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Dear Reader,

The Institute of Statistics comes to you this time with the fifth issue of the magazine “ RESEARCH”, for all users who are 
interested in getting acquainted with the latest news in the world of statistical science. New statistical methods and 
their use in the study of specific phenomena, the connection with socio-economic fields, or their impact on society, are 
presented in the articles of the fifth issue of this journal.

RESEARCH magazine comes with an innovation, as it contains only scientific articles, respecting the rules and procedures 
of a scientific study. Informative articles are part of INFOSTAT Magazine, which comes to you with analytical articles, and 
informs on the latest methodological developments through statistical stories.

The research magazine articles, in addition to the scientific dimension, also have an educational and cultural role. They 
contribute to the socio-economic development of a country and the perspective for the future. INSTAT, in order to 
strengthen this role in the field of statistics, to promote new scientific methods and models in this field, but also to 
increase users’ trust in statistics, and their use as fairly as possible, presents 7 articles in this issue of RESEARCH Magazine.

Through these articles INSTAT seeks to convey to the reader the main message on the important role of statistics, as 
the language in which the economic, social, demographic, environmental progress of a country is measured. The new 
scientific methods or models expressed by the authors in this issue of the journal, are contemporary and may lead us in 
the future to more accurate, reliable and consistent conclusions over time.

As a producer and coordinator of the statistical system, INSTAT will continue to regularly publish scientific articles in the 
field of statistics, and not only that, as well will help to use statistics on a large scale in other fields as well, making them 
more readable and more understandable to users. INSTAT’s role is not only to produce statistics, but also to promote 
new scientific methods contemporary in the field of statistics, increase the value of statistics and promote the statistical 
culture in the country, providing researchers with opportunities to express their voice in the international statistical 
community.

The magazine is published on an annual frequency and is served to users and the general public in the online version, 
on the Official Website of INSTAT, www.instat.gov.al/Revista Search. Through this journal, we seek to attract not only a 
significant mass of readers, but also writers who have an interest in becoming part of the statistical science network. 
INSTAT welcomes scientific articles that contribute with scientific studies in socio-economic fields, new statistical methods 
and models, measuring their impact on society, in the country and the region, scientific studies dedicated to the region, 
as well as addressing issues of interest to common in the field of economy, society and in particular integration into the 
European Union.

In order to increase and strengthen the role of this science, to continuously improve and have a place in the future in the 
international community, the Editorial Board of the magazine invites statisticians, officials, academics, analysts, policy 
makers and generally any stakeholders, to become part of it, for the way in which statistical thinking, new scientific 
methods and models, influence decisions that affect various aspects of the economy and society. 

I take this opportunity to thank all those authors or co-authors, national and international, who have contributed to this 
magazine!

Cordially,

PhD. Elsa DHULI, 
General Director, Institute of Statistics
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ALBANIAN EXPERIENCE IN 
MEASURING AND EVALUATING THE 
CHILD DEPRIVATION INDEX

Majlinda Nesturi, Institute of Statistics
mnesturi@instat.gov.al

Blerta Muja, Institute of Statistics
bmuja@instat.gov.al

Abstract

The household monetary poverty provides important 
information to understand the situation of children 
where they live but this is not sufficient. Different 
dimensions other than income poverty affect child 
well-being. Child poverty means deprivation not only in 
terms of inability for basic goods and needs but also in 
terms of opportunities to fully participate in society and 
in education.
This study proposes new steps that help to measure 
and validate child material and social deprivation 
in Albania based in European Union experience and 
methodological framework outlined by Guio et al. (2012, 
2017). A close collaboration between INSTAT and UNICEF 
helps to develop this study. 
As a basic source to analyse the specific child material 
deprivation items is used Income and Living Conditions 
Survey (EU-SILC). 
In 2018, EU-SILC questionnaire of Albania included an 
ad-hoc module of child-specific Material Deprivation 
items. These data helps to develop as an exercise the 
steps that should be followed to validate the Child 
deprivation items. 
In this study are considered four aspects to evaluate the 
list of material deprivation items: Suitability, Validity, 
Reliability and Additivity of the data.

Key words: 

Child deprivation, Poverty, Income and Living Condition, 
Financial inability
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1. INTRODUCTION

“The true measure of a nation’s standing is how well 
it attends to its children – their health and safety, their 
material security, their education and socialization, and 
their sense of being loved, valued, and included in the 
families and societies into which they were born.” UNICEF 
2007.

The concept of relative income poverty, severe material 
deprivation (non-monetary poverty) as well as the rate 
of people being in at risk of poverty or social exclusion 
(AROPE) are the most often used in EU countries and 
starting from 2017 and in continuous the same concepts 
and methodologies are also implemented in Albania.

The main source of income poverty in EU countries and in 
Albania is the survey on Income and Living Conditions (EU-
SILC).  This survey is fully in accordance with the Eurostat 
methodology used by all other EU member states. 

In addition to the monetary and non-monetary poverty 
of the entire population, child poverty is one of the major 
problems to be addresses in the country. 

Households with monetary poverty are not sufficient 
to monitor child poverty trends. There are children 
that lives in non- poor households but are occurred by 
material deprivation items pointing out so the need for  
child- based measurements. 

Materially deprived children generally have a negative 
impact on their education achievement and social 
development. For this reason the need to produce 
statistics that goes beyond income is an important task 
to be implemented. Such statistics help to measure and 
monitor child poverty levels as well as to design social 
policies that help children.

Although many of the household material deprivation 
items available from the core questionnaire of the EU-SILC 
are relevant to the situation of children, the appropriate 
measurement of children living conditions requires the 
collection of specific information for the children’s needs. 
The availability of EU-SILC data for child specific indicators 
helps to construct a child specific deprivation analysis. 

A combined set of material deprivation items that affect 
children and also their household will help to develop 
child material deprivation index. 

It is not sufficient to collect data and calculate the indicator 
based on a certain methodology. First it is important to 
validate all the material deprivation items that should be 
used to measure the Child deprivation index. 

For this reason a test on EUSILC 2018 data is done to 
follow the rules and the methodology of Guio et al. 2012 
for the validation of material deprivation items.

In the near future with 2019 EUSILC data and some small 
differences in methodology issues will be followed the 
same rules to implement for the first time in Albania the 
calculation of Child deprivation index. 

The objective of this article is to test and take in 
consideration the characteristics that help to validate 
the needed data that contributes to construct the child 
deprivation index. The four characteristics to be followed 
for the validation process of the data are Suitability, 
Validity, Reliability and Additivity of the data. 

The steps implemented in this study for the calculation of 
Child deprivation index will help to define an appropriate 
structure needed to be followed for the validation process 
of the data and for the calculation of Child deprivation 
Index for the first time in Albania using EU countries 
methodology. But to use the EU countries methodology 
is important to test all the items that contribute in the 
computation of the index to see if the Albanian data are 
in an appropriate way and valid to be included for the 
calculation of index.   

In the first part of this article is explained the experience 
and methodologies used from other countries for the 
implementation of Child deprivation INDEX. Then is 
explained the methodology used for the implementation 
of validation process needed for the computation of 
Child deprivation index. The 4 tests, Suitability, Validity, 
Reliability and Additivity of the data followed in this study, 
in the analysis part, will help to select the needed items 
that will contribute to improve child deprivation index. In 
the end of this article are explained some conclusions and 
recommendations related with the computation of Child 
deprivation index and thresholds.   



7

ALBANIAN EXPERIENCE IN MEASURING AND EVALUATING THECHILD DEPRIVATION INDEX

2. LITERATURE REVIEW 
The Sustainable Development Goals (SDGs), which all the 
governments of the world signed up to in 2015, call for 
ending poverty in all its forms everywhere. Target 1.2 is 
about ending poverty in all its dimensions according to 
national definitions by 2030. This means that measuring 
progress towards Target 1.2 requires establishing baseline 
poverty rates. The source of income poverty in EU 
countries and in Albania starting from 2017 is the survey 
on Income and Living Conditions (EU-SILC). 

Child poverty in EU countries and recently in Albania is 
traditionally measured as a share of children aged 0-17 
years living in households defined in at risk of poverty.  
Household with monetary poverty is not sufficient 
to monitor child poverty trends because children 
experienced poverty different from those of adults living 
in the same household.

The work of UNICEF has played a major role in moving 
the issue of child poverty and well-being up the global 
social agenda (UNICEF 2012). As part of this topic UNICEF 
mobilizes actors at the national, regional and global levels 
to help countries measure and address child poverty in all 
its dimensions.

The role of the European Union (EU) for this field is also 
very important. Years before, in absence for a dedicated 
child deprivation indicator the official EU child indicator 
was the share of children living in deprived households  
Material deprivation is measured as households’ reported 
inability to afford at least three out of nine items, of 
material deprivation using survey data from Income and 
Living Conditions survey (EU-SILC): 1) to face unexpected 
expenses; 2) to afford a one-week annual holiday away 
from home; 3) to pay for arrears; 4) to have a meal with 
meat, chicken or fish every second day; 5) to keep the 
home adequately warm; 6) to have a washing machine; 7) 
to have a colour TV; 8) to have a telephone; 9) to have a 
personal car (Yekaterina Chzhen, Chris de Neubourg,  Ilze 
Plavgo1 & Marlous de Milliano, 2015). It is widely accepted 
that monetary child poverty and material deprivation 
need to be studied at the level of the individual rather 
than that of the household (Chzhen and Bradshaw 2012; 
De Neubourg et al. 2012a; Guio et al. 2012; Main and 
Bradshaw 2012). Child deprivation and its relationship to 
monetary child poverty in the European Union (EU) using 
the Multiple Overlapping Deprivation Analysis (MODA) 
methodology (De Neubourg et al. 2012c) is implemented 
in some EU Countries years before. MODA provides 
both a conceptual framework and a methodology to 
estimate the rates of multidimensional child deprivation.  
So this indicator helps identifying children who suffer 

from several deprivations at a time.At the same time, 
Guio et al. (2012) proposed their own methodology to 
the EU material deprivation indicator. They advocated 
the adoption of two separate measures, one for the 
whole population and one for children aged 1–15. Each 
item included in these indicators was tested and has 
passed the validation process of suitability (i.e., it had to 
be perceived as necessary for an acceptable standard of 
living in a particular country) and validity (i.e., it had to 
be significantly correlated with independent predictors of 
material deprivation). The resulting composite scale had 
to be internally consistent and additive. These criteria 
produced a 13-item indicator for the whole population 
and an 18-item indicator for children. The 18 indicators 
were consisted on 5 household level items and 13 child 
specific items. European countries in 2009 and 2014 
implement EU-SILC ad hoc modules on deprivation 
including child-specific MSD items, which made it 
possible to develop specific child MSD index with 2014 
EU-SILC data (Guio et al. 2012). EU countries argue for a 
specific threshold, a cut-off of three or more items out of 
18 produced a similar child deprivation rate to the one 
based on the standard EU material deprivation indicator.

For the first time Albania in collaboration with UNICEF is 
making efforts to develop Child material deprivation index 
and in the near future this indicator will be available and 
representative for Albania. The methodology used for the 
computation of this index is based on Guio et al. (2012) 
methodology and are followed all the steps needed for 
the validation of each item that contribute to measure 
Child deprivation index.  
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3. METHODOLOGY
In order to estimate the validity of the material 
deprivation items at child and household levels that 
contribute in the calculation of child deprivation index 
this article uses Income and living conditions survey, 
EU-SILC 2018 implemented from Institute of Statistics in 
Albania. In 2018, the survey was conducted on a sample 
of 6.630 respondent households and for these studies are 
selected only the households those have children aged 
0-15 years old.  

Information collected from this survey includes information 
related to the distribution of household income, health 
and disability, employment, and material deprivation. 
In this context, indicators derived from SILC aim to identify 
the population categories that are most prone to poverty 
and material deprivation. 

The method used for SILC involves personal interviews 
among a representative sample of households and 
persons living in these households at the time of data 
collection. The mode used for data collection is CAPI 
system.  

This survey is nationally representative and fully 
in accordance with the Eurostat methodology.  
EU-SILC is the basic source for comparable statistics on 
income distribution and social exclusion at European 
level. Regular EU-SILC collects information on household 
material and social deprivation every year in its core 
questionnaire. But to improve child material and social 
deprivation index, INSTAT uses as an ad-hoc module some 
new questions about child specific and social deprivation.  

The methodology used to add these specific items is 
based on EUROSTAT regulations since the European 
Union has collected information about child-specific 
material and social deprivation twice in 2009 and 2014 
(Eurostat, 2008 and 2013).

Children items are applied at household level and were 
answered by the household respondent for all children 
member of that household aged less than 16 years old. 
In this group of questions is assumed the financial ability 
of the household for the following needs to be offered 
to the children’s. If at least one child does not have 
the item in the question, the whole group of children 
in the household is assumed not to have the item.  
The data are analysed at household level which means 
that are included the households with children aged less 
than 16 years old. 

The specific child items collected are: 

1. Have some new (not second-hand) clothes; 
2. Have two pairs of properly fitting shoes (including a 
pair of all-weather shoes); 
3. Have fruits and vegetables once a day; 
4. Have a meal with meat, chicken or fish (or vegetarian 
equivalent) at least once a day; 
5. Have books at home suitable for their age;  
6. Have outdoor leisure equipment (bicycle, roller skates, 
etc.); 
7. Have indoor games (educational baby toys, building 
blocks, board games, computer games, etc.); 
8. Have a suitable place to study or do homework; 
9. Participate in a regular leisure activity (swimming, 
playing an instrument, youth organizations, etc.); 
10. Have celebrations on special occasions (birthdays, 
name days, religious events; 
11.  Invite friends round to play or eat from time to time; 
12.  Participate in school trips and school events that 
cost money; 
13. Go on holiday away from home at least one week per 
year including stays in a second dwelling or with friends/
relatives. 

The child-specific SILC items are the main variables that 
should be used to measure the child deprivation. These 
items should not be used and analyzed separately but 
should be combined with some other SILC questions 
related with household deprivation. Specifically 5 
household level items are taken in consideration for the 
production of the child deprivation index (EUROSTAT, 
2019): 

1. Arrears on mortgage or rental payments, utility bills or 
on hire purchase installments or other loans. 
2. Home adequately warm 
3. Access to a car for private use 
4. Replace worn-out furniture 
5. Access to internet
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To implement child deprivation index in Albania is taken in  
consideration the methodology used by  Guio et al (2012, 
2017) where are done some expand analysis by including 
suitability, validity, reliability and additivity tests. The 18 
items of material deprivation are tested using these four 
aspects of data analysis and helped to select the final list 
of material deprivation items which will be as a base to 
calculate the child material deprivation INDEX.

4. RESULTS 
In this part of the article it is ensured the implementation 
of Suitability, Validity, Reliability and Additivity Tests with 
Albanian SILC 2018 data by ensuring a final list of items 
for the child indicator. 

4.1 Suitability test

The specific child items are perceived as a necessity and this 
is determined based on the share of respondents who either 
have an item or do not have it because they cannot afford it 
(this is set at 70% threshold) (Guio et al (2012, 2017).

For the children items three answer categories are used 
(except the item related to the suitable place to do 
homework): 

• Have the item;  
• Do not have the item because cannot afford it;  
• Do not have the item for any other reason.

Households with children who “want” the item are 
households who have the item / would like it but 
cannot afford it. By contrast, households with children 
who “do not want” the item are those who do not 
have the item for other reasons and not due to the 
lack of money. For children’s MSD (material and social 
deprived) items, the proportion of households with 
children wanting each item is high (see Graph 1).   
This is seemed not only for the basic items (food and clothes 
and shoes) but also for other items such as celebration, 
holidays, indoor games, outdoor leisure equipment etc.  

The items with the largest share of not wanting/not 
having for other reasons are Books suitable for their age 
participate in a regular leisure activity and participate 
in school trips and school events that cost money. Since 
the percentage of each item, where is explained that the 
households have or do not have it because they cannot 
afford it, is more than 70 %  then all the items pass the 
first test.

Graph 1: Households with Children “not wanting” OR “wanting” the item

Source: Income and Living Conditions EU-SILC 2018
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4.2 Validity Test

The second step to be followed is the validity of the 
data. An MSD (material and social deprived) item can 
be considered valid if it shows statistically significant 
associations with a set of variables known to be correlated 
with the latent construct of deprivation (Guio et al (2012, 
2017). This is tested by running binary logistic regressions 
for each of the 18 MSD items, named as dependent 
variables against some selected independent variables 
which are known that are related to the construct of 
deprivation. Three indicators of validity that are used as 
independent variables are:

• At risk of poverty based on income;  

• Subjective Poverty (“great difficulties” or “difficulties” 
with making ends meet) and

• Household severe materially deprived.

Each MSD item should have a statistically significant 
correlation with at least 2 out of 3 of these indicators 
mentioned above. So it is considered a validity problem 
when the logistic regression odds ratio for at least two 
of the three variables (severe material deprivation, 
income poverty and capacity to make ends meet) do 
not statistically significantly differ from one (no relation) 
(Guio et al (2012, 2017) .

