components (see
Table 3). The highest correlation is with Software (0.55) and Research (0.53). This is
understandable, because research is a very important part of each economy. Thanks to
research, each economic subject (and eventually whole economic) can achieve better
results without increasing costs of production. Transferred to academia, research in
academic integrity ensures more efficient solving of AI issues and therefore more
resources can be devoted to pedagogical activities, which improves quality. Software
tools come usually from research and therefore these criteria are related.

On the other hand, the categories with lowest correlation coefficient were Sanctions
(0.03) and Policies (0.16), which means no correlation.

AIMM to unemployment

The values of unemployment rates can be seen in Table 2. The correlation between
AIMM scores and unemployment rate is − . , which means weak negative correlation
(see Figure 3). As the unemployment is generally considered as unwanted, negative
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Table 3
Correlation of particular AIMM components with examined indicators
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Correlation with
GDP . . . . . . . . . .

Correlation with
unemployment rate − . − . − . − . − . − . . . − . − .

Correlation with
wage difference − . − . − . − . − . − . − . − . − . − .

Correlation with
CPI . . − . . . . . . . .

correlation is consistent with expectations. The higher is the academic integrity
maturity, the lower unemployment. However, unemployment is related to GDP, so
this relationship is likely to be secondary.

Looking at particular AIMM components, the highest (meant in absolute value)
correlation is with Prevention (− . ) and Software (− . ). The lowest correlation
is with Knowledge (0.01) and Training (− . ).

AIMM to wage difference

We calculated also a correlation between AIMM scores and percentage differences
between wages of secondary and tertiary educated employees. As shown in Table 2
and in Figure 4, there is moderate negative correlation (− . ). Therefore, countries
with higher AIMM scores surprisingly have lower added value of tertiary education.
We will discuss this surprising finding later. Looking at particular AIMM components,
the highest correlation is with Software (− . ) and Research (− . ). The lowest
correlation is with Sanctions (0.01) and Policies (0.13).

AIMM to CPI

The score of AIMM is calculated mainly based on questionnaires, i.e. subjective
perception of respondents. Most of the countries do not maintain statistics about real
numbers of plagiarism and academic integrity breaches, so hard data are not available.
Similarly, CPI (Corruption Perception Index by Transparency International) is counted
for a particular country on the basis of respondents’ perception of situation. Thanks to
similar method, the results can be comparable.
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Figure 3. AIMM to unemployment

The values of CPI are shown in Table 2. The data was gained from (Transparency
International, 2013a). There is a moderate correlation of overall AIMM scores and CPI
(0.44), see Figure 5. Looking at particular AIMM criteria, the highest correlation is
with Prevention (0.47) and Software (0.46). No correlation was found between CPI and
Sanctions (− . ) and Policies (0.12)

Discussion
The negative correlation between AIMM and unemployment can be explained as
follows: If there is high long-term unemployment rate in particular country, people
tend to be less satisfied with their lives, crime increases and people give up an honest
way of life and tend to dishonesty including academic integrity breaches.

Let us try to explain the negative correlation between AIMM and wage difference.
What is better for the society? Lower, or higher difference? In case of high difference
people will be more motivated for their studies and the number of tertiary education
alumni will increase. This corresponds to actual trend of teaching more and more
people at HEIs with the same resources. There is no doubt about the contribution of
educated people for society; however, there are not so many positions for such educated
people. Therefore tertiary education alumni work in positions where secondary
education would suffice. This significantly decreases the difference in wages.

As shown in Table 2, the wage difference is in negative correlation with GDP (− . ).
Economically more developed countries have lower wage difference. This fact could



Tomáš Foltýnek, Martin Surovec PAPERS—SECTION IV

Figure 4. AIMM to wage difference

be explained by better education system producing more educated people without
appropriate job vacancies for higher education alumni.

The most probable explanation, why countries with high difference achieve low
academic integrity maturity, is the fact, that number of tertiary education alumni in
these countries is low and insufficient supply of tertiary educated labour force increases
its price.

The correlation between AIMM and CPI supports the conclusions of Innes and Mitra
(2013) that honesty is contagious. Also, Harding’s (Harding et al, 2004) findings are
confirmed by existence of this correlation. Students bear their honesty to their later
employment. This finding also supports Grimes’ (2004) study.

Research also showed the relationship between the level of plagiarism prevention
of particular countries and corruption level. Countries with low corruption level are
aware that it is necessary to lead their citizens to honesty during their studies. It is
the cheapest and simplest way. Moreover, richer countries can afford to invest more
in research and development and are more likely to be able to fund initiatives for
improving academic integrity.

Conclusion
The research in this paper was based on the values of AIMM. We showed that AIMM
scores are in correlation with CPI proving that honesty is contagious and that academic
integrity is related to business ethics. We also showed that academic integrity is in
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Figure 5. AIMM to CPI

positive correlation with GDP and with negative correlation to unemployment and
wage difference between secondary and tertiary educated people.

We found the relation between AIMM and GDP as the most important one. We
are aware that correlation does not mean causality. The causality in overall country
indicators is often both-directional. The richer country is, the more money goes to
education system. Therefore higher education institutions can afford software tools,
integrity officers and other bodies promoting and enforcing academic integrity at
particular institutions. On the other hand, building the integrity structures, raising
awareness about integrity issues and rising students’ integrity level makes business
more ethically mature causing more trust, promoting trade and increasing GDP.
Promoting academic integrity directly or indirectly tends to impact positively on
national economies.
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