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Abstract : Political corruption in the land sector is pervasive, but difficult to
document and effectively prosecute. This article provides new evidence on political
land corruption in Malta, the European Union’s smallest member state and one of
the world’s most densely populated countries. It shows how the country’s highly
restrictive zoning laws, along with a de jure independent regulator, have created
opportunities for extensive and endemic corruption in the granting of land
development permits in zones that are outside development. It provides an example
of governments creating institutions as rent-collection instruments – not to correct
market failures, but to create opportunities for corruption. The unique underlying
data set was collected through an automated web-scraping program as the
regulator first turned down then ignored freedom of information requests for
the data.
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Introduction

Despite characterising land sector corruption around the world as perva-
sive, Transparency International (TI) writes that “[p]olitical [land] cor-
ruption can be extremely hard to document and effectively prosecute”
(2011, 4). Political corruption in the land sector aims for public control of a
country’s land resources for private gain. Opportunities for this kind
of corruption emerge from the privatisation or leasing of state-owned land,
zoning limits and construction permits, the expropriation of private
land for government-related projects, and the negotiation of large-scale
land acquisitions by investors. The difference between political land
corruption and other forms of land corruption, like administrative land

Journal of Public Policy (2018), 38:4, 419–453. © Cambridge University Press, 2017
doi:10.1017/S0143814X17000174

419

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

01
43

81
4X

17
00

01
74

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0143814X17000174
https://doi.org/10.1017/S0143814X17000174


corruption, which operates at low administrative levels, is that while indi-
viduals at all levels can be involved in land corruption, its roots lie with
elites in the public and private sector (TI 2011).
Broader weaknesses in governance that affect the transparency,

accountability and independence of institutions enable political corruption
in the land sector. Illegal actions by elected politicians or private persons
can go unpunished because elites have “captured” key national institutions
(TI 2011). It is also possible that institutions governing the land sector are
established deliberately to create opportunities for corruption, as in the
“toll booth” theory of corruption (Djankov et al. 2002). Finding which
channel matters more, and gauging the true extent of political corruption in
the land sector, has evaded researchers due to the unavailability of data.
In this article, we provide new evidence on political land corruption. Our

context is Malta, the European Union’s smallest member state, one of the
world’smost densely populated countries, and home to de jure highly restrictive
zoning laws. Maltese zoning laws classify most of the country as an “outside
development zone” (ODZ) in which a limited range of development –mainly,
but not always agricultural – is permitted. ODZ policy provides two testable
implications for the study of political land corruption.
First, ODZ policy makes a valuable investment out of ODZ land. As this

policy lowers the initial price of ODZ land, it raises its potential return. The
return is realised if the de jure independent regulator, the Malta Environ-
ment and Planning Authority (MEPA), grants a permit for its development.
This brings us to the first testable hypothesis (Hypothesis 1):

H1: The speculative demand for ODZ permits increases in times of
appreciating non-ODZ land values.

Actors, observing appreciating non-ODZ land values, turn to ODZ land
for the best potential return. While actors run the risk of MEPA not
granting a development permit, the policy has depressed the land’s initial
price considerably, changing the risk-reward proposition. Consistent with
Hypothesis 1, we show that the number of ODZ permit applications filed is
positively correlated with the expected return to housing – for which ODZ
development permission is de jure highly unlikely.
This brings us to the second testable hypothesis (Hypothesis 2):

H2: The leniency of the ODZ permit process also increases in times of
appreciating non-ODZ land values.

Recognising the value of ODZ permits to the private sector, particularly
during episodes of land price appreciation, political actors see an oppor-
tunity for corruption. Maltese general elections are usually won on close
margins by either of the two main political parties, each having their client
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groups as in many other Mediterranean societies (Christopoulos 1998;
Mitchell 2002). Election campaigns are intense and fiercely fought. The
absence of political party financing laws allows for undeclared donations to
political parties, which contributes to the public perception that large-scale
land development permits are granted or promised in exchange for party
financing [European Commission (EC) 2014, 8]. We provide evidence that
is consistent with this hypothesis. First, the acceptance ratio of ODZ per-
mits rises dramatically during elections, as do the instances of MEPA’s
Board granting permits against the recommendations of its own case offi-
cers (the “reversal ratio”). Second, the reversal ratio is significantly corre-
lated with expected returns to housing. Altogether, these findings imply that
MEPA is not as independent from the government as it needs to be, within a
culture of clientelism and political patronage, to objectively make land use
policy.
Underlying our analysis is a unique data set on every ODZ application

ever filed. The data set itself is an important contribution to the debate
on development planning in Malta, which is heated but evidence-scarce.1

Most commentators are limited to occasional parliamentary questions or
audit reports.2 Our first freedom of information request for the data was
rejected, and the second ignored.3 Instead we “scraped” the data off
MEPA’s website – that is, we wrote specific software to extract MEPA
website information – allowing us to conduct the first empirical analysis of
this policy since its implementation in 1993.4 The data set is large in scale
and scope, and provides ample opportunity for further work. We see this
article as contributing to the literature on the data-intensive analysis of the
public sector and public policy (Gorodnichenko and Peter 2007; Caruana-
Galizia and Caruana-Galizia 2016) as well as the literature on “forensic

1 The debate has recently intensified with government plans to allow the construction of a
private university campus on over 100,000m2 of ODZ land. See, for example:The Sunday Times
of Malta, “Editorial: SellingMalta against all ODZ”, Sunday, 17May 2015; and Bonnici T., The
Malta Independent, Sunday, “Mepa ‘judge and jury’ on development of ODZ inMarsascala-area
as large as 12 football grounds”, 17 May 2015.

2 See, for example, Malta National Audit Office (2013, 17): “… answers to Parliamentary
Questions and a number of media reports highlight that a significant number of ENs have
remained outstanding for a number of years”.

3 First freedom of information request submitted on 13 April 2015, formally acknowledged
on the same day, and rejected on 20 April 2015 on the grounds that the data are unavailable in the
requested format. Second freedom of information request submitted on 21 April 2015. A MEPA
employee informally acknowledged receiving the request by email but no formal acknowl-
edgement has been received as of 17 June 2015. A follow-up email was sent on 17May 2015, but
this was ignored. Full details available upon request.

4 Malta’s first official zones were defined in The Building Permits (Temporary Provisions) Act
of 1988. This was repealed by the more comprehensive Development Planning Act of 1992. The
first ODZ application we have on record is for September 1993.
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economics”, in which researchers aim to understand “behavior that agents
would prefer to conceal” (Zitzewitz 2012, 731).
The findings we tease out of this data set can link two important facts for

Malta – a high number of ODZ permit applications and a high approval
ratio, both of which are correlated with the electoral cycle – and have wider
implications for the institutional design of environment and planning
authorities.
As with most environment and planning authorities, MEPA has mono-

poly over the supply of a resource that cannot be easily substituted5 –

developable land – and which cannot be provided by the black market, as it
is highly visible. If such a planning authority is independent from govern-
ment, this situation can raise the “shadow” price (application fee plus
bribe) of development permits, creating incentives for bribe taking within
the authority. If it is not independent from government, the authority can
act as an instrument for the government to extract rents from the private
sector. In most cases, this takes the form of bribes going directly to the
central government via the authority. In the case we examine here, which is
relatively neglected in the literature, the transaction appears to be one of
permits for political support. These two situations are akin to Aidt’s (2003,
633) distinction between “corruption with a benevolent principal”, where
a benevolent government delegates decision-making power to a non-
benevolent agent, and “corruption with a nonbenevolent principal”, where
government officials intentionally introduce inefficient policies to extract
rents. Our empirical evidence, running from 1993 to March 2016, fits a
modified version of Aidt’s (2003) second type of corruption, which we
elaborate on in the conclusion, and fits with the long-running political
science literature on the importance of political institutions in determining
corruption (Alt and Lassen 2003; Lederman et al. 2005). We conclude this
article with the policy implications of this institutional set up in a culture of
clientelism. These policy implications have grown more pressing.
Shortly after concluding this research, the Maltese government in April

2016 brought into effect a law that split MEPA into two de jure autono-
mous and independent authorities. The Planning Authority is responsible
for development planning, whereas the Environment and Resources
Authority is responsible for environmental protection. Both were planned
to be independent from government, and each other, checking one
another’s activities. However, the government appoints the Environment
and Resources Authority’s chairperson and director. Furthermore, the
Authority is only able to claim two out of seven of the Planning Authority’s

5 Land area can be substituted for denser developments, say, high rise buildings rather than
sprawling suburbs. The height of buildings is also regulated by MEPA.
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executive council. The Council, made up of government appointees, is the
body that decides on land use policy, whereas development permits are
decided by the planning board. Through relegating environmental protec-
tion, and through the increased power and presence of government
appointees, the April 2016 reforms have broadened the scope for political
corruption in the land sector, just as new major real estate deals were being
negotiated.6