The three independent variables are binary (not 
continuous). The value 0 is not in at risk of poverty/ 
severe material deprived/financial difficulties to make 
ends meet. Value 1 is in at risk of poverty/ severe 
material deprived/financial difficulties to make ends 
meet. For each of the 18 items of MSD are analyzed p 
value, odds ratio and 95% confidence interval (see table 
2). A positive odds ratio doesn’t mean that we have a 
statistically significant result. In the first step is checked 
the p-value of each item. It is below 0.05, indicating so a 
statistically significant difference between variables. Then 
we can safely interpret the odds ratio. When the odds 
ratio is greater than 1, it describes a positive relationship 
between variables.

Table 1 summarize the results of the validity tests for the 
MSD (material and social deprived) items.

The item of financial inability to make home adequately 
warm have a negative relationship with the At risk of 
poverty because the odd ration is below 1, but this MSD 
variable has passed the validity test with two other 
independent variables - severe material deprivation and 
incapacity to make ends meet, the odd ratio is over 1. 

The item of Arrears on mortgage or rental payments or 
utility bills or on other loans have a negative relationship 
with making ends meet with great difficulty or difficulty, 
the odd ration is below 1, but this MSD variable has passed 
the validity test with two other independent variables at 
risk of poverty and severe material deprivation, the odd 
ratio is over 1. 

Each of the 18 MSD (material and social deprived) items 
has passed the validity test. There were no validity 
problems because each of them is statistically significant 
with at least two of the three main independent variables.
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Table 1: Results of binary logistic regression used for the 18 MSD (material and social deprived) items based on three 
independent variables (At Risk of Poverty/ Severe Materially Deprived/ End meets)

 At Risk of Poverty Severe Materially Deprived End meets 
 

MSD items (financial 

inability) 

Sig. Exp(B
) 

(OD
DS 

ra�o) 

95% C.I.for 
EXP(B) 

Sig. Exp(B
) 

95% C.I.for 
EXP(B) 

Sig. Exp(B
) 

(ODD
S 

ra�o) 

95% C.I.for 
EXP(B) 

 
Some new (not second-

hand) clothes 
.000 1.848 (1.808, 1.888) .000 8.137 (7.923, 8.357) .000 1.552 (1.505,1.601) 

 
Two pairs of properly 

fi�ng shoes 
.000 1.729 (1.679, 1.780) .000 

18.15
3 

(17.135, 
19.233) 

.000 2.430 (2.285, 2.584) 

Fruits and vegetables 
once a day .000 1.375 (1.348, 1.402) .000 6.234 (6.115, 6.355) .000 3.209 (3.133, 3.287) 

 
A meal with meat 

chicken or fish once a 
day 

 

.000 1.351 (1.324, 1.377) .000 7.036 (6.906, 7.168) .000 2.618 (2.564, 2.673) 

Books at home suitable 
for children’s age .000 2.369 (2.321, 2.417) .000 5.846 (5.713, 5.982) .000 1.614 (1.570, 1.660) 

 
Outdoor leisure 

equipment 

 
.000 2.248 (2.204, 2.292) .000 7.717 (7.563, 7.874) .000 2.002 (1.954, 2.050) 

Indoor games  
.000 2.103 (2.059, 2.149) .000 9.299 (9.051, 9.554) .000 1.339 (1.299, 1.381) 

Suitable place to study 
or do homework .000 1.676 (1.640 ,1.713) .000 9.732 (9.501, 9.969) .000 1.097 (1.068, 1.127) 

Par�cipate in regular 
leisure ac�vity .000 1.577 (1.545,1.609) .000 8.617 (8.455, 8.782) .000 2.142 (2.098, 2.187) 

Celebra�ons on special 
occasions .000 1.953 (1.913, 1.993) 

 
.000 

10.62
6 

(10.369, 
10.890) 

.000 1.447 (1.407, 1.489) 

Invite friends round to 
play or eat 

 
.000 2.023 (1.984, 2.063) .000 6.388 (6.260, 6.519) .000 2.147 (2.095, 2.201) 

Par�cipate in school 
trips and school events .000 3.684 (3.599,3.771) .000 

10.90
6 

(10.668, 
11.149) 

.000 2.895 (2.821, 2.970) 

Holiday away from 
home at least one 

week per year 
.000 1.793 (1.753, 1.833) .000 9.692 (9.481, 9.907) .000 4.108 (4.030, 4.188) 

Access to internet .000 2.771 (2.716, 2.827) .000 3.230 (3.171, 3.290) .000 2.655 (2.608, 2.703) 
Access to a car for 

private use .000 2.234 (2.188, 2.281) .000 8.301 (8.136, 8.470) .000 1.800 (1.767, 1.834) 

Replace worn-out 
furniture .000 1.607 (1.572, 1.642) .000 4.074 (3.990, 4.159) .000 3.828 (3.760, 3.898) 

Home adequately 
warm .000 .929 (.911, .947) .000 5.036 (4.943, 5.131) .000 3.332 (3.258, 3.409) 

Arrears on mortgage or 
rental payments/u�lity 
bills or on other loans 

.000 1.582 (1.551, 1.613) .000 9.582 (9.375, 9.793) .000 0.775 (0.756, 0.793) 

 Source: Income and Living Conditions EU-SILC 2018
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4.3 Reliability Test

The most widely used to measure the reliability is the 
Cronbach’s Alpha statistic which measures the internal 
consistency of a scale or tested items. As it is shown in 
table 2, a higher level of Reliability is presented which 
consists in a high internal consistency of tested items, 
with a score of 0.916. The Cronbach’s Alpha using the 
enforced lack concept is greater than the threshold 0.7, 
a threshold that relies to pass this test (Guio et al. 2012, 
2017). 

Table 2: Reability based on Cronbach’s Alpha statistic

In Table 3 the total Correlation column indicates how 
much each item correlates with the overall questionnaire 
score. The column of the Cronbach’s alpha score if item 
is deleted, help to decide if it will be removed each item 
from the variables. Our current score is α = 0.916. If an 
item is deleted and this score goes down, we should keep 
it. But if this score goes up after the item is deleted, we 
might want to delete it as it would make our variables 
more reliable. 

Table 3:  Cronbach’s Alpha statistic if item deleted                                                                                  

Reliability Sta�s�cs 
Cronbach's 

Alpha 
Cronbach's 

Alpha Based on 
Standardized 

Items 

N of Items 

.916 .917 18 
 

 
Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected 

Item-Total 

Correla�on 

Cronbach's Alpha 

if Item Deleted 

Suitable place to study or do homework 5.9192 24.551 .627 .911 

Par�cipate in school trips and school events 5.8061 23.816 .732 .907 

Some new (not second-hand) clothes 6.0137 25.200 .562 .912 

Two pairs of properly fi�ng shoes 6.1237 26.244 .454 .915 

Fruits and vegetables once a day 5.8698 24.513 .604 .911 

A meal with meat, chicken or fish once a day 5.8039 24.588 .560 .912 

Books at home suitable for childrens age 5.9463 24.507 .661 .910 

Outdoor leisure equipment 5.8840 24.039 .722 .908 

Indoor games 6.0089 24.866 .645 .910 

Par�cipate in regular leisure ac�vity 5.7781 23.865 .712 .908 

Celebra�ons on special occasions 5.9685 24.583 .666 .910 

Invite friends round to play or eat 5.9209 24.493 .642 .910 

Holiday away from home at least one week per year 5.6453 24.038 .668 .909 

Access_to_internet 5.6773 24.824 .496 .914 

CAR_Private_use 5.6677 24.733 .516 .914 

Home_adequately_warm 5.8644 25.316 .422 .916 

Replace_worn_out_furniture 5.5817 24.768 .525 .913 

Arreas 5.9050 25.450 .410 .916 

 

Source: Income and Living Conditions EU-SILC 2018

Source: Income and Living Conditions EU-SILC 2018
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We have try to delete each item separately to see if the 
scores of Cronbach’s Alpha goes up or down. From the 
test each item shows a very small decrease of Cronbach’s 
Alpha score, so we decided to keep all the variables (an 
example is shown in table 4).

Table 4: Cronbach's Alpha if Item “Participate in school 
trips and school events” deleted

4.4 Additivity Test

For the additively is used the Analysis of Variance (ANOVA) 
that intend to show that children lacking more items live 
in households with progressively lower incomes (Guio et 
al. 2012, 2017).

Graph 2 shows the main effect plot of the 18 MD items 
tested for inclusion in the child index. The Y-axis shows 
the log of equivalised household disposable income; 
the left hand dot on each graph shows the estimated 
average incomes of those not suffering for a deprivation 
and the right hand dot the estimate average incomes 
of those suffering from a deprivation. Graph 2 clearly 
shows that, for all 18 items, those children suffering from 
deprivation live in households with (on average) much 
lower household incomes. 

Reliability Sta�s�cs for Par�cipate in school trips and school 
events 

Cronbach's Alpha 
Cronbach's Alpha 

Based on 
Standardized Items 

N of 
Items 

0.907 0.909 17 

 Source: Income and Living Conditions EU-SILC 2018
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Graph 2: ANOVA main effect plot of MD items by income 
Deprivations by household disposable income

Source: Income and Living Conditions EU-SILC 2018
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or fush once a day

Indoor games Suitable place to study 
or do homework

Parcipate in regular 
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Home_adequately_warmInvite friends round to 
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Celebraons on special
occasions

Holiday away from home at 
least one week per year

CAR_Private_use Parcipate in school trips and
school events

Arreas Replace_worn_out_furniture Acces_to_internet
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A second test for Additivity  aim to ensure that the 
MD indicator’s components check and interpret that 
household  with a MD indicator score of '2' is in reality 
suffering from more severe MD than household with a 
score of '1' or a score of '0'. This was checked using an 
ANOVA model (second order interactions of MD items by 
level of equivalised disposable household income). (Guio 
et al. 2012, 2017).

Graph 3 shows the second order interaction effects, 
which is presented the interaction effects of some new 
(not second hand) clothes & two pairs of properly fitting 
shoes. Two lines can be seen sloping from top left to 
bottom right, which indicates that:

• Households which have no deprivations are estimated 
to have the highest income; 

• Households suffering from two deprivations (lack of 
some new (not second hand) clothes & Two pairs of 
properly fitting shoes) are estimated to have the lowest 
incomes; and 

• Households suffering from one deprivation 
(either lacking some new (not second hand) 
clothes or two pairs of properly fitting shoes) are 
estimated to have intermediate levels of income. 

From this graph we conclude that the MD items “Some 
new (not second hand) clothes  and Two pairs of properly 
fitting shoes”  are likely to be additive. In the interaction 
graphs where we see two parallel lines sloping from top 
left to bottom right (as discussed above) indicates that 
there are no additivity problems. If the two lines intersect 
or cross this indicates that there may be additivity 
problems (Guio et al. 2012, 2017). 

To further test the additivity of the MD items, all possible 
two-way interactions of the log of equivalised disposable 
household income were calculated for all the MD items 
that were previously found to be valid in the previous 
tests. In graph 4 it is shown the interaction effects of 
“some new (not second hand)” clothes with all the 
other 17 MD items. During the additivity test if are find 
additivity problems of 'one item' with all other 17 child 
MD items, we have to decide to drop this item from the 
final child MD indicator. If there are only few additivity 
problems in one item with only some few items of the 17 
MD items, then we can keep this item in the final child 
MD indicator. 

Graph 3: Interaction effects of some new (not second 
hand) clothes & Two pairs of properly fitting shoes

Source: Income and Living Conditions EU-SILC 2018
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Graph 4:  Interaction effects of some new (not second hand) clothes & all the 17 MD items.
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In graph 4 it is shown that the items are likely to be additive 
with each other, only the graph with red border which 
interpret the interaction effects of some new (not second 
hand) clothes & home adequately warm have additively 
problems.  In the annex are find figures 1 to 17 when it 
is represent the interaction effects of each item with all 
other part of MD items. The graphs bordered with red 
line shows additivity problems. For all the checks done is 
concluded that all the items passed the additivity test and 
will be part of the MD items to calculate the index.

All the 18 Material deprivation items passed the 4 
evaluation tests by ensuring a final list of items for the 
child indicator. SILC 2018 data has created Material 
Deprived indicator at household level for households 
with children aged 0-15 years old.

In the graph 5 below it is shown the percentage of 
households with children aged 0-15 years old with a lack 
of at least 3, 4, 5 out of 18 items of MD. This article serves 
to implement the child deprivation index but this exercise 
is representative for households with children aged 0-15 
years old. This framework constructed with 2018 data will 
serve to calculate in the near future with 2019 SILC data 
the Child deprivation index at personal level for persons 
less than 16 years old. 

Once the children with one, two, three or more 
deprivations are identified, a cut-off in terms of number 
of deprivations to consider a child to be in poverty needs 
to be established for the country level. 

Graph 5:  Households with children aged 0-15 years old 
 with lack of ITEMS from 18 MD Items

Source: Income and Living Conditions EU-SILC 2018

5. CONCLUSIONS
Different dimensions other than income poverty affect 
child well-being. The availability of EU-SILC data for child 
specific indicators and the household material deprivation 
items helps to construct a child specific deprivation 
analysis.

This article has improved a framework for the case of 
Albania to identify an optimal set of robust items to be 
included in child-specific material deprivation indicator 
based on Guio et al. (2012, 2017) methodology and 
European Countries experience. In the near future this 
framework will help to develop for the first time the 
Child deprivation Index and will help in social monitoring 
purposes at national level.

As a result of this analysis, 18 items have been selected 
and each of them provides to be suitable, valid, reliable 
and additive for measuring child material deprivation. 

In the case of EU-SILC 2018 data, an exercise in household 
level is done (households with children aged 0-15 years 
old) and it will serve to implement the Child Material 
Deprivation Index 2019 at personal level for persons less 
than 16 years old. 

This analyses methodologically closest to the EU Child 
Deprivation index but the items and thresholds have to 
be selected carefully on the basis of the Albanian SILC 
data. A country challenge is to draw an appropriate 
threshold for child deprivation. This article conclude that 
this is a great validity for Albania to improve the child 
material deprivation index but it has lower possibilities to 
be compared with EU deprivation index that EU countries 
implement with 2014 EU-SILC data.



18

ALBANIAN EXPERIENCE IN MEASURING AND EVALUATING THECHILD DEPRIVATION INDEX

REFERENCES

1. Anne-Catherine Guio & David Gordon2 & Eric Marlier  & Hector Najera2 & Marco Pomati , (2017), Towards an EU mea        
    sure of child deprivation.

2. EUROSTAT , (2013). COMMISSION REGULATION (EU) No 112 /2013, Implementing Regulation (EC) No 1177/2003 of the   
    European Parliament and of the Council concerning Community statistics on income and living conditions (EU-SILC)   
     as regards the 2014 list of target secondary variables on material deprivation. Pp. 5-7.

3. EUROSTAT, (2008). COUNCIL REGULATION (EC) No 362/2008 , Implementing Regulation (EC) No 1177/2003 of the Eu        
    ropean Parliament and of the Council concerning Community statistics on income and living conditions (EU-SILC) as    
     regards the (2009) list of target secondary variables on material deprivation. Pp 8-10.

4. EUROSTAT (version July 2019), Methodological guidelines and description of EU-SILC target Variables, Doc.065 (2018   
     operations).

5. Guio, A.-C., Gordon, D., & Marlier, E. 2012. Measuring material deprivation in the EU: Indicators for the whole popu 
    lation and child-specific indicators. Eurostat methodologies and working papers. Luxembourg: Publications Office of  
     the European Union (OPOCE).