Background

At 315km2, Malta is the European Union’s smallest member state, and has
the sixth highest population density in the world, at 1,323 persons/km2

(World Bank 2015). Most Maltese land – some 79.3% – is officially
classified as ODZ [Malta Ministry for Sustainability, Development, the
Environment and Climate Change (MSDECC) 2013, 346].
The ODZ boundaries, the roots of which lay in a 1990 official policy

document, were designed to “channel urban development activity into
existing and planned development areas … resulting in higher density
development than at present” [Malta Ministry for Development of Infra-
structure (MDI) 1990, 13].7 The idea was to “to preserve and enhance the
environmental quality of the countryside” (Malta MDI 1990, 41). As such,
the policy document only allows for a limited range of development within
the ODZ: “farmhouses and other genuine agricultural buildings, reservoirs,
picnic area toilets and car parks, and control buildings and walls/fences at
archaeological and ecological sites” (Malta MDI 1990, 41). Important
changes were made to the ODZ boundaries since their establishment. In
2005, the total ODZ area was reduced by around 92,500 millionm2 and
reduced by another 2.3 millionm2 in 2006 (Television Malta 2015). There
have been no changes to the ODZ boundaries since 2006, but the original
policy was modified in MEPA reports issued in 1995 (allowances for
tourism-related development and minor extensions of rural buildings), in
2000 (restricts private swimming pools) and in 2008 (conversion or
updating of existing agricultural properties) (MEPA 1995, 2000, 2008a).
The latest update to ODZ policy was in 2014. It made allowances for
upscale agricultural and agrotourism developments, like boutique wineries,
and a wider variety of rural-building conversions (MEPA 2014).

6 See the coverage inMalta’s media: Debono J., Sliema – proposed Townsquare tower rises to
34 levels, MaltaToday, 22 August 2014; Staff Writer, Government to rent public land to
American University ofMalta on the cheap,TheMalta Independent on Sunday, 30 August 2015.

7 The 1992 Development Planning Act formalised these plans, and the first formal ODZ
application we have on record is for September 1993.
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Throughout the years, the spirit behind ODZ policy has always been to
prevent the destruction of Malta’s biodiversity by urban sprawl, but inter-
pretations of its letter and the extent to which it was enforced have varied
over time. Reports issued by MEPA in 2005 and 2008 argued that the
conservation of the ODZ area is under threat through both illegal and
irregular activities (MEPA 2008b [2005]). Consequently, in 2010 MEPA
adopted a zero-tolerance approach to irregularities within the ODZ. It
established the Enforcement Directorate to pursue this approach. The
Directorate is charged with ensuring that the “organisation’s decision-
making process is being faithfully translated into practice, as well as the
ability to take remedial action against defaulters in an effective and
exemplary manner” (MEPA 2009). The ODZ Unit within MEPA’s Enfor-
cement Directorate expends most of its resources on assessing the integrity
of planning applications, as well as verifying and acting on complaints
related to developments in the ODZ (Malta National Audit Office 2013,
17). While irregularities persist in spite of this improved capacity for
enforcement, it is more the official issuance of ODZ permits that is a cause
for concern. Land development and ODZ boundaries are highly visible,
which limits irregular activity, and makes an official stamp necessary.
The 2014 EU Anti-Corruption Report noted how in Malta the “granting

of planning permits, particularly to developers for large-scale projects has
given rise to contention and controversy” (EC 2014, 8). The 2013 Euro-
barometer survey showed that 53% of Maltese respondents think corrup-
tion is widespread among officials issuing building permits (MEPA
officials), which is the highest percentage recorded for Malta’s public
institutions (quoted in EC 2014, 8).
The absence of political party financing laws allows donations to political

parties to go undeclared, encouraging the perception that large-scale per-
mits are not granted objectively (EC 2014, 8). Findings by MEPA’s own
auditor in relation to certain high-profile MEPA decisions on ODZ permits
support the public’s perception.8

It is important to note that rather “than outright bribery of MEPA offi-
cials, corruption allegations tend to consist of other irregularities in the
decision-making process” (EC 2014, 8). In fact, there is only one known
case where a MEPA official allegedly solicited a bribe – in exchange for

8 Awell-known case was the issuance of a permit for a large Lidl supermarket in anODZ area
of Safi in the run-up to the 2008 general election. The applicant was one of the country’s largest
developers, Charles Polidano. MEPA’s auditor, Joe Falzon, drafted a scathing report on the
process, leading MEPA’s Development Control Commission Board to resign en masse. A more
recent case is the 2015 issuance of a permit for the construction of a private university campus on
ODZ land in Marsascala.

424 CARUANA -GAL IZ I A AND CARUANA -GAL IZ I A

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

01
43

81
4X

17
00

01
74

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0143814X17000174


issuing a compliance certificate (EC 2014, 8). This single case of alleged
bribery does not imply MEPA is free from corruption, that official reports
and public perception are wrong, but implies that corruption there takes a
form similar to Aidt’s (2003) “corruption with a nonbenevolent principal”.
In this type of corruption, governments create de facto nonindependent
authorities like MEPA as rent-collection instruments. This is consistent
with a media investigation, confirmed by MEPA’s former auditor, which
revealed MEPA’s Development Control Commission processed an un-
usually large number of cases in the last week before the 2008 general
election (three times larger than the same period the year before), and that
in 49 of the 430 cases the Commission granted a permit against the case
officers’ recommendations (EC 2014, 8).
Evidence abounds that this activity has continued past the 2013 general

election, which saw a change of the party in government. An incumbent
party can issue permits before an election, whereas a competing party can
promise to issue permits after an election. Although the post-2013 gov-
ernment claims to have maintained the integrity of the ODZ, our data show
a surge in the ratio of approved to granted ODZ permits after the election,
when it normally drops if the incumbent party wins.9 It is to these quanti-
tative patterns of ODZ activity that we now turn.

Data

MEPA maintains a public website that allows people to view development
applications for a given local council by selecting its name from a list. Each
application is listed in a table on a results page along with a unique alpha-
numerical “case number” that functions as an identifier, a category name
which specifies whether the development is outside or inside development
zones, and a link to viewmore data on the application. This function allowed
us to see prima facie evidence that many ODZ applications were being
granted. With our academic interest piqued by this phenomenon we set out
to collect the data that would allow us to investigate an initial hypothesis.
Our first freedom of information request was submitted on 13 April

2015, and was formally acknowledged on the same day. It was rejected a
week later (on 20 April) on the grounds that the data were unavailable in
the requested format. A second freedom of information request was sub-
mitted a day after the rejection of the first, on 21 April. A MEPA employee

9 The post-2013 government updated the ODZ policy in 2014, making allowances for
agrotourism developments, and a wider variety of options for converting existing rural buildings.
It also provided an amnesty for illegal and irregular developments, butMEPA claims this does not
apply to ODZ buildings.
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informally acknowledged receiving the request by email but no formal
acknowledgement was received. A follow-up email was sent on 17 May
2015, but this was ignored.
The pages listing applications on the MEPA website are delivered as

Hypertext Markup Language (HTML) documents. This format differs
from others like PDF orMicrosoftWord documents in that it is a structured
data format, with a separation of content and style. This means that the
data points contained within the document are – in theory, though not
always in practice – encapsulated by logical, easily identifiable tags that
make it straightforward for the important data to be extracted and loaded
into a database by a computer program. Even though it is possible for a
person to manually copy each of the applications into a spreadsheet or
database, this process would take many years and would have to be repe-
ated when new applications are published, as the listings are not sorted in
any logical way. Instead, we opted to perform Web scraping, which is
the process of rapidly and automatically extracting information from
Web pages.
Our scraper consists of a JavaScript application that is capable of being

run on any low-end desktop computer, with two possible commands:
download and ETL.10 The first command mimics a human who is viewing
each of the circa 151,000 applications on the MEPA site in rapid succes-
sion, while saving the HTML content of every application’s details page to
the computer’s own disk, resulting in around 4.1 gigabytes of data being
stored at the time of writing. The second command stands for extract,
transform and load – a database engineering paradigm that represents the
three steps involved in turning source data into a target database. When this
command is run, the application iterates over each of the downloaded
HTML files, parses the document using an open-source software library
called jsdom, extracts each of the data points into a structure in memory,
transforms the data into a standard format – by removing extraneous
spaces and normalising dates, for example – and loads it into a MySQL
database. From there, the data are channelled into a statistics package,
where it can be worked with.
Table 1 gives an overview of the data with which we have worked.