6. UNICEF, (2007) , Child poverty in perspective: An overview of child well-being in rich countries, Innocent Report Card  
     No. 7 pp.1

7. UNICEF. (2012). Measuring child poverty: New league tables of child poverty in the world’s rich countries. Report card  
     No. 10 

8. Yekaterina Chzhen, Chris de Neubourg,  Ilze Plavgo & Marlous de Milliano, (2015). Child Poverty in the European Union:  
     the Multiple Overlapping Deprivation Analysis Approach (EU-MODA)



19

ALBANIAN EXPERIENCE IN MEASURING AND EVALUATING THECHILD DEPRIVATION INDEX
 

Fr
ui

ts
 a

nd
 ve

ge
ta

bl
es

 o
nc

e 
a 

da
y

 
A m

eal
 wi

th 
me

at,
 ch

ick
en

 or
 fis

h o
nce

 a d
ay 

Bo
oks

 at
 ho

me
 su

ita
ble

 fo
r ch

ildr
en

s a
ge

 
Ou

tdo
or 

lei
sur

e e
qu

ipm
en

t
 

 
Ind

oo
r g

am
es 

 
Sui

tab
le p

lace
 to 

stu
dy 

or d
o h

om
ew

ork
 

 
Pa

r�
cip

ate
 in

 re
gu

lar
 le

isu
re 

ac
�v

ity 
Ce

le
br

a�
on

s o
n 

sp
ec

ia
l o

cc
as

io
ns 

 Inv
ite

 fr
ien

ds
 ro

un
d t

o p
lay

 or
 ea

t 
 Par

�ci
pat

e in
 sc

ho
ol t

rip
s a

nd
 sc

ho
ol e

ven
ts 

 Ho
lid

ay
 aw

ay
 fro

m 
ho

me
 at

 le
ast

 on
e w

ee
k p

er 
ye

ar
 

 
A

cc
e

ss
_

to
_

in
te

rn
e

t 
 

CA
R_

Pr
iv

at
e_

us
e

 
 

Re
pla

ce
_w

or
n_

ou
t_

fu
rn

itu
re

 
 

A
rr

ea
s

 
Ho

me
_a

de
qu

ate
ly_

wa
rm 

 
Tw

o 
pa

irs
 o

f p
ro

pe
rly

 �
tt

in
g 

sh
oe

s  

An
ne

x 
: I

nt
er

ac
tin

 e
ffe

ct
s o

f 1
8 

M
at

er
ia

l D
ep

riv
ati

on
 it

em
s



20

EDITING AND IMPUTATION PROCEDURES FOR THE HOUSEHOLD BUDGET SURVEY IN ALBANIA

EDITING AND IMPUTATION PROCEDURES 
FOR THE HOUSEHOLD BUDGET
SURVEY IN ALBANIA
Alma Kondi, Institute of Statistics
akondi@instat.gov.al
      
Anisa Omuri, Institute of Statistics
aomuri@instat.gov.al

Dan Hedlin, Professor in Statistics, Stockholm University, Sweden 
dan.hedlin@stat.su.se

Abstract

The design, development and execution of the data 
editing and imputation (EI) procedure for HBS is a 
crucial task, whose aim is to guarantee the highest 
quality level in validated data. This implies to define 
all the relevant editing rules enabling to localize 
errors in data, and to impute erroneous, incorrect and 
missing values trying to restore the “accurate” data 
that were lost during the data entry of the survey. All 
the procedures designed and implemented for EI are 
using Concord (SCIA module) and RIDA software for 
the treatment of categorical variables and numerical 
variables. 
This paper presents the procedures used in the 
Household Budget Survey (HBS) in Albania for data 
editing and imputation. A detailed analysis of the 
results of the procedure will be produced in order 
to evaluate the overall effects of the imputation 
procedure.

 

Keywords:  

Editing, Imputation, Donors, SCIA, RIDA of HBS in 
Albania
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1. INTRODUCTION
 
Every survey (census or sample survey) is subject to non-
sampling errors because they are present in every step in a 
statistical survey. In this article we focus on two types of non-
sampling errors which are impacting the results of the survey: 
1) erroneous data and 2) item nonresponse, that is, when the 
household has responded but there are missing values of some 
items. Imputation is the process of replacing an erroneous 
value or filling in a missing value with a plausible value. Item 
nonresponse is usually treated with imputation whereas unit 
nonresponse, that is when there is no data from a sampled 
unit (household), is adjusted with weighting or any other form 
of estimation. 

The process of simultaneously detecting erroneous data, find 
acceptable values and and treating missing data in particular 
items is usually known as an editing and imputation process.
Statistical offices use editing and imputation as a common 
process in the production of official statistical data (de Waal 
and Coutinho 2011). 

The purpose of the editing and imputation process is to create 
a complete dataset without obvious errors. Missing values are 
a problem in analyses of the data and some correction should 
be made about them. A naïve solution is to delete all the 
records of household responses where there are some missing 
values. The result is a great loss of data and a risk of bias. It is 
important to correct the dominant erroneous data, which is 
usually preceded by a re-contact to the household. Although 
small errors may not harm single estimates, they may create 
slight inconsistences between estimates. For this reason, many 
statistical offices have implemented systems with the capacity 
of correcting large amounts of small errors automatically.

The data are subject to edit rules, which in the HBS consist of 
range checks and logical checks. The erroneous data are the 
collected data that falls outside the acceptable range, or fail a 
logical check, for example a household that has expenses for 
internet but no connection to the internet, or a television set 
but no electricity. 
The process of imputation is divided into different steps as 
follows:
• Set the editing/imputation rules in order to divide the 
dataset in two main group: erroneous data/missing   
data and rules for donors which will be used to impute the  
erroneous data;
• Localization of the erroneous data/missing data that are 
subject of errors in the data collection and/or   data entry;
• Impute the erroneous data/missing with correct data  ranges;
• This process is a precondition to accurate official statistics 
data and for this reason a lot of effort is devoted to the design 
and development of an automatized infrastructure. This 
method is also called automatic value modification. 
The seminal work of Fellegi and Holt (1976) laid out a theory 
for automatic editing. The process initially locates the error 
identified by edit rules which are specified by the user. The 
erroneous data are corrected in order to satisfy all edits, 
minimizing the number of values that need to be amended. 
During the imputation stage, the values selected in the 
localization phase as an error are replaced by valid or similar 
values (de Waal and Coutinho 2005; de Waal et al., 2011). 
The most common method of imputation is the hot deck 
imputation (Kalton and Kasprzyk 1986; Andridge and Little 
2010).

2. THE HOUSEHOLD BUDGET SURVEY
The Household Budget Survey  in Albania is a statistical survey 
carried out at by Institute of Statistics of Albania (INSTAT). The 
target group of this survey are Albanian resident households 
with the main focus to present the socio-economic panorama 
of the Albanian households. The first Household Budget 
survey took place in 1993-1994 which were representative 
only in Tirana city, then was followed in 1999-2000 which 
was an annually survey and was representative only in urban 
areas for whole country. The first HBS representative for whole 
Albania and also prefecture level was conducted in 2006-
2007, and at the second one in 2008-2009. From 2014 and 
on HBS is a continuous survey which complies with EUROSTAT 
recommendation.
The main purpose of this suvey is to estimate the level and 
structure of consumption expenditure in the country as a 
whole as well aggregated by prefecture level. This suvey 
provides information about the households expenditures by 
different type of disaggregation like as: prefecture, level of 
education of the head of households, household size etc.
There are two main users inside INSTAT for which the HBS data 
are crucial for their work: Price Sector and National Accounts. 
Price Sector use HBS data to update the consumer price index 
and National Accounts use for the calulation of private final 
consumption expenditure by households.
The HBS may be one of the most complex surveys conducted 
by National Statistical Office because there are three main 
questionnaires which may raise the burden of respondents 
during the data collection phase.  The method of data 
collection is based on PAPI (Paper and Pencil Interview) face to 
face interview. The three main questionnaires collect data for 
different periods of the year and in order to identify routine 
and non-routine expenditures but also to be sure to catch the 
seasonality phenomena.  The following instruments are used: 

• A diary of Purchases is completed by the household where 
they register all household expenses. The value is recorded 
in old Lek and quantities are entered respectively with unit 
measures, etc. Expenditures are recorded in this book referring 
to all costs of products and services made during the 14 days 
(reference period).
•The final interview collects expenses incurred by the 
household for housing, equipment, products and other long-
term non-food, as well as data on household income. The 
final interview is collected based on face to face method. Final 
Interview questions vary in terms of the reference period: one 
month, three months or 12 months before the current period 
of interview.
• A self-Consumption booklet is completed simultaneously 
with the Diary of Purchases. In this booklet the household 
records the amount of used/consumed and estimate values 
of products produced by the household. It is only for those 
households that produce goods; people like farmers, 
stockbreeder’s, hunters, fishermen, etc., also households that 
have to plant a garden, climbing frame, orchard, vineyards, 
plantations, to increase reserves of fish, etc. The value of 
the amounts consumed should be evaluated on the basis of 
the price of the retail (in the local market).There is a 14 day 
period to write entire articles used every day but are produced 
by  themselves, or kg/liter/piece/gram and old Lek (if they 
purchased the articles in to the nearest market).

The sampling design is done in two stages, first a probability 
proportional to size sample, where geographical areas 
are selected, which is followed by a systematic sample of 
households.
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3. EDITING AND IMPUTATION IN THE 
HOUSEHOLD BUDGET SURVEY

Data entry is performed by using the Census and Survey 
Processing System (CSPro). CSPRO Program is a public domain 
software package used by hundreds of organizations and tens 
of thousands of individuals for entering, editing, tabulating, and 
disseminating census and survey data. Although the program 
contains a set of arithmetic corrections, logical corrections 
and verification of coherence between various sections of 
the questionnaire, this is not enough to set all values within 
the ranges for each item.  For this reasons an imputation and 
editing phase is carried out. Errors in the HBS are classified 
based on both their random or systematic nature and the way 
they appear in survey data (logical inconsistencies, outliers, 
etc.). The general flow of the editing and imputation process 
in the HBS is divided into two main approaches, deterministic 
and probabilistic. 
The deterministic approach step is performed to deal with 
some skip rules that have not been implemented in the data 
entry program and also to deal with systematic errors.  The 
systematic errors are located and recoded with a value which 
is out of range, because these are treated in the probabilistic 
approach. 
The probabilistic approach based on the Fellegi-Holt 
methodology for the localization of random errors in 
categorical variables. The Nearest Neighbour Donor method 
for the imputation of missing items is used in the HBS. 

4. IMPUTATION AND EDITING MODEL
Pannekoek and Zhang (2015) have explained how to perform 
the nearest neighbour hot deck imputation:

• First the distance to identify a donor is defined;

• Second the pre-imputed values are corrected in order to 
satisfy all edits, minimizing all the adjustment.

The aim of using the nearest neighbours the one that allows the 
adjusted household to preserve the largest number of values 
from the failed household (minimum change), respecting the 
original frequency distributions.

The nearest neighbour imputation (NNI) is used also by other 
statistical offices like as Statistics Canada, the U.S. Bureau of 
Labor Statistics, and the U.S. Census Bureau due to the access 
of the software’s available to compute the NNI (Sarndal, and 
Lee 1994; Kovar, Whitridge, and MacMillan 1998).

INSTAT uses the SCIA and RIDA softwares for imputation 
which were developed by ISTAT (Riccini et al., 1995). The SCIA 
software uses the Fellegi–Holt methodology for automatic 
Editing and Imputation for categorical variables. The structure 
of SCIA is composed by a specific phase of the data processing 
(data checking/definitions, localization and imputation of the 
errors). The imputation methods of the SCIA deal with: 

• Constrained imputation—where the donors selected from 
the records from the field work will not be imputed if they 
have same values.
• Unperturbed imputation—correct ranges of  the values which 
are calculated from the field work that will not be imputed and 
the donors will be particularly from those records which their 
values are inside the ranges;
• Successive imputation—wherefore each of the variables is 
set a range of suitable values, for each of these variables if a 
donor exists with a value within the range defined;
• Obligatory imputation—where the imputation is needed for 
each variable based on the distribution of the variable itself.
RIDA (Reconstruction of Information with Automatic 
Donation) is generalized software for imputation of missing 
answers and for probabilistic pairing of records. The input files 
(list of minimum of maximum for each variable) which are 
the parameter file and also the dataset. The following steps 
calculate the distances. 
A donor is selected as follows. If a households have missing or 
erroneous values, a group potential donor is identified in the 
same zone or in the primary sampling unit (PSU). These should 
have the same household size and the head of the household 
should belong to the same education category as the head of 
the donating household. Further, the donor must have a valid 
value to be donated; for example if the missing or erroneous 
value concerns a purchase of a durable, the donor must 
actually have reported that type of purchase. If no household 
is found that meets the criteria, the scope of potential donors 
is widened first to the commune. If in the dataset the donor is 
still not found, the search for suitable donors is continued in a 
series of ever larger areas. 
If  more than one household is identified as a potential donor, the 
donor is selected randomly. When a group of potential donors 
has been identified, the selection of the donor for a value that is 
to replace an erroneous value is governed by a distance measure. 
The rationale is to minimize the change in value. For example, 
if a household has reported a purchase out of range, then a 
donor with a purchase as close to the range limit is preferred, 
provided that the other conditions for donor selection are 
met. So for each erroneous record, the distance to each donor 
record that belongs to the same zone or Primary select unit 
(PSU) is calculated. Calculation ends at the end of the PSU, or 
if a zero-distance donor is found, or if the distance D is defined, 
at a distance less than or equal to that of the parameter. When 
the donor has been used 10 times, he is not taken into account. 
The distance between two values x and y depends on the type 
of variable. We distinguish between nominal, ordinal and 
continuous variable. Suppose an error in a nominal variable 
has been identified through a logical error in a relationship 
involving more than one variable. The main thought in the 
Fellegi Holt approach is to minimize changes. Hence if one of 
the values in the erroneous relationship is exactly the same as 
the donor value, this value is preferred (that is, the value is left 
unchanged). More formally expressed:
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Nominal variables. The distance D between values x and y for 
one variable is 0 if the donor and erroneous variable modes 
are equal, 1 otherwise, i.e.

Ordinal variables. The distance is defined by the relationship 
between the value difference of the donor and receive class 
divided by the number of classes -1

Numeric variables: type T = N - The distance is defined by the 
relationship between the value difference of the variable in 
the donor and the wrong and the difference and the maximum 
and minimum value assumed by the variable

In the following figure is presented the strategy of imputation 
for HBS in Albania. If it is needed to impute for systematic 
errors, the variable is subsential to the deterministic process, 
if not it is passed in the probabilistic approach. Based on the 
type of variable the probabilistic approach is done with the 
statistical software: SCIA for categorical variable and RIDA for 
continues variables.

5. RESULTS

This section describes the impact of editing and imputation in 
Household Budget Survey. We are focused on two main groups: 
aggregated level and variable level. Three set of indicators will 
be considered for the aggregated level: 
1. Indicators on the amount of data submitted to the imputation 
procedure, like Number of Records, Number of Variables, and 
Number of Variables subject to the Imputation procedure and 
Number of Total Values.
2. Indicators for the evaluation of the overall effects of the 
imputation procedure, like: 
i) Imputation rate (I): 
(Number of Imputed values/Number of Total values)*100; 
3. Synthetic indicators on the imputation rate by records, like 
for instance Number of Records with Imputation rate greater 
than 2% (i.e. 2% of the values in the record imputed) or a rate 
greater than 5%.

The ESS handbook for quality report set the target value 
for imputation as a value equal or close to zero; imputation 
indicates missing and invalid values. The percent composition 
of imputation rate suggests what the major problems are in 
the overall quality of collected (raw) data. A high percentage 
of net imputation indicates the presence of item non-response 
problems. Otherwise, a high percentage of modification is a 
sign that erroneous values are the main problem; it can then 
be investigated if these errors are originated by data collection 
or data entry. The table shows the assessment of the indicators 
on aggregated level, where the number of the records is 6565 
households who have responded being part of the interview. 
The total number variables which are subject of imputation 
procedure are 901 values and the imputation rate is 7, 96%.

Table 1: Imputation strategy in the HBS in Albania
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Table 2: Quality assessment indicators at aggregate level

In general terms, this subset of indicators can be useful in 
order to understand the behaviour of the E&I procedure. The 
values of these indicators are generally low, it means that the 
E&I procedure doesn’t modify so much the data and there 
aren’t groups of variables records more affected than others. 

The following indicators were used for the evaluation of the 
overall effects of the imputation procedure by variable level:
i) Imputation rate (It) ;
ii) Addition rate (Ia) ;
iii) Modification rate (Im) ; 
iv) Elimination rate (Ie) .

For the quantitative variables the Kolmogorov-Smirnov 
Distance (KS) was also used for measuring the dissimilarity 
between the distributions before and after the corrections. 
This index assumes 0 when the two distributions are equal 
while reaches its maximum.

For the quantitative variables the Kolmogorov-Smirnov 
Distance (KS) was also used for measuring the dissimilarity 
between the distributions before and after the corrections. 
This index assumes 0 when the two distributions are equal 
while reaches its maximum value of 1 when there is a 
maximum dissimilarity between them. In the following table 
are presented the variables with an imputation rate bigger 
than 3%:
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Variables It Ia Im Ie KS 
Mobile phone cards and mobile phone bills 16.5 16.45 0.03 0.00 0.16 
New Car 12.7 12.64 0.06 0.00 0.13 
Monthly rent of the dwelling, including equipment 11.8 1.49 10.28 0.00 0.06 
White beans 11.3 0.00 11.26 0.00 0.03 
Dried onions 8.2 0.00 8.23 0.00 0.08 
Electric power bill (excluding tax for TV) 7.9 7.88 0.00 0.00 0.08 
Olives 7.6 0.00 7.60 0.00 0.08 
Green salad 7.4 0.00 7.39 0.00 0.04 
Bananas 6.5 0.00 6.47 0.00 0.06 
Telephone services bill (fixed line) 5.9 5.89 0.03 0.00 0.06 
Monthly rent of the dwelling, without equipment 5.9 1.46 4.42 0.00 0.06 
Green salad 5.8 0.00 5.83 0.00 0.06 
Bu�er 5.4 0.00 5.39 0.00 0.05 
Paprika 5.2 0.00 5.22 0.00 0.05 
Cucumber 4.4 0.00 4.40 0.00 0.04 
Olives 4.0 0.00 4.01 0.00 0.02 
Products for cleaning and maintenance 3.9 0.00 3.91 0.00 0.04 
Lemon 3.7 0.00 3.73 0.00 0.04 
Spinach 3.7 0.00 3.66 0.00 0.02 
Chicken, hen meat (fresh, chilled, frozen) 3.5 0.00 3.55 0.00 0.01 
Raki 3.5 0.00 3.55 0.00 0.02 
Other alcoholic beverages 3.5 0.00 3.50 0.00 0.02 
Tomatoes 3.5 0.00 3.46 0.00 0.03 
Single, monthly or season �ckets for local transport 3.2 0.00 3.17 0.00 0.03 
Vinegar 3.0 0.00 2.96 0.00 0.03 
 

Table 3: Quality assessment indicators at variable level

 (Number of Imputed values/Number of Total values)*100.    
 Please also note that It = Ia + Im + Ie
 (Number of Additions/Number of Total values)*100
 (Number of Modification/Number of Total values)*100
 (Number of Eliminations/Number of Total values)*100

It should be noted that the only variables for which the 
imputation rate is bigger than 8.5% are the first four variables 
in the table. The main reasons for those situations are 
explained in the following:
• Expenditures for mobile phone cards and mobile phone 
bills: the imputation rate is 16.5% for this variable. During the 
data checks was noted that a certain amount of households 
reported having a mobile phone but they did not report 
any amount for it. Keeping the comparability with the data 
cleaning process, moreover, the imputation did not affect the 
max, min, Q1, Q3, median but only the mean expenditure that 
decreased of 21.6 lek.• Expenditures on annual registrations 
of the vehicle, compulsory insurance, technical inspection 
and other cost for registration: the imputation rate is 12.7%. 
This rate is due to households that reported having a vehicle 
but do not report the amount of the expenditure (Ia=12.64%) 
and only partially by values out of the acceptability ranges 
(Im=0.06%). 

 So is obligatory by law if somebody own a car, the yearly 
tax fees and insurances should be paid so it was decided to 
impute all the missing values. Even in this case a pre-condition 
process was need to keep comparability with the data 
cleaning process implemented during the previous rounds of 
the surveys.
• Expenditures for the rent of the dwelling with equipment: 
the imputation rate is 11.77%. The rule adopted the rent of 
the dwelling with equipment could not be bigger than 1.4 
times the rent for the dwelling without equipment. 
• Expenditures on self-consumption for white beans: the 
imputation rate is 11.3%. The imputations are all due to values 
out of the acceptability ranges (Im=11.3%). The prices of self-
produce and consumed products from the household have 
not the market acceptance prices. The imputed process did 
not influence the number of missing records.
For the remaining variables the imputation rate and the KS 
distance was considered acceptable.
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6. ACCURACY QUALITY INDICATOR
ESS quality report handbook recommends that in order to 
produce reliable and accurate official statistics, Statistical 
Offices should measure accuracy quality indicators. The 
definition of accuracy from ESS handbook is: the degree 
of closeness of computations or estimates to the exact or 
true values that the statistics were intended to measure. 
Reliability refers to the closeness of the initial estimated value 
to the subsequent estimated value. One of the indicators 
recommended to be produced is the coefficient of variation 
for the main indicators produced of the survey. The CV is a 
measure of the precision of a statistical estimator, mostly 
expressed in a percentage. More specifically, it has the function 
of eliminating measurement units from precision measures 
and one of its roles is to make possible comparisons between 
precision of estimates of different indicators. The CV is smaller 
the more accurate is the estimator. The recommendations of 
Eurostat for different survey based on regulations may include 
specifications for precision thresholds at different population 
levels. 

The expenditures for the group “Food and non-alcoholic 
beverages” in average for the year 2014 in raw data are 
recorded around 32 thousand ALL and in clean data are 
recorded around 30 thousand ALL. The difference between 
raw and clean data, are mostly related to the expenditures on 
self-consumption for white beans.
The group of expenditures for housing, with expenditures for 
electricity, water, fuel, rent and small repairs with an average 
monthly expenditure in raw data are recorded data 6,405 ALL 
and  clean  data are recoded 7,085 ALL.

Graphic 2: Estimation of level of consumption expenditures raw and clean data

Source: Household Budget Survey, 2014.

The main objective of Household Budget Survey is to produce 
the average consumption expenditures for the 12 main groups 
on household level based on the description of products and 
services classified in the Individual Consumption According to 
Purpose (COICOP).
Graphic 2 and 3, shows the estimation of 12 main groups of 
consumption expenditures and their coefficient of variation in 
raw and clean data. Raw data are considered the data from 
the fieldwork. Clean data are considered those for which are 
executed all the procedures of editing and imputation.
As it is shown in graphic 1, the highest level of the expenditures 
are recorded for the group of “Food and non-alcoholic 
beverages” in raw and clean data with the same approach. 
The second group for which the household spends more is 
“Housing excluding imputed rent” which has also the same 
approach in both datasets.   

The expenditures for the group “Transport” in average for the 
year 2014 in raw data are recorded 5,093 ALL and in clean 
data are recorded 3,337 ALL. The difference between raw and 
clean data, are mostly related to the expenditures on annual 
registrations of the vehicle, compulsory insurance, technical 
inspection and other cost for registration.
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Graphic 3: Coefficient of Variation by COICOP for raw and clean data

Source: Household Budget Survey, 2014.

The Coefficient of Variation for the expenditures for the group 
“Food and non-alcoholic beverages” for the year 2014 in 
raw data is recorded 1% and clean data 0.8%. For the group 
“Transport” the coefficient of Variation for the expenditures 
for the year 2014 in raw data is recorded 3.4% and clean data 
3.3%. In almost all the group of COICOP the coefficient of 
variation is lower in clean data. 

Graphic 4: Consumption expenditures distribution by percentiles raw and clean data

Source: Household Budget Survey, 2014.
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Regarding the accuracy, the CV was used. Considering that 
the lower the CV, the higher the accuracy, it seems that 
the accuracy is the highest for the group of “Food and non-
alcoholic beverages” while it is the lowest for the “Education”. 
The target value of the CV is smaller in raw and clean data so 
the effects of the imputation procedure are lower in the HBS 
data.

The mean expenditures the 20% percentiles of the household 
in Albania are in average for the year 2014 in raw data 32,979 
ALL and in clean data are recorded 34,723 ALL. The mean 
expenditures the 100% percentiles of the household in Albania 
are in average for the year 2014 in raw data 137,563 ALL and in 
clean data are recorded 126,420 ALL. 

Graphic 5: Coefficient of Variation for raw and clean data by percentiles raw and clean data

Source: Household Budget Survey, 2014. 

As it can be seen in the above graphic, the values of CV in the raw and the clean data are very close to each other.

7. CONCLUSION

The purpose of the editing and imputation process is to create 
a complete dataset without evident errors. In case of HBS, the 
general flow of the editing and imputation process uses two 
main approaches, deterministic and probabilistic where the 
deterministic approach is used to deal with skip rules and 
with systematic errors. Meanwhile the probabilistic approach 
is based on Fellegi-Holt methodology for categorical variables. 
The Nearest Neighbour Donor method for the imputation of 
missing items is used. 
Obviously, the imputation and editing process has an impact 
on the aggregate and variable level for the HBS data, which 
were measured using different groups of indicators. 
Based on the three set of indicators considered for the 
aggregated level to measure the impact of editing and 
imputation in Household Budget Survey, the E&I procedure 
doesn’t change that much the real data and the changes have 
almost the same affect in all the variables. 
After the analysis, there are four variables where the 
imputation rate is bigger than 8.5%: Expenditures for mobile 
phone cards and mobile phone bills, expenditures for a new 
car, expenditures for the rent of the dwelling with equipment 
and expenditures on self-consumption for white beans. 
For the remaining variables the imputation rate and the KS 
distance was considered acceptable.
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Abstract

Nowadays the Information and Communication 
Technology is very significant for the performance 
and business longevity. ICT it is used mostly by large 
enterprises which invest in this technology as it raises 
its productivity and to increase the quality of the 
products provided by enterprises. Now all businesses 
of all sizes are invested in this technology and notably 
in developing country as in Albania. In these countries, 
where this technology has come later, the productivity 
is slighted increased while using Information and 
Communication Technology (ICT).
The scope of this study is to measure impact of ICT in 
enterprise productivity and in higher labor productivity. 
This study investigated in usage of ICT by enterprises 
of all sizes based on two surveys carried out by INSTAT, 
SBS and ICT surveys. The study takes into account the 
size, activity, geography of enterprises and proportion 
of enterprises using computer, internet and web 
presence. Both these surveys are sample survey, where 
SBS include a large number of micro enterprises (1-9 
employed) and ICT include data from enterprises with 
more than 10 employed. 

The study shows that small enterprises operating in 
Accommodation and food service activities, should 
receive more support both in terms of facilitating their 
access to ICTs and in terms of to increase productivity 
and improve the quality of services provided by 
employees using computers at their work.

Key words:

ICT, productivity, labor productivity, enterprises
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1.INTRODUCTION
Productivity is an important economic factor which has a 
key role in evaluating the economic growth. It is identified 
as the foundation for economic prosperity, a prerequisite 
for national development and also an important indicator 
of organizational competitiveness (Dedrick et al., 2003). 

Labour productivity reflects a enterprise's ability to 
generate higher production in the unit of time. Generally 
speaking, productivity is concerned with the ratio of 
inputs and outputs in the production process: how much 
output is generated with the available production factors. 
In order to put into operation this concept, both the 
input and output of the production process have to be 
defined. Regarding the production factors, productivity 
can be defined regarding a specific production factor (e.g. 
labour) or regarding all production factors (total factor 
productivity). Regarding the output of the production 
factors, two commonly used output indicators are gross 
production and value added .

Information and Communication Technology (ICT) has 
boosted the enhancement in the labor skills of the 
employed and in consumer sophistication. As a result, 
the increase of technology usage causes a raise in labor 
productivity and “drives economic growth, one way or 
another” (Quah, 2002, p. 22). 

It is important to understand how the investments in IT 
capital might pay off and be an ever-increasing share of 
capital investment (Gilchrist et al., 2001). Through years 
much debate has been done either to investment or not 
in IT. Reliance on technologies such as email and websites 
for communication with costumers or suppliers according 
to Heshmati, Almas; Rashidghalam, Masoomeh, 2016, had 
a positive impact on labour productivity of enterprisess.

Technology and the Internet are the basis of every work 
process, transforming the way large and consolidated 
businesses operate. Through technology businesses can 
automate manual operations and process information 
much faster. Business technology often used personal 
computers, server storage systems and retail systems 
or cash registers while the usage of internet has created 
new forms of communication that companies use when 
processing financial information and business.Today, 
more people must manage more information, which in 
turn requires more technological support that demands 
and creates more information. 

The facilitating barriers towards the information access, 
where ICT is supposed to be a crucial driver, can lead to 
faster economic growth through expanded investments 
regarding to Levine (1997).

During the last 10 years, in Albania there is a noticeable 
increase in investment in technology infrastructure and 
related services. This policy undertaken also by the 
government has influenced and stimulated the private 
sector supplying goods and services to the government 
that it will later be used to provide government’s services 
to businesses and citizens. Businesses are investing 
more in technology as a crucial point to increase their 
productivity. The usage of ICT, together with applications, 
supported by investments in infrastructure, is embedded 
in a process that promotion a higher productivity of 
the enterprises, labour productivity and increase of the 
efficiency of the services provided to the consumers. 
Albanian economy is small and enterprises found 
important to invest in ICT as it will increase labour 
productivity as it has strong implications for the longevity 
into the market. 

This paper analyses labour productivity and its 
determinants in the enterprises that produce goods and 
services in Albania. This study uses the data from two 
surveys carried out by National Institute of Statistics 
for year 2017. It was noticed that capital intensity and 
wages are significantly positively affected by productivity. 
This study provides a more detailed alternative 
approach to the state of labour productivity in Albanian 
economy. Labour productivity reflects on the ability of 
enterprises to generate higher production or values 
per employment. In order to better understand most 
of the determinants that impact in labour productivity, 
it was studied also the reliance on technologies 
such as use of portable devices to access emails, 
work space and use of websites for communication.  
Following the paper, an approach of theoretical and 
analytical literature related to the development of 
Information and Communication Technology in Albanian 
enterprises will be presented. Regarding the data analysis 
of Information and Communication Technology in 
Albanian enterprises, the methodology followed for data 
analysis and the literature on which the analysis of the 
paper is based, the description of the data included in 
the analysis and the empirical results of the model will 
be presented.
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2. REVIEW OF LITERATURE
Countries are forced to search for factors, new 
alternatives stimulating economic development in order 
to stay competitive in global markets. A number of 
studies have attempted to analyse labour productivity 
and its determinants.

Krugman (1992), Gomez, Musso, Stocker & Turunen 
(2006), Bagley (2010), Frankel & Kendrick (2008) have 
treated the ability of a country to improve living standard 
depends on its ability to prompt labour productivity and 
efficiency growth and productivity is among quantities 
reflecting the level of competitiveness. It should be noted 
the total factor – land, labour and capital – productivity or 
individual factor productivity may be calculated. 

Over years, it has not been easy to evaluate the cause-
effect relationship and impact of technological, economic 
and social development to prove that ICT are the factor of 
economic increase of efficiency, productivity and growth. 
The huge progress in the field of ICT can be presumed as 
the main cause of economic changes of both commercial 
companies and the whole country, and these changes, first 
of all, are expressed by the growth of labour productivity.

Bagley (2010) suggests using labour productivity as 
the quantity reflecting wellness of the state economy. 
Development of a state or sector (industry) economy may 
be reflected the efficiency of employed labour force also 
stated by Van Ark & Monnikhof (2000). The development 
of ICT have become one of the most important sources 
for increase of labour productivity, stated by Audretsch 
& Welfens (2002), under the conditions of the new 
economy.

Labour productivity can simply be defined as total 
produced output or sales per employee at the enterprises 
level. The results show large variations in labour 
productivity across enterprises from the manufacturing 
and service sectors; these can be attributed to differences 
in their possible determinants (Heshmati, Almas; 
Rashidghalam, Masoomeh, 2016).

According to Davidavičienė (2008), the importance 
of information’s system that based on ICT has 
dramatically increased during the past decade as an 
increasing number of businesses have implemented ICT. 
Through effectively information processing, the use of 
communication technologies may increase the efficiency 

of the whole present economic system and may cause 
changes in economy of companies, industries and a 
country and influence the growth of added value. 

Some authors reveal the impact of ICT development on 
the growth of economy, including also the growth of 
labour productivity, on the theoretical level. According 
to Zhen-Wei Qiang, Pitt & Ayers (2003), ICT can influence 
labour productivity and economics growth via three 
channels: 1) Total factor productivity (TFP) growth in 
sector producing ICT; 2) Capital Deeping and 3) TFP 
growth through reorganization and ICT usage. 

According to Zhen-Wei Qiang, Pitt & Ayers, (2003), the ICT 
revolution partly consists at higher productivity growth 
in industries producing ICT that are driven by rapid 
technological. They noted, that advances in ICT have 
the potential to significantly   reorganize how goods and 
services are new markets, new products and new ways 
of organizing how society operates – in much the same 
way electric motor, the telephone and the computer chip 
have done previously. 

The entire economy can progress by technological 
changes and naturally may be effect TFP growth and 
demonstrate ICT’s potential to stimulate productivity. 
Usage of ICT can reduce administrative procedures, 
disseminate information cheaply and efficiently and 
trigger new business models that are more productive. 
Taking into consideration these facts the authors formed 
model of the ICT impact on economic growth. 

The impact of ICT on economic rates was discussed by 
Katz (2009) in theoretical level and based on retrospective 
studies. ICT has been found to have a direct influence 
on the economy at four levels: productivity; Creation/
relocation of enterprises; Employment, Economic growth 
studied by this author. Katz (2009) notes that should be 
stressed the improvement of productivity, particularly in 
those industries that are ICT-intensive but also in those 
that are not.  It could be stated that the impact of ICT 
on labour productivity can be observed in the level of 
a company, an industry and a country from theoretical 
concepts of the impact of ICT development on the growth 
of productivity and economy.

Correlations between ICT or IT on labour productivity 
have been studied by many authors. As indicated by 
Brynjolfsson (1993, 1994), Dedrick, Gurbaxani & Kraemes 
(2003), Rangriz & Raja (2011), the first studies of IT 
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impact on productivity were performed in 1987–1991. 
According to Rangriz &, Raja (2011), later Brynjolfsson 
(1993), Brynjolfsson & Hitt (1995, 1998), Oliner & Sichel 
(2000), Colecchia & Schyler (2001), Jorgensen (2001); 
Stiroch (2001), Jorgensen, Ho Mun & Stiroch (2005) and 
others who performed studies using larger scale data 
and more complicated research methods established 
a positive and significant impact of ICT on productivity 
of companies and countries. Discrepancies of results 
encouraged scientists to continue studies of the impact 
of ICT on labour productivity.