Column 1 sums the number of ODZ applications filed by year. Considering
these are applications for developments in the ODZ, the sum of all appli-
cations is large: 17,729 or an annual mean of 739 per year. For the first four
years of the policy’s operation, the number of applications was low, ranging
from two to seven. Starting in 1997, the number jumps into the hundreds,

10 The source of this application is public and is published at https://github.com/mattcg/data-
mepa-applications
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reaching 1,056 a year later. Applications climb steadily to a peak of 1,447
in 2003 – an election year, and the year before Malta joined the European
Union. Applications decline steadily, reaching a second peak of 1,407 in
2007, a year before the next general election, in 2008. After this, the
number of applications declines back into the hundreds, reaching 472 in
2015, our last full year.
The number of granted permits (column 2) follows the same trend as the

number of applications. It rises to a first peak just before the 2003 election year,

Table 1. Summary statistics of outside development zone (ODZ)
applications

(1) (2) (3) (4)

Year Applications (Sum) Grants (Sum) Refusals (Sum) Ratio (Mean)

1993 2 – – –

1994 5 – – –

1995 4 2 – 1
1996 7 1 – 1
1997 345 25 13 0.83
1998 1,056 341 325 0.51
1999 965 378 372 0.51
2000 1,146 477 504 0.48
2001 1,086 425 441 0.48
2002 1,215 673 660 0.50
2003 1,447 637 490 0.56
2004 1,294 581 491 0.54
2005 1,329 654 482 0.59
2006 1,363 610 308 0.66
2007 1,407 721 341 0.69
2008 1,001 494 393 0.58
2009 877 412 251 0.64
2010 915 617 465 0.60
2011 367 457 327 0.58
2012 463 389 151 0.74
2013 433 323 78 0.81
2014 510 326 41 0.89
2015 472 526 132 0.80
To 31 March 2016 20 125 45 0.74
Annual mean 739 383 263 0.67
Annual SD 491 230 198 0.16
Total sum 17,729 9,194 6,310 –

Note: Applications is the total number of ODZ applications filed in the year. Grants is
the total number of granted ODZ permits in the year. Refusals is the total number of
refused permits in the year. Ratio is the ratio of grants to grants + refusals. Not all
applications are decided in the same year that they are filed.
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and levels off until the 2008 election year, and then remains level until the end of
the period. Interestingly, the number of refused permits (column 3) also follows
the same trend, but diverges from the number of granted permits most strongly
in pre-election years. That is, the ratio of granted to granted plus refused
permits – the “grant ratio” (column 4) – is highest during election periods. The
mean ratio, at 0.60, implies that 60% of all ODZ permit applications are
granted permits. In other words, most applications for the development of land
in the ODZ are successful. It is worth pointing some other features of the data.
First, the sum of granted and refused permits does not match total

applications as not all applications were decided in the year in which they
were filed, and because other decisions are available to MEPA. An appli-
cation can, for example, be “dismissed” if it does not even comply with the
agency’s application requirements. In practice, however, permits for most
applications are either granted (53% of sample) or refused (35.9% of
sample).11 Applicants are also able to appeal against the MEPA’s initial
decision. Of the 1,930 appeals in our sample, 53.5% were “Dismissed
(Original decision stands)” and 19.4% were “Upheld (Original decision
overturned)”. The residual appeals were either withdrawn (12.2%),12 the
applicant abstained (5.2%) or were simply invalid.
Second, applications vary in the type and intensity of development they

call for. For example, an application for construction of an entirely new
house and an application for the renovation of an existing structure both
receive a count of one in our data set. The data set provides qualitative
descriptions of the proposed development, meaning that it is technically
possible to sift through these descriptions and manually code them
according to how substantial the development is. While this is beyond
possibility at the moment, but something we hope to work on in the future,
the data set provides us with an alternative. Applications are classified by
“types”, which can be seen in Table 2.
Table 2 shows that the lion’s share of applications was filed for “Full

development permission” (78.7%). These would be applications ranging

11 All decisions (sample proportions): Decision Suspended EPC A 0.1%; Decision Suspended
EPC B 0.0%; Deferred Application – Further Info 0.0%; Dismissed – Illegalites [sic.] on site
0.1%;Dismissed –NonCompliance to Requirements 0.4%;Dismissed (Original decision stands)
0.0%; Dismissed as per Article 86(10) 0.2%; Dismissed on request by applicant 0.0%; Grant
Permission 53%; Modified as per Article 77 0.0%; No permission required 0.0%; PAPB Permit
Suspended 0.0%; Processing Reactivated 0.2%; Refuse Permission 35.9%; Request for reconsi-
deration withdrawn 0.0%; Revoked as per Article 77 0.0%; Revoked by Planning Authority
0.0%; Suspended awaiting policy formulation/review 0.1%; Upheld (Original decision over-
turned) 0.0%; Withdrawn by the Planning Directorate 0.0%; Withdrawn: Nondetermination
appeal 0.0%.

12 Number includes “Withdrawn” and “Appeal Withdrawn by applicant”.
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from those “To demolish the existing office block and to erect a new office
block annexed to the existing factory” (case: PA/05327/97) or smaller
projects like those “To erect a greenhouse” (PA/02970/05). The second
largest share goes to “Outline development permission” (9%) applications.
This category is for projects that are the same as the first type, but acts as
pre-application consultation where prospective developers, before buying
the land or preparing a more detailed application, can find out whether the
application is permissible in principle. The remaining types of applications
are self-explanatory. They cover applications for putting up billboards and
the like (“Advertisements”, 1.6%), changes to existing permits (“Amended
development permission”, 3.9%), renewals of permits (“Renewal of
development permission”, 2.3%) and for erecting antennae and satellite
dishes (“Telecommunications antennae”, 1.9%). In short, while the appli-
cation types provided are somewhat coarse, they at least show that most
applications are intensive work rather than simple alterations.

Hypothesis 1: the demand for ODZ permits is correlated with the
expected return to housing

The consensus explanation for the number of ODZ applications, and for
the calls to make ODZ policy more lenient, is based on land scarcity. For
example, in 2015 the president of the Malta Developers Association, then
also a fund-raiser for the party in government, argued in favour of the

Table 2. Outside development zone application types

Application Type Count % of Total

Advertisement 262 1.6
Amended development permission 631 3.9
Approval of details reserved by condition 10 0.1
Full development permission 12,809 78.7
Householder development permission 69 0.4
Internal alterations 5 0.0
Outline development permission 1,458 9.0
Pre-1993 application 2 0.0
Quarrying (minerals extraction) 65 0.4
Renewal of development permission 377 2.3
Scheduled property (LB)/conservation area consent 263 1.6
Telecommunications antennae 316 1.9
Total (where type given) 16,267 100

Note: Applications where “application type” is given do not sum to total applications,
as “application type” is not always given.
LB = listed building.
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private “American University” campus being built on ODZ land: “I
understand that the government had to resort to ODZ land as there are no
such large expanses of land in established development zones. ODZ land is
also cheaper” (Times of Malta 2015). The first part of his argument – that
there are no suitable spaces in the non-ODZ – is the land scarcity expla-
nation. The second part of his quote – that “ODZ land is also cheaper” –

provides an alternative explanation for the demand for ODZ permits. In
this section, we quantitatively test both explanations – land scarcity or the
potential return to ODZ land.
ODZ land is cheaper than non-ODZ land because its development

potential is limited. A low initial price means ODZ land’s potential return –

conditional on a permit – is high. Developers speculatively acquire land
regardless of its land use constraints, and then push for permission to
develop that land.13 In practice, much of “the demand for new agricultural
constructions and high-impact reclamation works [in ODZ land is] only
intended for subsequent requests for conversion to non-agricultural uses”
(Malta MSDECC 2013, 68).
Our measure of land scarcity is population density. Data are from the

United Nations Population Information Network (2015) and are in the
form of an annual time series that runs from 1993 to 2016. As we are
working with a monthly time series in this exercise, we used linear inter-
polation to estimate monthly values between our annual data points. We
expect a positive correlation between population density and ODZ
applications.
To measure the potential return of ODZ land, we draw on the real estate

literature and express expectations of the return on a house price index in
terms of a myopic, adaptive and rational investor (Mourouzi-Sivitanidou
2011, 48). Myopic, where P is price and P̂t + 1=Pt, assumes that current
demand/price levels (whichever is relevant from the developer’s or inves-
tor’s view) will continue into the future in the same way. Adaptive, where
P̂t +1=Pt + d, is when developers and investors base their expectations on an
adjustment, d, to current prices that is based on past mistakes. Rational,
P̂t +1=Pt +1; is when developers and investors assemble all relevant infor-
mation and correctly predict how prices respond to exogenous shocks once
they occur. While we test all three forms of expectations, the myopic form is
our baseline as it is the most commonly used in the literature (Mourouzi-
Sivitanidou 2011). We expect a positive correlation between house price
expectations and ODZ applications.

13 For a discussion on this by a Maltese law firm, see: Chetcuti Cauchi, 7 August 2012,
Outside Development Zone (ODZ) is a zero tolerance stance too tough?, http://www.ccmalta.
com/publications/outside_development_zone_planning (accessed 19 June 2015).
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The national house price index is from Falzon and Lanzon (2013, 117).
It is an annual time series that runs from 1980 to 2010, and is based on
average asking prices for all houses. The Central Bank of Malta (2016a)
provides a quarterly house price index, also based on average asking prices,
for the 2000 to March 2016 period. To develop a monthly time series for
1993 to 2016, we first rebased the Falzon and Lanzon (2013) index to
match the Central Bank of Malta (2016a) 2000-fourth-quarter base, where
we treated the Falzon and Lanzon (2013) index values as fourth-quarter/
end-of-year values. We then linear-interpolated all missing monthly values
between the gaps of the Falzon and Lanzon (2013) index, and of the Central
Bank ofMalta (2016a) index, and used the growth rate of the latter index to
extend the Falzon and Lanzon (2013) index into 2016. As a check on this
exercise, we also run panel regressions on an annual regional house price
index that is free of interpolations and extrapolations.
To strip out the influence of the business cycle of the permit application

process, we also control for the monthly unemployment rate. Monthly data
for 1993–2002 are from the Central Bank of Malta (2014). For the 2003–
2016 period, we had to use another data set, Central Bank of Malta
(2016b). This latter data set contains only quarterly data for 2003–2012.
Here we linear-interpolated monthly values. The same data set provides
monthly data for the 2013 to February 2016 period. To complete the series
up to March 2016, we used monthly data from Eurostat (2016). We expect
the correlation between the unemployment rate and ODZ applications to
be negative, since high unemployment implies a depressed economic
environment.
In this national monthly time series exercise, we estimate variations of the

following specification:

Applicationst = α + β1 Applicationst�1 + β2HPt�1 + β3PDt�1

+ β4 Ratiot�1 + β5 Ut�1 + β6 T + εt ð1Þ
where the dependent variable is the count of ODZ permit applications
made in month t and the first independent variable is its one-month lag to
control for time-dependent trends in application counts. HP is the house
price index,14 here expressed in our baseline myopic expectation (t − 1); PD
the population density;15 U the unemployment rate;16 Ratio the ratio of
granted to refused-plus-granted ODZ applications, to control for the
leniency of ODZ application procedures; T a monthly time trend; and α and

14 The mean house price index value is 140.2, with a SD 50.5, and a range of 52.7–205.1.
15 The mean population density is 1,251 persons/km2, with a SD 51.3 persons/km2, and a

range of 1,137.8 persons/km2 to 1,326.7 persons/km2.
16 The mean unemployment rate is 4.9%, with a SD 0.9%, and a range of 3.4–7.8%.
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ɛ are a constant and error term with standard properties. We estimate (1)
and its variants using Poisson regressions, which are designed for count
data. Before implementing model (1), we tested for seasonality in applica-
tion behaviour. We found no evidence of seasonality in the ODZ applica-
tions series.17

Again, our expectation is that both variables of interest – HP and PD –

have a significant positive effect on Applications, but that HP’s effect is
consistently as or more important. Our expectation on U is that it has a
negative and significant effect on ODZ applications. The coefficient on
Ratio can equally be positive – reflecting a belief in the continuation of
leniency – as well as negative – reflecting a belief in the correction of pre-
vious leniency. That is, it falls after high periods (elections) and rises from
low periods (election run-ups).
Table 3 displays the results of specification (1). Column 1 contains the

results on the effects of myopic expectations of house prices on ODZ
applications. Column 1 uses a one-month lag of house prices, which enters
with a positive and highly significant coefficient. The coefficient implies that
a one percentage-point increase in the house price index leads to an
exp(0.00645) times increase in the count of applications one month later.
For example, using the mean count of applications of 65.4, the effect
implies an exp(0.00645)= 1.01 times 65.4 increase in the number of
applications, 66.1. Is this a large effect? As these are monthly observations,
an average 1 percentage-point increase in house prices every month for
a year would, all else equal, push up the mean monthly count by 8%
(= exp[0.00645]^12 −1), to 71.18 The coefficient on population density is
insignificant. This is surprising, as population density should create struc-
tural demand for land. One reason for this result is that after controlling for
house prices the channel through which land scarcity is expressed is the
housing market, and thus population density loses a meaningful inter-
pretation. The coefficient on Ratio is negative and significant. Rather than
capture the perceived leniency of the application process, this coefficient
expresses the cyclical nature of the application variable – that it falls after
high periods (elections) and rises from low periods (election run-ups). The
coefficient on the unemployment rate is positive and highly significant. An
interpretation of this result is that high unemployment is associated with

17 The test was a Poisson regression of Applications on monthly dummies and a time trend.
We subtracted the predicted values from this regression from theApplications series, producing a
seasonally adjusted series. The correlation between the original and seasonally adjusted series is
0.99, the regression coefficient of the seasonally adjusted on the original series is 0.97, significant
at 1%, and the R2 is 0.97.

18 The mean monthly change in house prices is 0.4 percentage points, with a 1.1 SD, and a
range from −3.2 to 2.9.
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initially cheap house prices, and thus greater incentives to apply for devel-
opment permits – another house-price-expectations channel. Indeed, the
correlation between house prices and the unemployment rate is −0.14,
significant at 5%.
Column 2 contains the results for the adaptive expectations of house

prices specification. We measure adaptive expectations using the Sharpe
ratio (Sharpe 1966). In this case, the ratio takes the form of the year-on-year
return of the house price index less the yield on a 10-year Maltese govern-
ment bond (the risk-free rate), divided by the standard deviation on the
year-on-year house price index return for all preceding periods. The Euro-
pean Central Bank (2016) provides monthly 10-year bond yields from 2001
to 2016. The Central Bank ofMalta (2015) provides monthly 10-year bond
yields starting from 1999; therefore this estimation necessarily excludes
earlier years. The Sharpe ratio has a significant and positive effect on the
count of applications. Every unit increase in the ratio implies a multi-
plicative effect of exp(0.046)= 1.05 on the application count, which takes
the mean of 65.4 up to 68.5. Population density is again insignificant, as is
Ratio, whereas unemployment is now negative and significant.
Finally, column 3 contains the results for the rational expectations of the

return on the house price index. It is positive and significant, implying a
exp(0.178)= 1.01 multiplicative effect on the application count. This is the

Table 3. Outside development zone (ODZ) applications and house prices –
Poisson estimates

(1) (2) (3)

DV: ODZ Applications Myopic Adaptive Rational

Applications t−1 0.00659 (0.00104)*** 0.00558 (0.000938)*** 0.00666 (0.00105)***
House price index t−1 0.00645 (0.00103)***
Population density t−1 −0.00655 (0.00898)
Ratio t−1 −0.651 (0.176)***
Unemployment rate t−1 0.103 (0.0309)***
Sharpe ratio 0.0460 (0.0128)***
Population density −0.000769 (0.0117) −0.00287 (0.00925)
Ratio 0.271(0.191) −0.399 (0.179)**
Unemployment rate −0.0619 (0.0247)** 0.0988 (0.0317)***
House price index 0.00639 (0.00103)***
Constant 11.18 (10.60) 5.440 (13.80) 6.776 (10.92)
Pseudo-R2 0.48 0.48 0.47
Observations 226 207 227
Time trend Y Y Y

Note: Robust standard errors in parentheses.

DV= dependent variable.

***p< 0.01, **p< 0.05.
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same sized effect as that in column 1, the myopic expectation model. The
remainder of the coefficients also follow the same pattern of direction and
significance as column 1.
In summary of Table 3, the coefficient on the expected return to housing

is the only consistently positive and significant result, apart from the lagged
Applications term. This result on house price expectations holds whether
the variable is expressed in myopic, adaptive or rational terms. Its
significance level is always 1%, and the size of its effect is meaningful. In
Appendix 1, we show that this result is robust to splitting the application
data by application type, to panel model estimation using district-level data,
to quarterly rather than monthly aggregation, and to various lag structures
and smoothing procedures.19 Altogether, the evidence in Table 3 and
Appendix 1 shows that the demand for ODZ permits is in large part
speculative, and incentivised by rising non-ODZ house prices. The results
are consistent with the first half of the narrative that ODZ zoning forces a
low initial price on ODZ land, setting up the potential of a high expected
return if a permit is granted. Next we have to explain why so many ODZ
permits are granted.

Hypothesis 2: the leniency of the ODZ permit process also increases in
times of appreciating non-ODZ land values.

We expect more applications to be granted permission during times of
appreciating non-ODZ land values because that is when political actors see
an opportunity for corruption – the demand for permits rises due to land
price appreciation, and the supply of permits responds to this increased
level of demand. What is the “price” of an ODZ permit, that is, what does
would a supplier get in return for a permit?
One potential answer is votes. The absolute numbers of granted permits,

seen in Table 1, rise from the low to higher hundreds around elections.
Conservatively assuming that each application equals one vote (in reality it
is more likely that a number of people would be behind or dependent on
each application – family members and employees, for example), it is easy
to see how this might matter. The difference in the absolute number of votes
between the twomain parties was 7,633 in 1996; 12,817 in 1998; 12,080 in
2003; 1,580 in 2008; and an exceptional 35,107 in 2013 [University of
Malta (UOM) 2015]. In respective order, the peak annual number of
granted permits – 739 in 2007 – is equivalent to 10, 6, 6, 47 and 2%of these
vote differences.