3. METHODOLOGY
3.1 Methodology

The method used for data analysis is OLS (Ordinary 
Least Square). As a predictive analysis, duke plotësuar 
disa kushte në lidhje me linearitetin e të dhënave, 
zgjedhjen në mënyrë rastësore të vrojtimit, mungesës së 
heteroskedasticitetit ect., this regression is used to explain 
the relationship between one continuous dependent 
variable and two or more independent variables. To 
estimate the labour productivity model it is used a cross-
sectional sample of enterprises, where are included data 
from different enterprises in Albanian economy. The 
model follows as:

(1) Labour productivity=f (Output, wages, capital intensity, 
enterprises characteristics, ICT indicators) 

Where: labour productivity is measured as value of annual 
production per unit of labour at the enterprise level. The 
key variables as determinants of labour productivity are 
wages to compensate labour and capital intensity, namely 
capital per employee. The enterprise characteristics 
indicators include: size of enterprise; age of enterprise 
and economic activity. ICT indicators include: website 
presence and use of portable devices to access emails 
and work space.In the following, using the analyzed 
model and model evaluation and application by Heshmati 
(2016) in relation to labour productivity in Kenya for the 
manufacturing and service industry, the paper will give 
the adaptation of the analysis and evaluation of a case 
of Albania.

3.2 Data

The data used in this study are based on two data sources 
that are available from National Institute of Statistics 
of Albania. These statistics are produced using the data 
from two surveys: Structural Business Statistics (SBS) 
and Information and Communication Technology in 
Enterprise (ICT-ENT). The main aim of Structural Business 
Statistics is to show the structure of the business sector 
with regard to economic data. Data are presented for the 
total business sector by economic activities and by size 
class of enterprises. 

Structural Business Statistics (SBS) is a sample survey 
and covers all market enterprises producing goods and 
services which based on NACE Rev.2 classification, have 
the main activity from (B) to (S) excluding S94. Structural 
Business Statistics comprise all active enterprises in 
Albania of all legal forms. Population consists of all 
enterprises that according to Statistical Business Register 
were active in December of the reference year and have 
their economic activity in one of the activities covered by 
SBS. Structural Business Statistics measures the results of 
enterprises, investments, employment and labor costs 
for the business sector, by branch and size classes of 
employment. The sample of SBS survey is approximately 
15,600 enterprises. The size class variable classification is 
done in the following groups: 

• Enterprises with 1 employed, 

• Enterprises with 2-4 employed

• Enterprises with 5-9 employed

• Enterprises with 10-19 employed

• Enterprises with 20-49 employed

• Enterprises with 50-79 employed

• Enterprises with 80-249

• Enterprises with 250 or more employed. 
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All enterprises with 10 or more employed are included in 
the survey. The method used is Simple Stratified Random 
Sampling method. Classification of enterprises is done 
according to Nomenclature of Economic Activities, NACE 
Rev.2 while the classification of size class of enterprises 
is done by number of employed, measured as full time 
equivalent. 

Information and Communication Technology in 
enterprises survey provides indicators on the usage 
of Information and Communication Technology for 
economic enterprises (ICT-ENT).  

ICT-ENT survey is a sample survey that includes all active 
enterprises that perform activity from C to N including S 
95.1 of NACE Rev.2. The observation units are enterprises 
with 10 and more employed that have been active in the 
Statistical Business Register. The ICT survey has a sample 
of approximately 1,500 enterprises of all legal forms.

The data used in the paper are produced via linking micro 
data from SBS and ICT survey. The data from these two 
surveys are linked for the year 2017. ICT survey is carried 
in the recent years and so the time series of data linkage 
with SBS survey is limited. 

The variables analyzed from SBS survey are: economic 
activity (NACE 2 digit codes), number of employed, wages, 
capital intensity, and size class of enterprises and age of 
enterprises. The variables analyzed from ICT-ENT survey 
are the indicators regarding usage of computer, internet, 
website presence, ICT skills employment, use of portable 
devices to access emails and work space, usage of ERP 
package, CRM package usage for marketing and usage of 
electronic information for supply chains.

The data used in this paper are taken from National 
surveys carried out by National Institute of Statistics 
based on Eurostat methodology. The final dataset 
created by linking SBS and ICT-ENT datasets consist in 
1,046 enterprises surveyed and responded in Albanian 
economy for year 2017.Therefore, it has to do with a 
factor analysis in data at the cross sectorial-level.

The dependent variable is labour productivity defined as 
the value of all annual production of goods and services 
producers (IZA, 2016). The capital intensity variable 
is measured as the sum of the annual investment on 
machinery, vehicles, equipment and annual investment 
in land, buildings and structures of labour and it is 
expected to have positive effect on labour productivity. 
The wage variable that defines the average wage per 
employment is obtained by dividing total wages by the 
total yearly average number of employed. This variable 
includes wages, salaries and benefits including food, 
transport and social security.

The enterprise characterizes variable refers to age, size 
and economic activity of enterprise. The age of enterprise 
is measured as number of years operated in the market. 
The size of the enterprise is classified on size classes 
by number of employed (measured as employed on a 
full-time basis). There are used three size classes: 10-
49, 50-249 and 250+. Based on economic activities, the 
enterprises are classified in two main groups: producer of 
goods and producer of services.

In the category of ICT indicators the Website use includes 
cases when an enterprise has its own website and use 
it to communicate with clients and suppliers (e.g to 
publish product catalogs or price, etc) and use of portable 
devices to access emails and work space which suggests 
that the enterprises can open from outside the emails, 
documents, etc). 

Labour productivity, capital intensity and wage variables 
were transformed to logarithmic form. Transforming 
variables into logarithms into a regression model is a 
very common way to handle situations where there is 
a non-linear relationship between independent and 
dependent variables. Logarithmic transformations are 
also a convenient tool for transforming a highly sloping 
variable into a variable that is approximately normal.

The coefficients reflect percentage change in labour 
productivity in response to percentage changes in capital 
intensity and wage variables. 

ICT indicators are dummy variable where 1 indicates 
website presence and usage of portable devices, while in 
reverse it takes the value 2.

3.3 Model specification and estimation

Summary statistics regarding the variables on factors 
of production, products produced and labor, enterprise 
characteristics and ICT indicators used in the study are 
presented in Table 1.

Given the heterogeneity of the sample under consideration 
and the differences between enterprises according to the 
variables analysed, the value of the coefficient of variation 
(CV) appears high due to a standard deviation presented 
for some of the variables such as: Production, Wages, 
Capital Intensity, Number of Employees, Capital Intensity 
/ No. of Employees, Production / No. of Employees and 
Use of Portable Devices. These values are explained 
by the fact that in the analyzed sample are included 
enterprises of different sizes and consequently the 
amount of standard deviation in relation to the sample 
average in the above indicators, is higher than 1.
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In different situation are presented indicators on the 
salaries / number of employees, age of the enterprise, 
productive activity, size of the enterprise, presence of 
the website and use of portable devices. Despite the 
heterogeneity of the sample analyzed, these indicators 
represent a CV <1 because some of the variables analyzed 
are presented as binary variables. As a result, the standard 
deviation is not high, especially for enterprise ICT survey 
variables.

Based on the indicator Wage / No. of employees, unlike 
the wage variable which presented a CV> 1, the standard 
deviation from the average wage per number of employees 
is low based on the fact that wages per employee are not 
based on the age and size of enterprises.

The model in equation was estimated by ordinary least 
squares (OLS) . These differed by generalizations of the 
basic model with vectors of enterprises, labour and 
enterprise characteristic variables. They were used to 
study the impacts of various categories of factors on 
labour productivity in the producer of goods and services 
in Albania at the enterprise level. 

In order to check for collinearity among the explanatory 
variables, correlation coefficients among all the variables 
is presented in Table 2. Labour productivity is positively 
correlated with wages but not with capital. No one of 
the combinations have higher correlation than 0.50. This 
means that between variables there is no multicollinearity. 
The age of the enterprise, size and economic activity 
shows no correlation with labour productivity. 

Descrip�ve Sta�s�cs 

N Minimum Maximum Mean Std. Devia�on CV=StdDev/Mean 
Produc�on 

(thousand ALL) 1046 - 54,647,430 478,779 2,072,468 4.33 

Wages (thousand 
ALL) 1046 800 4,217,728 71,835 203,851 2.84 

Capital intensity 
(thousand ALL) 1046 - 8,489,540 55,444 332,951 6.01 

Number of 
Employed 1046 11 6,488 132 285 2.16 

Capital intensity 
(thousand ALL)/ 
No of Employed 

1046 - 36,391 465 1,892 4.07 

Produc�on 
(thousand ALL)/ 
No of Employed 

1046 - 532,981 4,098 17,291 4.22 

Wages (thousand 
ALL)/No of 
employed 

1046 21 8,039 499 463 0.93 

Age of enterprise 1046 1 27 13 7 0.52 
Economic ac�vity 1046 1 2 2 1 0.33 

Size of 
enterprise_SME 

binary 
1046 1 3 2 1 0.37 

Website presence 1030 - 1 1 0 0.65 
Use of portable 

devices 1046 - 1 0 0 1.50 

Valid N (list wise) 1030     

 

Table 1: Descriptive Statistics

Source: Structural Business Statistics Survey, Information and Communication Survey in Enterprises, Author’s calculation, 2019



Institute of Statistics
Republic of Albania

36

INFORMATION AND COMMUNICATION TECHNOLOGY DEVELOPMENT IN ALBANIAN ENTERPRISES

Table 2:  Correlation between estimated variables 

 LN_Produc�on/No 
of employed 

LNWages/ 
No of employed 

LNCapital 
intensity/ 

No of 
Employed 

Age of 
enterprise 

Economic 
ac�vity 

Size of 
enterp

rise 

Website 
presence 

Use of 
portable 
devices 

 

LN_Produc�on/ 
No of employed 

Pearson 
Correla�on 1 .451** .411** .140** -.086** -.057 .237** .217** 

Sig. (2-
tailed) 

 
.000 .000 .000 .005 .064 .000 .000 

N 1041 1041 776 1041 1041 1041 1025 1041 

LNWages/No of 
employed 

Pearson 
Correla�on .451** 1 .189** -.006 .264** .091** .260** .253** 

Sig. (2-
tailed) 

.000 
 

.000 .852 .000 .003 .000 .000 

N 1041 1046 778 1046 1046 1046 1030 1046 

LNCapital 
intensity/No of 
Employed 

Pearson 
Correla�on .411** .189** 1 .135** .030 -.049 .180** .131** 

Sig. (2-
tailed) 

.000 .000 
 

.000 .398 .175 .000 .000 

N 776 778 778 778 778 778 767 778 

Age of 
enterprise 

Pearson 
Correla�on .140** -.006 .135** 1 -.187** .119** .059 .040 

Sig. (2-
tailed) 

.000 .852 .000 
 

.000 .000 .060 .201 

N 1041 1046 778 1046 1046 1046 1030 1046 

Economic 
ac�vity 

Pearson 
Correla�on -.086** .264** .030 -.187** 1 

-
.127** 

.201** .116** 

Sig. (2-
tailed) 

.005 .000 .398 .000 
 

.000 .000 .000 

N 1041 1046 778 1046 1046 1046 1030 1046 

Size of 
enterprise 

Pearson 
Correla�on -.057 .091** -.049 .119** -.127** 1 .269** .169** 

Sig. (2-
tailed) 

.064 .003 .175 .000 .000 
 

.000 .000 

N 1041 1046 778 1046 1046 1046 1030 1046 

Website 
presence 

Pearson 
Correla�on .237** .260** .180** .059 .201** .269** 1 .261** 

Sig. (2-
tailed) 

.000 .000 .000 .060 .000 .000 
 

.000 

N 1025 1030 767 1030 1030 1030 1030 1030 

Use of portable 
devices 

Pearson 
Correla�on .217** .253** .131** .040 .116** .169** .261** 1 

Sig. (2-
tailed) .000 .000 .000 .201 .000 .000 .000  

N 1041 1046 778 1046 1046 1046 1030 1046 
**. Correla�on is significant at the 0.01 level (2-tailed). 
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At the first step it is analyzed the estimation results for 
the basic model in which labour productivity was only 
affected by main variables like capital intensity and 
wages. Further, in the model 2 are added the enterprise 
characteristics variables. This model was completed by 
adding the ICT category variables. The model 3 considers 
seven ICT indicators, where only two variables resulted to 
be significant and have impact in the labour productivity. 

Model 4 is selected as the preferred and specified model 
where all the variables are significant and reasonable in 
explaining variations in labour productivity among the 
sample all producers of goods and services in Albania.

Model 1 was the most restricted and Model 3, the most 
generalized model specification. The models are nested 
and thereby allow testing for selection of appropriate 
model specifications. The test results show that the 
Model 4 was the accepted as the model best specified of 
functional form which served as a base for the analysis. 
The performances of each model are measured in 
coefficient of determinations, adjusted R2, for explaining 
variations in labour productivity presented in the table 3. 
In the Annex, can be found all the statistics of four models 
analyzed.

Table 3: Parameter estimates through Ordinary least squares of labour productivity, N=1046

Source: Structural Business Statistics Survey, Information and Communication Survey in Enterprises, Author’s calculation, 2019

 Model 1 Model 2 Model 3 Model 4 

Variable Coefficient
s 

Robust 
Standart 

Error 
Coefficients 

Robust 
Standar
t Error 

Coeffic
ients 

Robust 
Standa
rt Error 

Coefficien
ts 

Robust 
Standa
rt Error 

Constant 2.102 .371 2.103 .362 
2.66

3 
.396 2.618 .372 

LNWAage/ 
No.of.emp .792 .062 .952 .062 .868 .066 .878 .063 

LNCapitalIntens/ 
No of empl .177 .016 .162 .015 .145 .016 .146 .015 

Age of 
enterprise 

  
.016 .005 .014 .005 .014 .005 

Economic ac�vity   -.433 .065 -.518 .069 -.512 .066 
Size of enterprise   -.269 .048 -.358 .052 -.355 .050 
Website presence     .333 .077 .333 .075 
ICT skills 
employment 

  
  .019 .076   

Usage of portable 
devices 

  
  .193 .071 .201 .069 

Usage of ERP 
package 

  
  .102 .065   

CRM package for 
marke�ng  

  
  -.034 .087 

  

Usage of 
electronic 
informa�on for 
supply chains 

  

  -.056 .104 
  

R2 
0.312  

0.380  
0.40

8 
 0.406  
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Given the small and heterogeneous sample as 
well as the analyzed data refer to only one year, 
R2 is relatively high, in the interval 0.312 and 0.408. 
Enterprises with 1-9 employed that are covered in 
SBS survey counts for approximately 94% of the 
total goods and services producers in Albanian 
economy. This size group of enterprises is not 
covered in ICT survey in enterprises. In the table 4 is 
presented the model accepted for further analyses. 

Labour productivity, capital intensity and wage variables 
were transformed to logarithmic form. The coefficients 
are presented as in the constant elasticity form and 
are easy to interpret directly. They reflect percentage 
change in labour productivity in response to percentage 
changes in capital input intensities and wages.  In all 
the models wage elasticity is positive (in the range of 
0.062 and 0.88) and statistically significant at less than 
the 1 per cent level. Consistent with theory and our 
expectations, a higher level of wages increased labour 
productivity. Wages had the strongest effect on the 
level of labour productivity. As expected, wages and 
capital intensity were the key determinants of labour 
productivity among Albanian enterprises. In the simple 
model the effects of capital intensity (0.177) on labour 
productivity were weaker than that of wages (0.792).

The variable "Production Activity" is presented as a 
binary variable where if it is manufacturing industry, it 
gets the value 1 and if it is service industry, it gets the 
value 0. From the regression result, it results that the 

 

For this model the main conditions based on Wooldridge 
(2012) were tested and met regarding the linearity of the 
dependent variable on the independent variables, random 
selection of the included sample, the mathematical 
expectation of the standard error on the independent 
variables is 0. Also performed test for the presence of 
heteroscedasticity and it turned out that Significance = 
0.08> 0.05. At the level of 5% reliability, this model has 
no presence of heteroscedasticity, so hypothesis 0 does 
not collapse and the standard error in different values of 
independent variables has a constant variance.