19 See Tables A1–A4 in Appendix for the full set of results and a discussion of those results.
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A more likely answer is political party financing. Malta does not have
political party financing laws that require donors or parties to declare
donations. As the 2014 E Anti-Corruption report noted, this feeds the
public’s perception that large-scale permits (for supermarkets and hotels,
for example) are not granted on objective grounds (EC 2014, 8). One well-
known case occurred before the 2008 election, when permits for two large
supermarkets in ODZ areas were issued to one of Malta’s largest
developers.20 Another important case emerged after the 2013 election,
when the newly elected government granted state-owned ODZ land to
a foreign investor on which to build a large private university campus.
A government source claimed that the project would not be profitable if it
were not built on ODZ land.21 Even more recently, in 2015 the Maltese
media reported that one of the country’s largest developers, who is also the
president of the Malta Developers Association, is a volunteer for the party
in government and that “he has helped out in fund-raising activities” for the
party (Dalli 2014).
In either case – party financing or votes – we should expect the ratio of

approved to total applications [Ratio, as in model (1)] to be related to the
electoral cycle, in the same way that fiscal expenditure has been shown to
increase in the run up to elections to in effect buy political support (Rogoff
1990). In Figure 1, we plot the ratio as a monthly time series. Election dates
are marked with vertical grey lines in the plot area. As in Table 1, the ratio is
initially at 1 as not many applications were filed during the start of the period
and the ones that were filed were successful. The number of applications
picks up by the early general election of 1998, which saw a change of the
party in government, and also saw a rise in the ratio in the immediate post-
election months. The next general election was in 2003, when the ratio
spiked at around 0.75, its highest post-1996 level. The ratio then varies
between 0.6 and 0.8 until the months running up to the 2008 general elec-
tion, when it spikes at around 0.9. The party in government won this elec-
tion. The ratio drops immediately after the election, fluctuating again
between 0.6 and 0.8 until the 2013 general election, when it spikes above 0.9,
its highest post-1996 level up to that date. This last election saw a change of
the party in government and, for the first time in the series, the ratio actually
resumed its pre-election rising trend, reaching 1 in the first months of 2015.
The pattern outlined in Figure 1 is consistent with incumbents approving
ODZ permits in the months running up to general elections (an immediate

20 See: The Malta Independent, “New Mepa DCC Board appointed in wake of mass resig-
nation”, Friday, 29 February 2008.

21 See: Muscat C., “University plan only viable with use of ODZ land”, The Times of Malta,
Friday, 8 May 2015.
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exchange) whereas competing parties approve ODZ permits in the months
immediately succeeding elections (a promise of exchange). Applicants choose
the latter option when the chances of the competing party winning an elec-
tion are higher than those of the incumbent party winning. This is borne out
by the election results. The fast rising ratio after 2013 followed the largest
vote swing since 1947, and polls showed a poorly performing incumbent
party for months leading up to the election22 – despite a rising grant ratio.
The implication running through this explanation is that MEPA is not

independent from government. MEPA’s Board, which has the final say on
ODZ applications, is appointed by the government but is meant to function
independently. That the board’s approval decisions match the electoral
cycle suggests government interference.
Figure 2 provides evidence consistent with this explanation. The black

line represents instances where MEPA case officers recommended refusal of
a permit, but the MEPA Board granted it, expressed as a ratio to the total
number of decisions made in that month. The grey line represents the
reverse: case officers recommending granting a permit, but the Board
refusing it. Case officers are the MEPA officials who visit sites and assess
ODZ applications. On the basis of their research into each ODZ

Figure 1 Ratio, 1993–2016.
Note: Ratio is the ratio of granted to total number of decided outside development
zone applications. This series is monthly. Grey vertical bars mark general elections.
Series ends in March 2016.

22 See: Debono J., “MaltaToday polls were spot-on: election confirms 12-point gap”,
MaltaToday, 10 March 2013.

436 CARUANA -GAL IZ I A AND CARUANA -GAL IZ I A

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

01
43

81
4X

17
00

01
74

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0143814X17000174


application, they can recommend that the Board refuses or grants permis-
sion, or defers it until more information is acquired. The Board may or may
not accept case officers’ recommendations, but we should a priori expect
these decisions to be randomly distributed over time. What Figure 2 shows,
however, is a similar electoral cycle to that in Figure 1: the ratio rises before
general elections, peaks during election months and tends to decline after,
again excepting the post-2013 election period. The two highest ratios are in
the month of the 2003 general election, when the ratio hit 40%, and in the
2008 general elections, when it rose above 35%. It is remarkable that
during these periods, the Board can conflict with case officers on 35–40%of
all decisions, compared to a mean across the series of 15%. The 2008
election period, for example, saw the MEPA Board issue permits to one of
Malta’s largest developers for the construction of two large supermarkets in
ODZ areas. MEPA’s auditor found “gross irregularity” in the unanimous
approval of the project, which was reached despite the Planning Directorate
recommending refusing the application.23 All but one of the Board

Figure 2 Malta Environment and Planning Authority (MEPA) case officer
recommendations versus MEPA Board decisions, 1993–2016.
Note: The black line is a daily series of instances where MEPA’s case officers
recommended refusing an outside development zone (ODZ) permit, but MEPA’s
Board granted it. The grey line is a daily series of instances where MEPA’s case
officers recommended granting a permit, but MEPA’s Board refused it. Both series
are expressed as percentages of total ODZ application decisions. Series end in
March 2016.

23 See: The Malta Independent, “New Mepa DCC Board appointed in wake of mass resig-
nation”, Friday, 29 February 2008.
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members resigned following the auditor’s report. The auditor also found
that the Board processed an unusually large number of cases in the week
before the 2008 election (EC 2014). In contrast, Figure 2’s grey line,
representing instances where case officers recommended granting a permit,
but the Board refused it, shows no relationship with the electoral cycle.
These instances are also much rarer. This contrast between the two series
supports the argument that rather than outright bribery of MEPA officials,
the issue with MEPA is political corruption – political interference in
MEPA’s decision-making process (EC 2014). MEPA, this evidence
suggests, is a de facto nonindependent authority that functions as a
rent-collection instrument (Aidt 2003).
Figures 1 and 2 support the hypothesised exchange of ODZ permits for

votes or party financing. Figure 2 is the strongest piece of evidence we have
in this regard. It shows both that approvals rise and fall with the electoral
cycle as well as the de facto nonindependence of MEPA from the govern-
ment. In what follows, we test Hypothesis 2 using the ratio from Figure 2,
the “reversal ratio”, and the same specification as model (1).24 We expect
this ratio to be significantly correlated with land value appreciation –

periods during which the value of an ODZ permits also appreciates,
incentivising a supply response.
Table 4 contains the results of the effect of house prices on the reversal

ratio. It follows the same specifications as Table 3, going from myopic,
to adaptive, and rational house price expectations. We estimated the
specification using OLS, as the dependent variable is no longer count
data. Expectations of house prices have a large, positive and significant
effect on the reversal ratio. In the myopic and rational formulations,
every percentage-point increase in the house price index is associated
with a 0.05–0.06 increase in the reversal ratio; whereas in the adaptive
formulation every unit increase in the Sharpe ratio is associated with a
2.1-unit increase in the ratio. Unemployment’s effect is insignificant
across all formulations, implying that the Board’s decisions are unaffected
by the broader economic environment, while the effect of population
density is negative in the myopic and rational formulations while
insignificant in the adaptive formulation, implying that if land scarcity
does have an effect its through making the Board less lenient or more
cautious in its process.