Table 4: Summary statistics of regression analyzed

Coefficientsa
 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

 

(Constant) 2.618 .372  7.044 .000 

LNWage/No of employed .878 .063 .427 13.836 .000 

LNCapitalIntensity/No of 

employed 
.146 .015 .278 9.454 .000 

Age of enterprise .014 .005 .090 3.085 .002 

Economic 

activity_Production 

acticity 

-.512 .066 -.237 -7.728 .000 

Size of enterprise -.355 .050 -.214 -7.139 .000 

Website presence .333 .075 .139 4.426 .000 

Usage of portable devices .201 .069 .087 2.925 .004 

a. Dependent Variable: LNProduction/No of employed 

 

gets the value 1 and if it is service industry, it gets the 
value 0. From the regression result, it results that the 
manufacturing activity has 51.2% lower productivity / 
number of employees that service activity. Regarding 
the indicator "SME_binar", the groups of enterprises are 
presented according to the number of employees where 
1 indicates small and medium enterprises up to 249 
employees and 0 if it is a large enterprise with over 249 
employees. The regression shows that small and medium 
enterprises result in 35.5% less productivity / employees 
than large enterprises.In the next model the enterprise 
characteristics like age, size of enterprise and economic 
activity were added. The coefficient of age of enterprise 
is statistically significant and positive suggesting a 
positive relationship between labour productivity and a 
firm’s age at an increasing rate. It indicates that labour 
in older business was more productive than in young 
business, which can be possibly explained by business 
experiences. The indicators of ICT category included in 
the preferred model were statistically significant, have 
the expected signs and have a positively affect the 
labor's productivity in an enterprise. 
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5. CONCLUSIONS
Labour productivity reflects on the ability of an enterprise 
to generate higher production or values. Albanian 
economy is small and enterprises found important to 
invest in ICT as it will increase labour productivity as it 
has strong implications for the longevity into the market. 
This paper analyses labour productivity and its 
determinants in the enterprises that produce goods 
and services in Albania. This study provides a better 
understanding of the state of labour productivity in 
Albanian economy. Data from two surveys were carried 
out by National Institute of Statistics for year 2017. 
It was noticed that capital intensity and wages are 
significantly positively affected by productivity. Labour 
productivity reflects on the ability of enterprises to 
generate higher production or values per employment. 
In order to better understand most of the determinants 
that impact in labour productivity, it was studied also the 
reliance on technologies such as use of portable devices 
to access emails, work space and use of websites for 
communication. These results are consistent with results 
of other studies conducted on labour productivity. The 
current dataset is at enterprise level, which helps to 
better understand the individual enterprise production, 
market environment conditions and performance.  
It is certainly positive that the sample covers both goods 
and services producers. From the results of the study 
shows that capital intensity and wages significantly and 
positively affects labour productivity.

Wages had the strongest effect on the level of labour 
productivity. As expected, wages and capital intensity 
were the key determinants of labour productivity 
among Albanian enterprises. Regarding enterprises 
characteristics like age, size of enterprise and economic 
activity it is noticed a positive relationship between 
labour productivity and a enterprises’s age. Reliance 
on technologies such as emails and websites for 
communication purposes had significant positive impacts 
on enterprises’ labour productivity. It is important to 
acknowledge that this study has several limitations, 
mostly due to the nature of the data used. The data taken 
in consideration refers to only one year of data series 
from both survey conducted from National Statistical 
Office and a small set of data linkage because enterprises 
with 1-9 employed that covered 94% of the total goods 
and services producers in Albanian economy are not 
analyzed. This size group of enterprises is not covered in 
ICT survey in enterprises. This study was focused in goods 
and services producers and excluded agriculture, finance 
and public services in education and health.Despite 
data limitations, it is made a significant contribution 
in illustrating the impact of increasing investments in 
technology by businesses to increase their productivity.
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Annexes 
Modeli 1

Variables Entered/Removeda 
Model Variables Entered Variables Removed Method 

1 

LNCapitalIntensity/
No of employed 
LNWAage/No.of.e
mp b 

. Enter 

a. Dependent Variable: LNProduc�on/No of employed 
b. All requested variables entered. 

Model Summary 
Model R R Square Adjusted R Square Std. Error of the 

Es�mate 
1 .559a .312 .310 .88929 
a. Predictors: (Constant), LNCapitalIntensity/No of employed, 
LNWAage/No.of.emp 

ANOVAa 
Model Sum of Squares df Mean Square F Sig. 

1 
Regression 277.197 2 138.598 175.257 .000b 
Residual 611.311 773 .791  

Total 888.507 775   
a. Dependent Variable: LNProduc�on/No of employed 
b. Predictors: (Constant), LNCapitalIntensity/No of employed, LNWAage/No.of.emp 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 

(Constant) 2.102 .371 5.670 .000 
LNWAage/No.of.emp .792 .062 .386 12.695 .000 
LNCapitalIntensity/No of 
employed 

.177 .016 .337 11.086 .000 

a. Dependent Variable: LNProduc�on/No of employed 
 



Institute of Statistics
Republic of Albania

43

INFORMATION AND COMMUNICATION TECHNOLOGY DEVELOPMENT IN ALBANIAN ENTERPRISES

Annexes
Modeli 2

Variables Entered/Removeda 
Model Variables Entered Variables Removed Method 

1 

Size of enterprise, 
LNCapitalIntensity/
No of employed, 
Economic ac�vity, 
Age of enterprise, 
LNWAage/No.of.e
mp b 

. Enter 

a. Dependent Variable: LNProduc�on/No of employed 
b. All requested variables entered. 

Model Summary 
Model R R Square Adjusted R Square Std. Error of the 

Es�mate 
1 .616a .380 .375 .84616 
a. Predictors: (Constant), GroupSME, LNCapitalIntensity/No of employed, Nacja, 
age_ok, LNpaga000PLSHM 

ANOVAa 
Model Sum of Squares df Mean Square F Sig. 

1 
Regression 337.193 5 67.439 94.189 .000b 
Residual 551.314 770 .716  

Total 888.507 775   
a. Dependent Variable: LNProduc�on/No of employed 
b. Predictors: (Constant), Size of enterprise, LNCapitalIntensity/No of employed, Age of enterprise, 
LNWAage/No.of.emp, Economic ac�vity 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

 

(Constant) 2.103 .362  5.814 .000 
LNWAage/No.of.emp .952 .062 .464 15.257 .000 
LNCapitalIntensity/No of 
employed .162 .015 .307 10.463 .000 

Age of enterprise .016 .005 .102 3.467 .001 
Economic ac�vity -.433 .065 -.201 -6.618 .000 
Size of enterprise -.269 .048 -.163 -5.614 .000 

a. Dependent Variable: LNProduc�on/No of employed 
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Variables Entered/Removeda 
Model Variables Entered Variables Removed Method 

1 

Usage of electronic informa�on for 
supply chains, Economic ac�vity, 
LNCapitalIntensity/No of employed, 
Size of enterprise, Usage of ERP 
package, Age of enterprise, Usage 
of portable devices, 
LNWAage/No.of.emp, Website 
prezence, CRM package usage for 
marke�ng, ICT skills employment b 

. Enter 

a. Dependent Variable: LNProduc�on/No of employed 
b. All requested variables entered. 

 
Model Summary 

Model R R Square Adjusted R Square Std. Error of the 
Es�mate 

1 .639a .408 .399 .83195 
a. Predictors: (Constant), Usage of electronic informa�on for supply chains, 
Economic ac�vity, LNCapitalIntensity/No of employed, Size of enterprise, Usage 
of ERP package, Age of enterprise, Usage of portable devices, 
LNWAage/No.of.emp, Website prezence, CRM package usage for marke�ng, ICT 
skills employment  

ANOVAa 
Model Sum of Squares df Mean Square F Sig. 

1 
Regression 358.872 11 32.625 47.136 .000b 
Residual 520.485 752 .692  

Total 879.357 763  
a. Dependent Variable: LNProduc�on/No of employed 
b. Predictors: (Constant), Usage of electronic informa�on for supply chains, Economic ac�vity, 
LNCapitalIntensity/No of employed, Size of enterprise, Usage of ERP package, Age of enterprise, Usage of 
portable devices, LNWAage/No.of.emp, Website prezence, CRM package usage for marke�ng, ICT skills 
employment 
 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 

(Constant) 2.663 .396  6.722 .000 
LNWAage/No.of.emp .868 .066 .422 13.171 .000 
LNCapitalIntensity/No of 
employed .145 .016 .276 9.353 .000 

Age of enterprise .014 .005 .088 3.035 .002 
Economic ac�vity -.518 .069 -.240 -7.525 .000 
Size of enterprise -.358 .052 -.216 -6.924 .000 
Website prezence .333 .077 .139 4.296 .000 
ICT skills employment .019 .076 .008 .246 .806 
Usage of ERP package .102 .065 .047 1.553 .121 

Annexes
Modeli 3

a. Dependent Variable: LNProduction/No of employed
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Variables Entered/Removeda 
Model Variables Entered Variables Removed Method 

1 

Usage of portable devices, 
Age of enterprise, 
LNCapitalIntensity/No of 
employed, Size of enterprise, 
Economic ac�vity, 
LNWAage/No.of.emp, 
Website prezence b 

 Enter 

a. Dependent Variable: LNProduc�on/No of employed 
b. All requested variables entered. 

Model Summary 
Model R R Square Adjusted R Square Std. Error of the 

Es�mate 
1 .638a .406 .401 .83136 
a. Predictors: (Constant), Usage of portable devices, Age of enterprise, 
LNCapitalIntensity/No of employed,  Size of enterprise, Economic ac�vity, 
LNWAage/No.of.emp, Website prezence 

ANOVAa 
Model Sum of Squares df Mean Square F Sig. 

1 
Regression 358.268 7 51.181 74.052 .000b 
Residual 523.205 757 .691 
Total 881.474 764 

a. Dependent Variable: LNProduc�on/No of employed 
b. Predictors: (Constant), Usage of portable devices, Age of enterprise, LNCapitalIntensity/No of employed,  Size of 
enterprise, Economic ac�vity, LNWAage/No.of.emp, Website prezence 
 
 
 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 

(Constant) 2.618 .372 7.044 .000 
LNWAage/No.of.emp .878 .063 .427 13.836 .000 
LNCapitalIntensity/No of 
employed .146 .015 .278 9.454 .000 

Age of enterprise .014 .005 .090 3.085 .002 
Economic ac�vity -.512 .066 -.237 -7.728 .000 
Size of enterprise -.355 .050 -.214 -7.139 .000 
Website prezence .333 .075 .139 4.426 .000 
Usage of portable devices .201 .069 .087 2.925 .004 

a. Dependent Variable: LNProduc�on/No of employed 
 

Annexes
Modeli 4
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Abstract 

The aim of this thesis is to study the relationship 
of construction industry in overall GDP of Albania. 
Another objective is observe through the use of 
different statistical tests the relationship of other 
branches in economy with each other and weather 
they impact in CI or not.
The whole study is organised on a manner where 
comparisons with other available studies on other 
countries are taken in consideration so that the 
reader might have a clearer view. Recently it has 
been seen that, Construction industry had had 
a boom in our country and for this reason this 
topic was considered to be interesting to be taken 
under study. Different researches have come 
up in conclusions that construction industry is a 
significant variable that provides great input on 
the growth of economy since it provides space by 
ameliorating infrastructure for further development 
of other economic sectors. Albania is classified in 
a developing country which means that this study 
will be also seen on this prism. In order to achieve 
the aim of the research , time series starting from 
2008 are taken as data under observation on which 
statistical tests will be performed. Causality will be 
tested through granger causality. Stationary of the 
time series will be performed through the use of 
augmented dickey fuller test. By these tests it will 
be possible to evident weather economic sectors in 
Albania have causal effects with each other and if 
so, weather this relationship is one-directional or 
bi-directional. 

Key words:

“Granger Model”, Descriptive Analyse, Correlation, 
co-linearity Stationary, Autocorrelation, causality, sig-
nificance 

So, two quantitative methods are used for 
identifying CI impact on GDP and its relationship to 
other economic sectors
a) “Input – Output” model analysis;
b) Application of “Granger Causality Econometric 
model”. 
It is to be mentioned that these tests study causal 
relationship only on the short run.
Some other statistical tests are performed to 
time series in order to be proper for application 
of econometric model Unit root test Stationary 
(Dickey Fuller test)
Testing autocorrelation ( Ljung Box , ACF , PCF ) - 
SPSS



47

THE CASE OF CONSTRUCTION INDUSTRY IN ALBANIA. IT’S RELATIONSHIP WITH OTHER SECTORS AND  THE IMPACT 
ON GDP

Best model to identify causality is “Granger model” 
which was first introduced on 1969 and is also used for 
determining co-integration of variables (Bent Sorenson, 
2005). This model will be used to identify :
a) Causal relationship of GDP aggregate and CI.
b) Causal relationship with other economic sectors. 
According to Dorward,F. Akintoye (2000) , there exist more 
complex and extensive models but they are considered 
difficult to be adapted in practice. For this in order to 
explain a dependent variable lying on a time series 
statistical programs such as: SPSS, E-views will be used. In 
order to be clear, a descriptive analysis, correlation tests 
will be undertaken and possible co-linearity between 
variables and residuals will be observed so that it does 
not affect the result of model chosen. 
Before starting analyse several tests should be undertaken. 
a) Testing stationary of time series.
“Stationary” is one of the most important tests when 
dealing with time series because it is easier to make 
analysis with stationary models since they do not have 
seasonal effect or trend (Analytics , 2018).  It can be 
identified in several ways: 
Augmented Dickey fuller test – “statistical unit root test” 
through conducting hypotheses and concluding based on 
p-value: 
Null hypotheses (H0) –stationary time series 
(H1) – reject H0. 
Stationary can be easily identified by Gaussian model 
(Histogram) weather there is a bell shape or no (Normal 
distribution).
“Statistical unit root test” – if there is a tendency that 
values return or vary around its mean value, time series 
is “stationary” while on the other hand “non-stationary” 
means that variance and mean moves on different 
periods of time for reasons such as: changes on exchange 
rates or inflation.  In these cases, non-stationary data will 
be transformed to stationary through the program use.  
b) Testing autocorrelation 
Autocorrelation is another important issue when 
studying historical values on time series because it 
causes problems in data analysing process (Carmen 
M. Benkovitz, 1991). “Durbin Watson” is a test used to 
find weather autocorrelation in residuals is present. 
This statistical test is applied to residuals from least 
square regressions by conducting hypotheses: residuals 
are not serially correlated against the rejection which 
means that series follow autoregressive process. Due t`o 
availability that statistical programs possess this test or 
not, Autocorrelation can be tasted also by ARIMA models: 

1. INTRODUCTION 

Construction industry is one of the most important 
Industries that have a significant role in a country’s 
economy. This industry is impacting our life in a direct 
way by making it easier through roads, schools, hospitals 
etc. while on the other hand it has indirectly created new 
vacancies and has positively affected on the development 
of a nation’s economy (Thomas Metcalf, 2009). Developing 
countries tend to have a wider focus on this industry 
because of the vital need to insure commodity in everyday 
lifestyle. (George Ofori, 2007). As referring to developing 
countries, Albania is also one of these countries where 
construction industry is a great contributor in economy 
which probably provides a suitable space for growth of 
other industries such as: Commerce, Services, Utilities 
etc.
The aim of the thesis is to identify the relationship (cause-
effect) of Construction Industry with Albania’s economy 
represented by GDP, and with other sectors in economy 
and  to make a comparison with the existing literature 
related to this subject.  This will be examined by studying 
the  relationship of GDP (Gross Domestic Product) with 
other economic indicators. In other general words the 
research will come up with different test hypotheses as 
argument of the research question: “Is there a causal 
relationship between Construction Industry and GDP on 
Albania?” its relation to other economic sectors.”  
In order to organise better my thesis and  to achieve the 
aim, will be set the following objectives:
1- Identify if there is a pure causal-(effect) relationship of 
construction industry and GDP
2- Observe the same relationship as above between this 
industry and other sectors in economy
3- Compare literature available related with research 
findings.(points above) 
4- Analyse findings. Does the relationship exist?

2. METHODOLOGY   

Methodology used is represented by main statistical and 
econometric methods in order to combine key variables 
that are supposed to have relationship with Construction 
Industry. The purpose is to observe weather there is a 
causality interrelation between construction industry 
and Albania’s economy which is represented by Gross 
Domestic Product and with other sectors in economy such 
as: Services, Mining & Quarrying, Tourism, Agriculture 
etc. by using time series for last ten years (2008-2018). 
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ACF, PACF where statistical significance can be identified 
by “Ljung-Box statistic” autocorrelation values in tables.

2.1 Limitations of Research

When this topic was chosen, a several numbers of 
limitations were taken into consideration. Regarding 
statistical method of data analyse, there is a limited 
access of some components of key variables that are used 
on a ten year time series. “Durbin Watson” test is not 
possible to be used due to inaccessibility of a statistical 
program that provides it.  Another thing to be mentioned 
is that in general, there are multiple international reliable 
sources for literature review regarding this topic in overall 
terms but there are some limitations when referring this 
specific topic for Albania.
Since there is no other research or publication by reliable 
sources webpages providing information of causality 
effect between economic sectors, “Granger causal” 
test is used to analyse the output interrelationship of 
Construction Industry and other economic sectors.

3. LITERATURE REVIEW

Research question of our study covers Critical Analyse 
of the relationship that construction industry has in 
economy. A theoretical background of the thesis is 
presented and its literature will be obtained mainly from 
books, academic journals, economic magazines, articles 
on newspapers and other similar scientific researches.