24 The test was an OLS regression of the reversal ratio on monthly dummies and a time trend.
We subtracted the predicted values from this regression from the reversal ratio series, producing a
seasonally adjusted series. The correlation between the original and seasonally adjusted series is
0.73, the regression coefficient of the seasonally adjusted on the original series is 0.91, significant
at 1%, and the R2 is 0.91.
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However, the support for this population density effect is weak. Besides
being insignificant in the adaptive specification here, the effect of popula-
tion density is rendered insignificant when we estimate the rational
specification in auto-regressive form and converting all variables into
quarterly moving averages, as in Table A7 in Appendix 2. Based on these
results, it is more likely that the population density variable is capturing
a linear time trend in Table 4 (the variable itself was estimated using a
linear trend).
The results in Table 4, as in Table 3, show that the coefficients on the

expected return to housing, whether expressed in myopic, rational or
adaptive terms, are the only consistently positive and significant result. Its
significance level is always 1%, and the size of its effect is meaningful.
In Appendix 2, we again show that this result is robust to splitting the
application data by application type, to panel model estimation using
district-level data, to quarterly rather than monthly aggregation, and to
various lag structures.25

These results are consistent with the second half of the narrative that
MEPA is de facto not independent from the government and acts as its rent-
collection instrument. Along with the appearance of an ODZ permit elec-
toral cycle, seen in Figures 1 and 2, this evidence suggests that ODZ permits

Table 4. Reversal ratio and house prices – ordinary least squares estimates

(1) (2) (3)

DV: Reversal Ratio Myopic Adaptive Rational

Reversal ratio t−1 0.342 (0.0813)*** 0.126 (0.0821) 0.331 (0.0810)***
House price index t−1 0.0526 (0.0197)***
Population density t−1 −0.395 (0.134)***
Unemployment rate t−1 −0.0526 (0.636)
Sharpe ratio 2.113 (0.295)***
Population density 0.0446 (0.141) −0.397 (0.133)***
Unemployment rate −0.271 (0.541) 0.283 (0.637)
House price index 0.0622 (0.0187)***
Constant 465.5 (157.0)*** −44.79 (166.4) 465.4 (155.9)***
Observations 218 207 218
R2 0.280 0.352 0.285
Time trend Y Y Y

Note: Robust standard errors in parentheses.
DV=dependent variable.
***p<0.01.

25 See Tables A5–A8 in Appendix 2 for the full results and a discussion of those results.
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are used to buy political support. Although we necessarily approached this
question indirectly, and therefore the result is subject to measurement error,
it fits with the concerns in the 2014 EU Anti-Corruption Report that
development permits are not granted objectively in line with professional
practice, but rather for political aims (EC 2014). It also fits with the concern
voiced in the press that theMEPA planning application process is politically
guided.26

Conclusion

Evidence on political corruption in the land sector is scarce. In this article,
we provided three pieces of evidence that support the hypothesis that
MEPA acted as a government rent-collection instrument. The ratio of
granted to total permit applications for the development of land “ODZ”
rose dramatically during election periods. The same is true for the number
of instances where MEPA’s Board granted permits despite its case officers
recommending refusal.
Demand for ODZ permits likely came through land speculation. We

showed evidence that the higher the expected return to housing, which
should be difficult to impossible to develop on ODZ land, the larger the
number of applications for ODZ permits. Although we are unable to
observe precisely what the rents are, the patterns in the data and qualitative
evidence suggest that permits were granted in exchange for political party
support.
The situation presented here is similar to what Aidt (2003) categorises as

“corruption with a nonbenevolent principal”, and there is evidence of it
many other countries (Gardiner and Lyman 1978; Evers et al. 2005;
Dodson et al. 2006; Cai et al. 2013). This describes situations where
governments create de jure independent authorities that de facto act as a
means for the government, or for senior public officials, to collect rents. In
other words, policies are adopted and implemented not to eliminate market
failures but to create corruption opportunities.
This suggests that regulators like MEPA need more political indepen-

dence, but the case is always not so clear. In fact, in most established
democracies land use applications and processes are decided by a ministry
or department that is within the political chain of delegation, thereby under
political and electoral control (Oxley et al. 2009). More electoral control, in
these cases, allows the electorate to punish corrupt practices within land use
policy.

26 See: The Malta Independent, “New Mepa DCC Board appointed in wake of mass resig-
nation”, Friday, 29 February 2008.
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Why, then, has Malta departed from the institutional choices made in
established democracies? MEPA was established as an independent
authority to prevent it from acting as a government rent-collection instru-
ment. It is Malta’s culture of clientelism and political patronage (Mitchell
2002), with each one of the two major political parties having their own
client groups, that was used to justify MEPA’s independence and that
simultaneously made the authority susceptible to governments using it
for rent collection. MEPA’s partial independence – partial, given its
government-appointed board – its monopoly over land use policy and
Malta’s cultural context made it well placed to collect rents for govern-
ments. This modifies Aidt’s (2003) view that institutions like MEPA are
established deliberately as rent-collection instruments. No matter how well
intentioned the establishment of an independent authority is, if it is not fully
independent within a culture of clientelism and political patronage, like
Malta’s, then it will fail to objectively make policy and follow professional
practice. The policy implication suggested by this article, however, remains
the same: MEPA needs more political independence. Bringing it under full
government control as in established democracies would dismantle all
remaining checks on land use policy.
If, as in Malta, a country’s broader institutional environment makes

more political independence for planning authorities unlikely, an alter-
native is to address what makes rent-collection possible. The exchange of
permits for political party support can be made less of a threat by making
donations to political parties and politicians public. If this too were unlikely
to be implemented, making data on permit applications easily available to
anyone would better enable the press and researchers to scrutinise the
permit process. This article marks one step in that direction forMalta, but it
was not easily made: our first freedom of information request for the ODZ
data was denied, the second ignored. The press has played an important
role in exposing corruption in the land sector, but gets by with occasional
reports or special investigations. The problem is endemic and requires a
more systematic approach, as demonstrated in this article.
It is unfortunate that the April 2016 division of MEPA into an Environ-

ment and Resources Authority and a Planning Authority seesMalta moving
in the opposite direction of more independence. The senior officials in these
organisations are government appointees, and the Environment and
Resources Authority has little real influence over decisions made by the
Planning Authority, which decides on ODZ permits. One of its first major
decisions was to grant a permit for a 38-storey tower, despite concerns
about traffic flow and noise pollution raised by the case officer, and con-
cerns raised by the Environment and Resources Authority about the visual
and geological impact of the project, warning of “potential collapse of
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excavation” (Debono 2016). The Gasan Group, a conglomerate that pre-
viously came under fire for its intimate links to senior government officials,
leads the project.27
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Appendix 1: ODZ permit applications and expected return to housing

Although the results in Table 3 are consistent with the speculative demand
hypothesis, potential problems remain. The first is that not all ODZ permit
applications are alike: some may be for smaller projects and others for
large-scale developments. The second is that the demand for ODZ permits
is not speculative, but is driven by fundamental causes. As population
density is ambiguously correlated with the application count in Table 3, it is
possible that fundamental demand is already priced into the house price
index. A third concern is that the lag structure of model (1) is incorrectly
specified: that Applications may be determined by variation in t − 1, t −2
and t −3. It may also be that that monthly aggregation prioritises noise over
signal. A final concern is that using interpolations and extrapolations to
assemble our data set produces misleading results.
To address the first concern, we split the sample by application types

as in Table 2 and ran the baseline myopic house price expectation
specification as in column 1 of Table 3. The results of this exercise are
in Table A1. Column 1 contains the baseline estimation for the sake of
comparison. Except for applications filed under the type “Scheduled
property/Conservation area consent”, which concerns properties of
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historic significance, “Internal alterations”, “Quarrying/mining” and
“Telecommunications”, expectations of house prices have significant
effect on all types of application counts. The direction of the effect is not
always positive. The coefficient for “Quarrying (Minerals extraction)” is
negative and significant. Quarries are land-intensive and are developed
during times of low land prices. There were only 65 applications under this
type. Similarly, the coefficient on “Telecommunications” (316 applica-
tions) is negative and significant, as antennae and other similar public
infrastructure are ideally built when land prices are low. There were
only five applications filed under “Internal alterations”. Two other coeffi-
cients are negative – “Approval of details reserved by condition” and
“Pre-1993 Applications” – but too few applications, 10 and 2, respectively,
were filed under these types to draw any inferences. The “Full permission”
coefficient is close to the aggregate coefficient as this type makes up most
of the sample. We estimate a similar sized coefficient for “Amended
development permission” (631 applications), “Householder development
permission” (69 applications), a larger one for “Outline development
permission” (1,458 applications) and smaller for “Renewal of development
permission” (377 applications). The coefficient for the “Advertisements”
(262 applications) subsample is larger, reflecting a large response of com-
mercial activity to rising house prices. In short, while this is not the ideal
disaggregation of ODZ permit application types, it does at least back
up the baseline finding that the demand for permits rises when house
prices are rising. This is also supported by the negative coefficient found
for the “Quarrying (Minerals extraction)” and “Telecommunications”
subsamples, where development tends to be unrelated to speculative
investment in housing. Finally, to minimise the noise within individual
types, columns 14 and 15 group application types according to whether
they are likely (14) or unlikely (15) to be affected by house price expecta-
tions. The latter includes applications filed under the following: tele-
communications, quarrying and mining, and internal alterations. The
former includes all other types. The coefficient on the house price index in
t − 1 is positive and highly significant in column 14 and negative and
insignificant in column 15.
To decompose variation in the house price index into a fundamental and

speculative component, we first regressed the index on two fundamental
determinants – population density (measuring the availability of land) and
the unemployment rate (the ability to buy land) – a time trend, and a con-
stant. We then backed out the residuals from this regression, assuming the
residual component is speculative, as it is not explained by fundamental
drivers (those used to estimate the residuals). We then used those residuals
to explain the application count. The results of this exercise are in Table A2.
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Table A1. Outside development zone (ODZ) application types and house price expectations – Poisson estimations

(1) (2) (3) (4) (5) (6) (7) (8)

DV: ODZ Application
Count by Type Applications Advertisement

Amended Development
Permission Reserve Condition Full Permission

Householder
Development
Permission

Internal
Alterations

Outline Development
Permission

House price index t−1 0.0113 (0.00110)*** 0.0398 (0.0154)*** 0.0115 (0.00198)*** −0.0397 (0.0127)*** 0.0106 (0.00108)*** 0.0191 (0.00778)** 0.0607 (0.0404) 0.0257 (0.00337)***
Population density t−1 −0.0245 (0.00876)*** 0.0509 (0.0575) 0.000779 (0.0148) −0.0388 (0.118) −0.0303 (0.00853)*** −0.0624 (0.0542) 0.423 (0.219)* −0.0108 (0.0226)
Ratio t−1 −1.007 (0.245)*** −1.040 (0.858) −0.524 (0.390) −2.547 (1.830) −0.958 (0.246)*** −2.235 (0.797)*** 3.787 (4.037) −1.598 (0.355)***
Unemployment rate t−1 0.152 (0.0411)*** 0.839 (0.357)** 0.0754 (0.0687) −0.0949 (0.445) 0.152 (0.0393)*** 0.235 (0.217) 0.784 (0.999) 0.267 (0.0956)***
Constant 32.47 (10.35)*** −63.07 (67.07) −0.795 (17.45) 48.20 (136.7) 38.81 (10.07)*** 72.72 (63.64) −505.5 (258.3)* 14.07 (26.76)
N 226 226 226 226 226 226 226 226
Time trend Y Y Y Y Y Y Y Y

(9) (10) (11) (12) (13) (14) (15)

DV: ODZ Application
Count by Type Pre-1993 Quarrying/Mining Renewal

Scheduled Property/
Conservation Area Consent

Telecommunications
Antennae Pro-Type No-Type

House price index t−1 −1.023 (0.306)*** −0.00703 (0.00929) 0.00459 (0.00264)* 0.00105 (0.00381) −0.00745 (0.0137) 0.011 (0.001)*** −0.006 (0.010)
Population density t−1 3.478 (1.118)*** 0.0279 (0.0576) 0.00863 (0.0218) −0.107 (0.0292)*** 0.264 (0.0483)*** −0.028 (0.008)** 0.205 (0.043)***
Ratio t−1 −3.272 (3.346) −1.041 (0.852) −0.814 (0.671) −3.800 (0.603)*** −1.652 (0.831)** −1.018 (0.243)*** −1.435 (0.708)**
Unemployment rate t−1 −12.39 (3.475)*** 0.235 (0.231) −0.0110 (0.0832) 0.0470 (0.120) −0.00447 (0.252) 0.152 (0.039)*** 0.098 (0.207)
Constant −3,947 (1,277)*** −31.86 (67.34) −10.28 (25.51) 128.1 (34.21)*** −303.8 (56.73)*** 37.51 (10.065)*** −236.5 (51.46)***
N 226 226 226 226 226 226 226
Time trend Y Y Y Y Y Y Y

Note: Robust standard errors in parentheses.
DV=dependent variable.
***p< 0.01, **p< 0.05, *p< 0.1.
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The ordinary least squares (OLS) estimates in column 1 show that the
fundamental specification explains 83% of the variation in the house price
index, with both population density and the unemployment rate being
highly significant and entering with the correct signs. Moving to the Poisson
estimation of the application count in columns 2 and 3, where we express
the residual-speculative component in baseline myopic terms (t −1) and
rational terms (t), respectively, we find support for the speculative demand
channel: a positive and highly significant coefficient on the residuals. The
pseudo-R2 values in columns 2 and 3 imply that the speculative demand
channel can explain between 12 and 13% of the variation in the application
count.
To check whether the specification of model (1) prioritises noise over

signal, and whether the lag structure affects the main result, we in Table A3
run four checks. In column 1, we logged all the variables and implemented
the rational specification. This log specification explains 84% of the
variation in the application count, but the log house price index is the
only significant variable. Its estimate implies a 0.4% increase in the
application count for every 1% increase in the house price index. In
column 2, we used quarterly moving averages to smooth all the variables
and again implemented the rational specification. Here we explain 95%
of the variation in the application count. The pattern of results is the
same as in column 3 of Table 3, apart from the insignificance of Ratio here.

Table A2. Fundamental and speculative drivers of house prices

(1) (2) (3)

House Price Index Applications Applications

Population density 1.296 (0.335)***
Unemployment rate −10.71 (1.260)***
Constant −1,396 (391.4)***
Fundamental model

residuals t−1
0.0127 (0.00124)***

Fundamental model
residuals

0.0129 (0.00122)***

Constant 4.033 (0.108)*** 4.011 (0.108)***
Observations 271 270 271
R2 0.83 0.12 0.13
Time trend Y Y Y
Estimation OLS Poisson Poisson

Note: Robust standard errors in parentheses.
OLS= ordinary least squares.
***p<0.01.
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Quarterly smoothing filters out the monthly cyclical link between Ratio
and the application count. In column 3, we implement the rational specifi-
cation again, but using an auto-regressive approach. We include three
lags of the application variable, all of which are significant. Even after
controlling for these lags, the house price index’s effect on the application
count remains positive and highly significant. In column 4, we convert our
data to quarterly observations. This both smooths the variables and, if we
exclude population density which is recorded annually, gives us a data set
that is free of interpolations. The estimate on the house price index is
positive, significant and a similar size to the coefficient in column 3 of
Table 3.
Finally, to assemble a data set without any interpolations and extra-

polations, we exploited the regional dimension of our data sets. Falzon and
Lanzon (2013, 135) provide house price indices for Malta’s 13 electoral
districts up to 2010. The district boundaries were drawn to equalise voter
population levels, each one containing an average of 25,617 voters, with a
coefficient of variation at 0.035, in 2013 (UOM 2015). The ODZ permit

Table A3. Outside development zone (ODZ) applications and house prices

(1) (2) (3) (4)DV: ODZ
Application Count Logs Quarterly Smoothing Auto-Regressive Quarterly

q.m-a. Applications t−1 0.934 (0.0293)***
q.m-a. House price index 0.0588 (0.0297)**
q.m-a. Population density −0.0284 (0.192)
q.m-a. Ratio −3.293 (6.582)
q.m-a. Unemployment

rate
1.773 (0.581)***

ln House price 0.365 (0.176)**
ln Population density 12.62 (9.439)
ln Ratio −0.0166 (0.316)
ln Applications t−1 0.895 (0.0719)***
ln Unemployment rate 0.462 (0.197)***
Applications t−1 0.003 (0.001)** 0.002 (0.001)**
Applications t−2 0.005 (0.001)***
Applications t−3 0.003 (0.001)**
House price index 0.004 (0.001)** 0.007 (0.002)**
Population density 0.009 (0.009)
Ratio −0.137 (0.161) 0.141 (0.418)
Unemployment rate 0.082 (0.028)** 0.010 (0.034)
Constant −91.05 (66.61) 31.35 (225.2) −7.323 (10.26) 4.442 (0.268)
Observations 227 234 227 61
R2 0.836 0.948 0.523 0.707
Time trend Y Y Y Y
Estimation OLS OLS Poisson Poisson

Note: Robust standard errors in parentheses.
DV=dependent variable; OLS=ordinary least squares; q.m-a. = quarterly moving-average.
***p<0.01, **p<0.05.
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application data contain a local council field – a subdivision of electoral
districts. We matched local councils to their electoral districts, using the
current boundaries, and recalculated all our main variables by district: the
application count, house price changes and the Sharpe ratio. Population
density is unavailable at this level before 2005. An additional benefit of this
set up is that we look at variation within districts over time, and thus con-
trols for time-invariant district characteristics that may affect the applica-
tion count. Starting with column 1 of Table A4, the results of this panel
regression exercise show that the myopic specification holds up well. The
coefficient on the house price index in t − 1 is smaller in magnitude, but
remains positive and highly significant. The same is true for the Sharpe ratio
in column 2 (adaptive expectations), and the contemporaneous house price
index in column 3 (rational expectations). One reason why the coefficients
are smaller on the district level is that the property market is not so
regionally segregated, and therefore house price rises in one district spill
over into a neighbouring or vice-versa. Given the small size of Malta and its
districts, this is a likely occurrence and would dampen the direct district-
level link between the house price index and the application count.