Theories about Growth and Development 
There are several studies available where Growth and 
Development do not distinguish from one – another as 
concepts. According to Walt Whitman Rostow (1960), 
who was an economic historian in USA, the term 
“development” started to be equalised or referring 
“economic growth” from 1940 where the biggest 
concern in USA was foreign policies undertaken against 
soviet influence. Researcher E.F. Maluf explains that 
development and growth has short-term and long term 
orientation. According to him, Short term effects are 
more noticeable because it sensitively affects economy 
in increases such as job positions, while in the long 
run, “development and growth” is seen as lifestyle 
amelioration. Federic Clacson and Susana Lundstorm 
(Sept. 2002) conclude: “the main unit where to start a 
growth analyse in a country is “Gross Domestic Product”. 
An increase in GDP represents amelioration and increased 
productivity as well as provides new opportunities for 

expanding capital investments, creating new projects, 
reducing unemployment and creating good living 
standards. Even in this thesis, GDP will be considered 
as the main indicator to be studied in order to reach in 
conclusions. Twentieth century has marked the most 
contributing period in research and literature in economy. 
John R. Munkrs (1998) emphasises that industrialisation 
appears to be a great contributor on economy. World 
Bank (2012) classification about countries based on 
gross national income is: a) Poor countries; b) developing 
countries; c) developed countries. It is important to 
mention that this classification does not always reflect the 
status of development. A developed country can easily be 
parallelised with a matured company while a developing 
nation is like a company on the highest growing period 
(Wells, 2006). Investing in developing countries is risky 
but at the same time can be highly profitable in the long 
run because developing economies grow faster (Risk-
Return relationship). This is considered a reason why 
there are lot of Foreign Direct Investments on developing 
countries, just like in the case of Albania, especially in 
industries such as: Construction.

Construction Industry and Developing Countries 
(case of Albania) 
Construction Industry may be considered as one of the 
most important component of investments and capital. 
They both are significant factors for continuous growth. 
According to ( Gunerberg ; Hillebran 2000) : “ Investing in 
Construction is considered a starting point for potential 
growth in overall economy because any other industry 
situated in a country requires organised infrastructure”. 
Economic growth relative to CI is reflected better on 
the definition that Markuw (2011:9) writes on his book: 
“Growth and contribution in GDP is measured through 
estimation of total output and each person personal 
incomes”. An increased production in Construction 
Industry creates platform to make improvements in 
infrastructure by building more roads, bridges, factories, 
hydropower etc. and this translates in an increased 
number of employees and other growth opportunities.  As 
being confirmed by the World Bank (2013), Construction 
Industry is significant on formation of fixed capital. In 
developing countries, this industry composes significant 
contributor on total labour force. (Jeckale, 2005) argues 
that: “Construction activities compose almost 75% of 
overall Capital Assets and 30% of GDP 1n developing 
nations”, where Albania also takes place in. This industry 
has considerable difference compared to developed 
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countries in some aspects. Author describes Construction 
industry in developing countries, like in the case of 
Albania, as being fragmented.”  In addition, Foreign Direct 
Investments are highly present on market especially when 
it comes to large projects like Hydropower, pipelines, 
bridges etc.   Another thing to be mentioned is the 
importance of construction project management which is 
considered to be quite challenging and complex in both 
developed and developing countries. Greatest challenges 
being present in developing countries are: Uncertainty, 
unpredictability and environmental issues. According to 
Craford & Franks (2004) : the main concern of developing 
countries is management of project externalities.

Construction Industry during financial global 
crisis 
GDP-CI, relationship has been on focus of several 
researchers and there are documents providing high 
correlation of Construction Industry and overall economy. 
It is to be mentioned that existing literature is build based 
on the main research question whether the relationship 
CI-GDP is consequential and if it is one directional or 
bidirectional, evidenced by “Granger Model”. 
During 2008-2018, where our study is focused, important 
economic worldwide events have occurred such as 
financial global crisis on 2008-2009. It is thought that 
Construction industry reached the lowest numbers 
during 2011-2014 coming as a result of suspension of 
new territorial urban planning. But how 2008 crisis 
affected construction industry? First of all, we should 
mention that financial markets in our country are not 
developed but still the crisis affected somehow GDP. It 
was information asymmetry one of the factors which 
caused banking system confusion and which pushed 
some of the clients on deposits withdrawals. However, it 
was observed that banking system panic was not proper 
for Albania and referring to the figures, global crisis did 
not have a direct negative effect in CI but on the contrary, 
construction production increased. This was as a result 
of infrastructural developments of those years such as 
the national highway construction etc. During these 
years it was observed that remittance inflows (BOA) as 
well as investments from Albanians living outside country 
decreased. 

Causality relationship 
Economic theories state that CI has great role on a country’s 
economic development regarding: increased number 
of employees, significance on capital formation and 

contribution on other sectors in economy by creating the 
proper infrastructure for tourism, agriculture and other 
industries. In other words, Construction is considered to 
be a precursor step for further contribution of economic 
and social evolvement (Hulibrand, 1989).  Social 
evolvement is observed on construction industry focus on 
Houses, hospitals, schools, universities and other types of 
service buildings. As also being stated on the World Bank 
reports, CI is an industry which converts resources into 
social and economic output which alternatively means 
more provided facilities. Based on different articles and 
journals accessible discussing causality relationship in 
United States and United Kingdom, it is stated that: “this 
relationship is available relative to other economic sectors 
but especially on the industry of Energy (Mozumbder , 
2007).” Furthermore, according to him , throughout the 
blooming period of Construction Industry in the Middle 
East and North African countries , the economy grew 
and this was evidenced on good financial and monetary 
policies undertaken by governments as well as on the 
ameliorations happened on banking system related to 
interest rates on credit floats.  Financial evolvements 
are what define a country’s economic growth and this 
is because in such conditions there is a tendency of 
converting savings into investments. 

4. THE RESEARCH METHOD

This research study will be mostly structured based on 
empiric model but elements of quantitative approach will 
be present too. Qualitative approach takes place when 
statistical empirical data of the study are analysed and are 
demonstrated in graphs and other statistical tools.  The 
next step is to make an evaluation based on the above 
facts. 
Quantitative methods consist on statistical quantitative 
available data collected and time series analyse is applied 
in order to reach accurate numerical data interpretation. 
In overall lines, the general framework of this research 
is seeking for hypothesis test. About relationship of CI 
in economy by the use of structured models where the 
main objective is: Causality relationship identification 
and descriptive analysis of population. On the other 
hand qualitative part of research stands on: relationship 
description and explanation. 
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4.1 Data collection 
  
For the purpose of this study, data are provided from 
INSTAT, Bank of Albania and other official reports of 
construction industry in Albania. The objective of data 
collected is to observe capital investments of Albanian 
CI contribute on country’s GDP for years taken under 
observation. Unit of investment is expressed in million 
Lek and the authenticity of data is verified by the source. 
Study period under investigation is a 10 year interval  years 
from 2008 – 2018. In this research, data analyse will be 
performed by econometric models by the use of SPSS and 
e-views. The tables below will present main variables used 
for the purpose of the study but not all. 
*Table: GDP of all sectors in economy from 2009-
2018: INSTAT source (Appendix Tab.1)
• Application of “Granger Causality Econometric model”. 
The use of econometric model “Granger Causality” is 
needed especially when using time series in order to 
observe weather any value of a specific variable is used to 
predict another. (A. Seth 2008). 
First of all, the use of this model indicates possible economic 
growth and progress on construction industry. Raw data 
used for above purpose are time series lying from 2008 
up to present ( now). Granger causality is considered by 
many researchers as a test which creates space for policy 
makers to make updates based on outcomes. The purpose 
for selecting this model is because it can easily provide 
an answer to the research question. Although programs 
make it easier to conduct the model, some tests applied 
to time series ( during the time?) are considered to be a 
prerequisite for ensuring reliable and accurate data.

4.2 Unit Root Test

Unit root test is used for stationary identification. When 
various economic variables are taken under study some 
time series can be non-stationary. In this research, 
stationary data will be used and for this reason unit root 
test is considered very important because if data are non-
stationary,  it makes it impossible to study causality and 
instead data would be correlated (Harris 1998).  Stationary 
time series and autocorrelation can be identified by the 
use of ARIMA model. Estimation can be done through the 
use of different models which are considered to be more 
appropriate. 
An ARIMA model is composed of some parameters: ARIMA 
(p, q, d) where: 
P -> represents the number of autoregressive specifications.

Q-> represents number of lags 
D-> represents number of differences without seasonality 
needed for stationary time series.
After making the time series stationary through SPSS 
program use log transformation, statistically speaking ,we 
can now make an analyse of ARIMA MODEL (0, 1, 0) to see 
if autocorrelation is present and then it will be used the 
dickey test to identify if the unit root is present in the time 
series or not.  

Transformation of non-stationary time series in 
stationary.

(1).Non stationary time series (GDP)

(2).Converting GDP and construction stationary time se-
ries

*lags- indicates the specific time when studying autocorrelation 
between two time series. Example: Lag 1 -> if time series => t= 
0,1,2,…n  , than autocorrelation study is done on these datasets : 
(0,1) (1,2) , …. (N-1)(n).
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All variables taken under study and their time series are 
converted in stationary time series like in the example 
above. (Other graph can be found on Appendix).

4.3 Stationary test (Dickey fuller) 

Hypotheses: H0=> data are stationary  
*if P value > 5% accept the null 
         H1=> data are non-stationary 
*if P value > 5% accept the null hypothesis and the time 
series has a unit root.  
  

4.3.1 Testing Autocorrelation ( Ljung box, ACF, 
PCF) 

There are several types of tests to observe data 
randomness and SPSS provides us the opportunity to use 
Ljung box test as well as partial autocorrelation functions 
graphs which create the possibility to test the overall 
interdependence of time series and creates possibility to 
see autocorrelation in each lag. Ljung box test and PACF is 
performed for each variable.
Hypothesis: H0: data are randomly distributed  
H1: data are correlated     
  

If p value > 5% accept the null hypothesis and data are 
randomly distributed 
Example: the time series of gross domestic product is 
randomly distributed. This can be evidenced by the 
significance value in each lag.  P values are all greater than 
5%.

This can also be evidenced at the PACF graph in each of 
16 lags that values are randomly distributed. 

*Appendix tab 2: table of autocorrelation test values 
done on SPSS 
Graph

4.4 Granger Causality 

Granger causality is a test which determines whether a 
causality relationship exists between two variables X and 
Y consisting of time series which in this study takes place 
from (2008-2018). But what do we mean with causality? 
On basic words, Causality can be defined as a cause & 
effect relation happening between two events (Runes 
1962).  This econometric model is used by researchers to 
identify short term causal relation as well as its direction 
when studying two data series. According to this model 
, if X-variable causes Y-variable, than we can reach up in 
conclusion that past values found on past data of time 
series X can be used to forecast values of Y-variable. 
Granger causality mathematical equation is represented 
on the form of linear regression and it is a stochastic 
process characterising a random instrument of pairs of 
numerical data as components on time series taken under 
study. There are also non-linear regressions mathematical 
equations for this model but for the purpose of this 
research it is easier to put in practice the linear one. 

(this step was performed on all time series)
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Mathematical equations and Hypothesis used for Granger 
Causality are:

Where: 
      U t and V t are - random errors which represent 

everything that cannot be expressed or explained 
by the regression. Equations above are containable 
(…) for as much as considering lags length. After 
transforming all-time series of each variable subject 
of analysis in stationary, Granger model can finally 
be applied to see weather Construction Industry 
impacts on Albania’s economy represented by the 
aggregate GDP.  The set hypothesis is as follows:

Under the assumption that all variables are stationary, by 
the use of Fisher- test, for each significant critical value, 
we reject the null hypothesis and accept that Granger 
Causality is present on variable X & Y. 

5. ANALYSING DATA & DISCUSSING 
RESULTS
5.1 Analysing Data

Let’s return to the research question set at the beginning: 
Starting with the first subject: 1) CI relationship to GDP. As 
also mentioned on the previous section “Methodology”, 
before conducting the regression, a unit root test 
“Augmented Dickey Fuller” is performed to the time 
series of variables in order to ensure their stationary. 
After testing stationarity and autocorrelation, a causality 

test is performed “Granger Causality”. All variables 
taken for the purpose of the study are transformed on 
multiplicative form “Log”.

Construction industry is supposed that have given and 
continues to play a significant role to real GDP and by the 
use of “Granger Causality” Test we are able to test whether 
there is a relationship between CI and GDP as well as 
relationship with employment. “Granger Causality” test 
studies relationship between two variables in the short 
run ( Investopedia ). It is easier to make discussions and 
analyses on the short run because they appear to 
be more realistic and closer to actual happenings. 
GRANGER CAUSALITY (construction and all sectors in 
economy short run). Granger Causality test is performed 
to all variables and the results are as below: 

1) Construction and GDP

In fact , it is to be mentioned that before transforming CI 
and GDP time series in multiplicative form , as also can be 
evidenced by the above section graphs , they were non 
stationary or they had a unit root. After transformation, 
as it can be seen by the test performed on e-views, the 
LNGDP p value = 0.3343 which is greater that critical value 
so we can accept the null hypothesis that time series are 
stationary. Also for LNCI the p value = 0.2319 => so the 
null hypothesis cannot be rejected and the time series is 
stationary. 
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2) Construction and agriculture (at 4 lags) 

Output of agriculture – affects (causal effect) output of construction in short run (the opposite is not true).

3) Construction and Education and other social activities

Education and other social activities output does not effect on construction but the opposite we can accept it as true. 
Fisher critical value is almost at the limit so that it can be accepted that construction affects education, social and health 
activities in short run. 

4) Construction and information and communication 

Null hypothesis is accepted even though is on its limits we can say that: Information and communication does not 
granger cause construction while the opposite is true. Construction has an effect on information and communication 
output in short run.

5) Construction industry and Retail & Transport

On the first case we reject null hypothesis because critical value is significant and we can say that in the short run Retail 
& transport output has causal effect on construction industry in short run.
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5.1.2 Second objective

The second objective of thesis was observing the causality 
on all sectors of economy. So, in this section, all-time series 
of all variables are turned to multiplicative for in order to 
reach stationarity. “Granger Causality” test is performed 
to all sectors in economy, to see the relationship of 
economic sectors other than with construction industry. 
So, sectors taken under study are: Agriculture, Education 
and social activities, Information & communication, Retail 
transport and accommodation. In order not to add more 
tables in this section’s sheet, results are briefly presented 
(only the ones where granger causality is positive). 
*test results are on the Tab.3 of appendix
It appears that after performing Granger test:
• Retail Transport and accommodation has one directional 
causal relationship toward Agriculture and the other way 
around is not true. F-value=3.3020  p=0.0265
• Education social and health activities have bidirectional 
causal relationship toward Art and Entertainment 
services.  F-value = 10.8162 p=0.003 and for the second 
variable F-value=2.27 p=0.0012
• Art Entertainment and other services has one 
directional causal relationship toward Retail Transport 
and Accommodation while the other way around is not 
true. F-value=5.1635 p=0.003
• Other services has one directional causal relationship 
toward the overall industry in Albania while the other 
way around is not true. F-value=5.11932 p=0.0037

5.2 Discussing results for first and second 
objectives 

After performing several tests, the results written above, 
make possible discussing and analysing the findings 
about economic sectors in Albania. Starting with the 
first objective of the thesis, after performing the Granger 
test, it came out that there is a causal relationship in the 
short term from Construction Industry expenditure to the 
GDP of Albanian Country. Trying to make a comparison, 
this result stays on the same line with Hillebran (2000) 
statement which is present on the literature review by 
adding that CI is a great contributor on the GDP of a 
country, not only on developing countries where it can be 
considered as starting point of  potenti`al growth but also 
in developed countries.
It is important to mention that according to Professor 
Doctor Edinaldo Tebalti (2014) write on his report: this 
relationship is bidirectional one, meaning that higher 
the GDP of a country, higher CI development (GDP=>CI). 
In Albania on the recent years there is an increase on 
construction expenditure, number of employees in this 
sector as well as on the building permits issued. This 

fact can be considered as supportive to the literature of 
Franks (2005) that CI composes 75% of total capital assets 
of developing countries.  

5.3 CI causality with other economic sectors in 
Albania 

As also expected from previous studies, Causality 
relationship between construction industry and other 
economic sectors is present. Results are as follows: 
Agriculture seems to have a one directional causal 
relationship to construction and this is quite logical because 
a need for development in Agriculture needs proper 
infrastructure and investments. It is to be mentioned that 
Agriculture is considered to be the engine of Albania’s 
economy. In Albania, according to World Bank, almost 
60% of rural population are engaged on agriculture and 
this number is considered to be high compared to other 
countries on Europe. For this reason, by the help of grants 
to make proper investments, Agriculture is treated as the 
future engine of Albania’s economy. Also, one directional 
causal relationship is found on Construction industry 
toward information and communication which is part of 
“Other Services” and this result is quite understandable 
for the same reason as mentioned above which is the 
need for proper infrastructure to develop services.                                                                                                                        
“Retail trade, transport and accommodation” variable 
has one directional causal relationship with CI. “Retail 
trade, transport and accommodation” is very broad as 
a variable because it also includes tourism which apart 
from Agriculture is treated as the second most significant 
sector in Albania flourishing day by day. According to 
WTTC report: total contribution of tourism on real GDP 
has been 26% on 2017 and in order to reach strategic 
objectives in order to embrace potential, some policies 
should be under the focus of government such as:  
-fair competition;
-marketing; 
-private and public investments which supports our test 
results.
Anyway, the results stated above do not implicate that 
CI has causal relationship only with these sectors. In 
fact, CI can be considered as the core element of linkage 
of economic sectors with each other (Bon 1993) or 
differently said it is indirectly related to most of economic 
sectors.