Appendix 2: ODZ permit approvals and expected return to housing

Here we subject the estimates in Table 4 to the same robustness checks we
used in Appendix 1 on the estimates in Table 3.
Table A5 shows that splitting the reversal ratio by application type, fol-

lowing the same classification as Table A1, yields results that are consistent
with Hypothesis 2. The strongest effect of house price expectations on the
reversal ratio happens under types that are more susceptible to the land

Table A4. District-level outside development zone (ODZ) application and
house prices – Poisson estimations

(1) (2) (3)
DV: ODZ Application
Count Myopic Adaptive Rational

House price index t − 1 0.000657 (0.000143)***
Sharpe ratio 0.00175 (0.000260)***
House price index 0.00171 (0.000180)***
Observations 208 156 208
Number of districts 13 13 13
District fixed effect Y Y Y

Note: Robust standard errors in parentheses.
DV= dependent variable.
***p< 0.01.
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price appreciation channel: full development permission and outline
development permission. We do not find any other significant effects across
the other types, but this is the outcome of a high number of zero values.
When we re-aggregate types according to whether they are likely (13) or
unlikely (14) to be affected by house price expectations, as in Table A1, we
find a large positive and significant house price expectation effect on the
former and a negative and insignificant effect on the former.
In Table A6, we run the same fundamental-speculative demand channel

test. The results in column 1 are necessarily the same as those in column 1 of
Table A2. Column 2 shows that the myopic formulation of house price
expectations has a positive and significant effect on the reversal ratio, and
explains 13% of the variation in the reversal ratio. Column 2, the rational
formulation, shows a similarly sized and significant effect on the reversal
ratio, and explains 15% of the variation in the reversal ratio. These results
imply that the speculative demand channel plays a quantitatively important
role not just in driving ODZ application counts but also in driving the
reversal ratio – a measure of government interference in the planning
process.
In column 1 of Table A7 we show that the house price expectation

channel’s effect on the reversal ratio is robust to log transforming the
variables. The coefficient on the house price index implies a 0.8% change in
the reversal ratio for every 1% change in the house price index. The coef-
ficient is highly significant. Column 2, where we apply a quarterly moving-
average to all variables, is the only specification where we do not find a
significant effect on the house price index. This insignificance means that
quarterly smoothing filters out the cyclical link between the reversal ratio
and house price expectations, implying that the link operates at frequencies
lower than a quarter or that oversmoothing misses important turning
points in the time series. In column 3, we apply three lags of the reversal
ratio to the rational specification. The t −1 and t −2 terms are significant,
but the house price index retains a positive and significant effect on the
reversal ratio. Finally, in column 4, we convert our data to quarterly
observations. The estimate on the house price index is positive, but sig-
nificant at a lower level.
Finally, as in Table A4, we created the same panel (electoral district by

year) data set with the reversal ratio data, and estimated the effect of house
price expectations on the reversal ratio at this level, controlling for district
fixed effects. Starting with column 1 of Table A8, the results of this panel
regression exercise show that the myopic specification holds up well. The
coefficient on the house price index in t − 1 remains positive and highly
significant. The same is true for the Sharpe ratio in column 2 (adaptive
expectations), and the contemporaneous house price index in column 3
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Table A5. Reversal ratio and house prices – ordinary least squares estimations

(1) (2) (3) (4) (5) (6) (7)

DV: Reversal Ratio Advertisement Amended Development Permission Reserve Condition Full Permission
Householder Development

Permission Internal Alterations
Outline Development

Permission

House price index t−1 0.000600 (0.00141) −0.00290 (0.00307) −5.92e−05 (6.00e−05) 0.0728 (0.0181)*** 0.000103 (0.000936) 0.000458 (0.000456) 0.0163 (0.00441)***
Population density t−1 −0.00358 (0.00782) −0.0105 (0.0247) −9.67e−05 (0.000110) −0.497 (0.136)*** 0.000889 (0.00592) −0.000567 (0.000650) −0.0675 (0.0240)***
Grant ratio t−1 0.288 (0.298) −0.00775 (0.449) −0.00580 (0.00617) −1.720 (3.952) 0.106 (0.222) 0.0822 (0.0824) 0.483 (0.676)
Unemployment rate t−1 −0.0333 (0.0244) −0.172 (0.0934)* −0.000535 (0.000578) 0.407 (0.584) 0.00477 (0.0159) −0.00357 (0.00369) −0.0863 (0.0584)
Constant 4.424 (9.093) 13.49 (28.72) 0.129 (0.143) 581.7 (159.4)*** −0.837 (6.923) 0.619 (0.721) 79.15 (27.75)***
Observations 222 222 222 222 222 222 222
R2 0.024 0.034 0.005 0.215 0.028 0.025 0.148
Time trend Y Y Y Y Y Y Y

(8) (11) (12) (13) (14)

DV: Reversal Ratio Renewal
Scheduled Property/Conservation

Area Consent
Telecommunications

Antennae Pro-Type No-Type

House price index t−1 −0.000347 (0.00158) 0.00250 (0.00163) −0.00112 (0.000786) 0.0890 (0.0192)*** −0.000665 (0.00111)
Population density t−1 0.00455 (0.0121) −0.0214 (0.00966)** −4.26e-05 (0.00335) −0.594 (0.140)*** −0.000610 (0.00354)
Grant ratio t−1 −0.221 (0.257) −0.582 (0.238)** 0.198 (0.172) −1.659 (4.656) 0.280 (0.226)
Unemployment rate t−1 0.0149 (0.0782) 0.0313 (0.0245) −0.0195 (0.0149) 0.166 (0.616) −0.0231 (0.0162)
Constant −5.290 (14.34) 25.30 (11.19)** 0.395 (3.860) 698.1 (164.0)*** 1.014 (4.066)
Observations 222 222 222 222 222
R2 0.017 0.061 0.057 0.205 0.046
Time trend Y Y Y Y Y

Note: Robust standard errors in parentheses.
DV= dependent variable.
***p<0.01, **p< 0.05, *p< 0.1.
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Table A6. Fundamental and speculative drivers of house prices –

reversal ratio

(1) (2) (3)

House Price Index Reversal Ratio Reversal Ratio

Population density 1.296 (0.335)***
Unemployment rate −10.71 (1.260)***
Fundamental model residuals t−1 0.0886 (0.0181)***
Fundamental model residuals 0.0959 (0.0173)***
Constant −1,396 (391.4)*** 10.82 (1.158)*** 10.67 (1.145)***
Observations 271 219 219
R2 0.827 0.134 0.149
Time trend Y Y Y
Estimation OLS OLS OLS

Note: Robust standard errors in parentheses.
OLS= ordinary least squares.
***p< 0.01.

Table A7. Reversal ratio and house prices

(1) (2) (3) (4)

Logs-Reversal Ratio
Quarterly Smoothing-

Reversal Ratio
Auto-Regressive-
Reversal Ratio

Quarterly Data-
Reversal Ratio

q.m-a. Reversal ratio t−1 0.858 (0.0413)***
q.m-a. House price index 0.00729 (0.00852)
q.m-a. Population density −0.0790 (0.0612)
q.m-a. Unemployment rate −0.0494 (0.273)
ln Reversal ratio t−1 0.336 (0.0653)***
ln House price index 0.837 (0.190)***
ln Population density −29.52 (10.46)***
House price index 0.0360 (0.0189)*
Population density −0.185 (0.145)
Ratio 11.38 (4.236)***
Unemployment rate −0.245 (0.621)
Reversal ratio t−1 0.211 (0.083)** 0.409 (0.123)***
Reversal ratio t−2 0.226 (0.062)***
Reversal ratio t−3 0.090 (0.067)
House price index t−1 0.0770 (0.0401)*
Unemployment rate t−1 0.776 (0.520)
Constant 205.8 (73.89)*** 93.69 (71.80) 216.3 (170.3) −1.066 (4.949)
Observations 214 217 216 61
R2 0.343 0.805 0.357 0.349
Time trend Y Y Y Y
Estimation OLS OLS OLS OLS
Auto-regressive lags 3

Note: Robust standard errors in parentheses
OLS=ordinary least squares.
***p<0.01, **p<0.05, *p<0.1.
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(rational expectations). The coefficients imply a 0.2–0.4-unit increase on
the reversal ratio for every percentage-point increase in the house price
index or unit increase in the Sharpe ratio.

Table A8. District-level reversal ratio and house prices – ordinary least
squares estimations

(1) (2) (3)

DV: Reversal Ratio Myopic Adaptive Rational

House price index t − 1 0.0192 (0.00491)***
Sharpe ratio 0.0399 (0.0105)***
House price index 0.0271 (0.00480)***
Constant 5.128 (1.984)** 13.68 (0.249)*** 1.412 (2.033)
Observations 184 156 184
R2 0.116 0.075 0.216
Number of districts 13 13 13
District fixed effects Y Y Y

Note: Robust standard errors in parentheses.
DV=dependent variable.
***p<0.01, **p<0.05, *p<0.1.
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