For example: CI has a causal relationship to “Other 
services” which as stated above has a causal relationship 
to the “Overall Industry” which consists of Mining, Energy, 
etc.
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In order to have a clear view of the current causal 
relationship situation of economic sectors in Albania, a 
scheme is created: (according to causality test performance 
results on tab 3. Appendix)

Scheme represents on a visual manner the results of 
Granger test performed on variables. The purpose of 
creating it is to analyse on a detailed way how economic 
sectors interact with each other to create an added value 
on economic growth in Albania. It is to be mentioned that: 
Retail, transport, Accommodation Group is a triangular 
cooperation providing further development of other 
economic sectors such as Transport and Tourism. 
As it can be absorbed from the graph Construction 
Industry has indirect relationship with Total industry 
Group by the use of “Other services” group. Industry is 
one of the groups which have the greatest potential in 
Albania and this is because its natural resources such as: 
Water, Oil, Chrome and other minerals.

Summing up this part of the fifth section, important con-
clusions are as follows:
-In the short run, Construction expediture has granger 
cause on gross domestic product in Albania.
-In the short run, construction has impact on education 
and social activities.
-Construction has an impact information & communication 
output.
-Retail and transport output granger cause CI
-On 34 observations taken in time series, there is not 
found any relationship on different sectors in economy 
and according to that, CI granger cause on “Other 
services’ which continuously affect overall industry.
-Education and social activities have a bidirectional causal 
relationship.
(Results on Appendix tab.3)

Note*:    
Other services Group => include:        Retail, transport & Accommodation Group=> includes:
-Information and Communication.      -Tourism                                                                                            
-Education and social activates.           Overall Industry Group -> Includes also:                                                                                                           
-Art and entertainments activities       -Manufacturing

6. CONCLUSIONS 

Construction industry, as also defined on literature 
available is a key factor of growth in economy especially 
on developing countries. Construction industry has direct 
effect on other economic sectors as well as through inter-
linkages between each other. From this research it is 
stated that CI directly influences retail, transport tourism 
and other services interlinks to overall Industry. One of 
the objectives of this study was to study the relationship 
of CI in Albanian economy which is made possible 
through causality analysis of construction investments 
and GDP. Referring to literature review, it was assumed 
that CI has influence on development of a country which 
in our research is represented by GDP which was proved 
by tests performed. The second objective of this thesis 
was to study CI influence on other economic sectors. 
According to literature review this is positive: CI has direct 
and indirect influence on other economic sectors which 
was also true for the case of Albania. The Construction 
industry investments have causal relationship in GDP. 
After test performance it is found that Agriculture, 
Retail, Transport, Tourism have impact on CI. From these 
findings it is possible to create space for further analysis 
in a detailed way for other economic indicators such as 
employment. Also in other studies available, it has been 
estimated that since the CI is growing more and more, 
there is an increase number of employees in this sector.
It is to be mentioned that on this research there are also 
some expectations not reached.
For example: Literature review comes in conclusion that  GDP 
and CI gave a bidirectional causal relationship while on this 
case , Granger test proved only one direction relationship.  
The reason why this fact is out of expectation is that in 
short term it is supposed that GDP is the initial step of 
creating interest spaces for FDI-s and more investments. 
Anyway, what’s more important are the long term benefits 
that CI provides such as: increasing number of employees, 
Improvement on living standards and improvement on 
infrastructure to attract foreign investors on different 
sectors of economy, tourism, transport, agriculture etc.
This article focuses on the use of an empirical model but 
with quantitative approaches such as the study of time 
series and the use of quantitative tests such as Granger 
Causality. The research paper can be evaluated as a basis 
or as a starting point for further studies that can com-
plement the scope of the study by using mathematical 
IO models in order to determine in detail the contribu-
tion scale and mechanisms through which Construction 
Industry impacts on economic growth through direct and 
indirect methods.
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Appendix table 2:
Autocorrelations
Series: GDP TOT

Table of autocorrelation test values done on SPSS
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Appendix table 2: table of autocorrelation test values done on SPSS
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Transformation in stationary time series

Model Description
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Time series after transformation 
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Abstract

Besides all the worldwide problems we have faced 
extensively in the globalization process, a phenomenon 
called “brain-drain” is constantly the focus of countries 
development policies. The poorer countries are 
affected much more from this phenomenon, because 
of certain negative consequences that can affect their 
economy. However, the first impact of this movement 
of human capital dates back in the 1960s, to describe 
large-scale migration of British scientists to the 
United States (Royal Society 1963). This article aims 
to analyze, the negative impact that is generated on 
developing countries’ economy, in a worrying situation 
when two-thirds of high-skilled migration came from 
developing and transition countries. Evidences show 
that on average, the level of brain-drain that maximizes 
human capital accumulation in a developing country 
is around 10%. This level varies across countries, 
depending on their size, place, language, and public 
policies. The final results are expected to appreciate 
the fact that brain-drain brings about an economic 
downturn by reducing even more the well-being of 
poorer nations. It causes complex social problems that 
leave the country underdeveloped both intellectually 
and technologically, and deepens even more the gap 
between developed and developing countries.

Keywords:  

brain-drain, migration, less technological and 
intellectual development, economic growth



66

THE SOCIAL AND ECONOMIC IMPACT OF THE ‘BRAIN DRAIN’ PHENOMENON IN DEVELOPING 
COUNTRIES

1. INTRODUCTION                          
The purpose of this article is to analyse the phenomenon 
of “brain drain” and the impact that this phenomenon 
has on developing countries. “Brain drain” refers to the 
significant increase in the migration of skilled intellectuals 
or well-educated human capital, professionals and 
skilled labor through the free movement of labor from 
developing to developed countries, for a higher salary or 
better living conditions. On the one hand the developed 
country (host country) gains additional skills and human 
resources from migration as it continues to become 
richer. On the other hand, the developing country (home 
country) loses highly skilled labor and human capital and 
inevitably becomes poorer. This article will first examine 
the literature review, its beginnings and the arguments 
for and against the approach of supporters of the new 
economics of brain drain. Moreover, will be examined 
the balance between losses and benefits that countries 
have from the phenomenon of “brain drain” and will be 
identified the case of Albania as a developing country 
affected by this phenomenon. At the end of the article 
we will address the policies needed to “mitigate” the 
negative impact that this phenomenon has and the 
conclusions of the article. 

2. LITERATURE REVIEW
For years there has been a broad discussion on the 
effects on the economy of skilled migration to countries 
of origin. This issue has been discussed for almost fifty 
years. During this period, most scholars (e.g. Bhagwati 
and Hamada 1974, Portes 1976) concluded that skilled 
migration is detrimental to countries of origin, while 
host economies benefit from the influx of skilled labor. 
Thus the notion of “brain drain” - harmful to developing 
economies and “brain gain” - profitable for developed 
countries - was generate and is still present today.

However, in the mid-1990s, a new set of research on the 
migration of qualified human resources became apparent. 
Theorists of the new economics of brain drain argued that 
brain drain should not be harmful to countries of origin. 
In certain circumstances, the migration of professionals 
from emerging economies can actually be a “blessing” 
and the potential benefits may outweigh the costs. The 
economists (such as Mountford, 1997; Beine et al., 2001 
and 2003; Stark, 2005) proponents of the new migration 
economy re-dimensioned the discussion on the economic 
consequences of skilled migration. However, their 
optimistic views on brain drain have often met with strong 
criticism.First, proponents of the neoclassical approach 
argued that skilled migration is favorable internationally: 
for both countries of origin and host countries. The main 
benefits of this process are related to advances in science 
and technology for developing and developed economies 
(Grubel and Scott, 1966).

Second, researchers from the world systems approach 
claimed that brain drain is to a large extent harmful, 
at least for sending countries. Proponents of world 
system theory have perceived the migration of highly 
skilled individuals as a manifestation of the economic 
backwardness of developing countries (Portes, 1976).The 
international flow of skilled labor has been a major factor 
in increasing economic imbalances and reducing the 
economic potential of low-income countries, especially 
when turning to the productivity levels (Kannappan, 
1968).

This process is seen as controversial in the ethical aspect 
of the phenomenon that underdeveloped countries 
(sending countries) bear the cost of educating potential 
migrants, while host countries receive the benefits of 
these costs as poor countries have largely funded the 
education of skilled migrants. Thus brain drain can be 
considered as a subsidy of rich nations from the poor 
(Massey et al., 1998).

Negative aspects of brain drain for developing countries 
have also been described by Bhagwati and Hamada 
(1974), where the focus was on the social aspect (i.e. 
strong externalities in production provided by skilled 
workers) and fiscal costs (income from predetermined 
taxes) of emigration.

Brain drain also caused distortions in local labor markets, 
raising unemployment and reducing potential GDP. To 
compensate for such losses to the country’s economies, 
Bhagwati proposed to tax the income (i.e. “Bhagwati 
Tax”) of skilled immigrants. Revenues from the “Bhagwati 
Tax” were to be channeled back to the countries of 
emigration through United Nations development 
programs (Bhagwati, 1976).

This discussion between the optimistic and pessimistic 
approach continued until the 1980s, as many analyzes on 
the brain drain phenomenon fell down due to the lack 
of reliable and systematic data. So the analysis on the 
migration of qualified human resources and its economic 
effects were purely theoretical. Theoretical analysis on the 
migration of qualified human resources was revitalized in 
the 1990s within the framework of endogenous growth.

Miyagiwa (1991) highlighted the fact that brain drain 
increases national income and returns to education in host 
countries, but on the other hand reduced the propensity 
to study and family income. Haque and Kim (1995) argued 
that brain drain slows down the accumulation of human 
capital in the country’s economies, thus contributing to 
the permanent reduction of the economic growth rate.

But the core value of the new economics of brain drain 
theory was empirical analysis. Thanks to the pioneering 
work of Carrington and Detragiache (1998), and the 
subsequent efforts of Docquier and Marfouk (2005), 
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Referring to the negative effects of “brain drain” we can 
list a number of essential effects that further deepen the 
problems of developing countries where we can mention:

• net decrease in human capital stock, expecially those 
with valuable professional experience; 
• reduced growth and productivity because of the lower 
stock of human capital; 
• fiscal loss of heavy investments in subsidized 
education; 
• remittances from skills migraton may taper off after 
some time; 
• reduced quality of essencial services of health and 
education; 
• students educated at government expense imply 
further drain; 
• opportunities for short-term movement is seriously 
constrained by immigration policies of developed 
countries; 
• causes increasing disparities in incomes in country of 
origin.

After identifying a number of negative aspects, we asked 
a question: Does the phenomenon of “brain drain” 
have only negative effects, or can the positive side of 
this phenomenon be identified? Obviously, placed in a 
balance, the negative effects are greater than the positive 
ones, but its positive sides can also be identified. Here we 
can emphasize:

• inflow of remittances and foreign exchange; 
• induced stimulus to invest in domestic education and 
individual human capital investments; 
• return of skilled persons increases local human capital, 
transfer of skills and links to foreign networks; 
• technology transfer investmenst and venture capital by 
diasporas; 
• circulation of brains promotes integration into gobal 
markets.

 An example of this phenomenon is found in the countries 
of the European Union (EU), where due to the free 
movement of citizens within EU countries, we have an 
increase in migratory movements and an increase in 
skilled human capital. However, in developing countries, 
the cost is even higher making it difficult to find and 
replace skilled workers.

However, in conclusion we can say that although 
can be identified  positive aspects of brain drain 
from the country of origin in the long run, in 
any case the loss of qualified and well-educated 
individuals affects the socio-economic development 
of a country, as these individuals are its driving force. 

Dumont and Lemaître (2005) and Beine et al. (2006), 
who created harmonized databases of skilled migration 
rates, the theoretical models where tested and some of 
the positive effects of brain drain were (at least to some 
extent) verified. Referring to the new economics of brain 
drain, many authors do not share optimistic views. The 
most important opponent of this approach is Maurice 
Schiff (2005). He argues that most of the assumptions 
of this new approach are unrealistic. Also, Ricardo Faini 
(2002) has found little support for the existence of the 
effect of compulsory education. He applied regression 
analysis on enrollment rates in the group of 50 countries 
and found that migration levels were negatively related 
to education investment, excluding enrollment at the 
secondary level. Quite similar results were obtained by 
Checchi et al. (2007). They also found that migration 
levels are negatively related to census rates. However, 
they claim that this is caused by the impact of brain drain 
on the internal population.

At the macro level, the effect of compulsory education 
has only been confirmed by the authors of the new 
economics theory for brain drain (Beine et al., 2003) 
and most recently, by Brücker et al. (2008). As would 
be claimed later, these particular analyzes were biased 
by the fact that the demographic composition of the 
population in developing countries was not taken into 
account. Moreover, the effect of compulsory education 
has also been questioned at the micro level. Kangasniemi 
et al.(2004) surveyed doctors overseas working in 
the United Kingdom. Most respondents argued that 
migration prospects played no role in decisions about 
their education.

3. LOSSES AND BENEFITS OF  
COUNTRIES FROM THE  
PHENOMENON OF “BRAIN DRAIN”
”Brain drain” still remains very worrying, but essential 
studies on this phenomenon date back to 1960, when 
there was a high number of permanent emigration 
of well-educated human capital and professionals as 
scientists or researchers from developing countries, 
damaged and hindered the development and economic 
growth of their countries. The globalization has created 
new opportunities for human capital, where this capital 
has the opportunity to be rewarded better financially 
(higher wages) which translates into a higher welfare, 
as well as more appreciated in economically very 
powerful and developed. Canada and the United States 
have historically been a preferred destination for skilled 
workers, with the latter mostly attracting a significant 
number of students from around the world. These 
countries have offered them opportunities for further 
specialization and subsequent their involvement in state 
and private enterprises of these countries contributing to 
their economic development.   Nedeljkovic, V., “Brain Drain in the European Union: Facts and Figures”, Rethink  

Education Working Paper, No.4, Bidging Europe.

1
1
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4. THE PHENOMENON OF“BRAIN 
DRAIN” IN DEVELOPING 
COUNTRIES: THE CASE OF 
ALBANIA
The phenomenon of “brain drain” is already a real and 
measurable fact for developing countries. Globalization 
has made it possible to reduce the gap in professionalism 
and knowledge between different countries making it 
possible to practice professions without any difficulty for 
people coming from developing countries. 

Thus in recent years there is an increasing trend where 
professionals in all highly qualified professions tend to 
be employed in the countries of the European Union, the 
United Kingdom, Canada or the United States of America. 
The fact that developed countries are facing the problem 
of population aging has facilitated the admission and 
application processes to become part of the workforce of 
developed countries.

Graphic 1 shows the number of students studying abroad 
by country of origin. Making a comparative analysis with 
the countries of the region regarding the number of 
students studying abroad, it turns out that Albania ranks 
first with a number of 18,181 students, followed by Serbia 
with 15,749 students, then Bosnia / Herzegovina with 
15,399. The fact that the number of Albanian students 
studying abroad is the highest in the region compared to 
the population, should be seen on both sides of the coin. 
On the one hand, the high number of Albanian students 
studying abroad can be seen as a positive phenomenon 
for the acquisition of knowledge in the respective fields 
where they study, but on the other hand can be seen as 
a measure of student distrust of the quality of Albanian 
universities. The other fact should also be analyzed: do 
these students studying abroad will return to Albania?

Graphic 1:  Number of students studying abroad by the 
destination country for the academic year 2019-2020

Source: Global Flow of Tertiary-Level Students (2020) 

Based on the latest UNESCO publication for 2020, 
Graphic 2 shows some of the main destinations 
of Albanian students abroad. We see that the first 
destination of Albanian students is Italy followed 
by Greece, this as a result of the fact that they are 
border states and therefore can be seen as good 
options because of the facilities they offer; such as 
prior knowledge of language or culture, having a 
family member or relatives. In third place is Germany, 
starting from the end of 2014 until now we can say 
that the increase in the number of students who 
choose Germany as a destination to study comes from 
the foreign policy pursued by this country by offering 
German language courses in Albania mainly for medical 
students. Other destinations are Turkey, USA, France, 
Austria etc. 

Graphic 2 : Main destinations of albanian students 

Albania in different historical periods has had waves of 
migration. If we analyze the period after the 90s until 
today we have several periods of time where the waves 
of migration have been massive. There are some periods 
when emigration has reached its highest points. With 
the political changes of the 90’s was the first wave of 
migration where this period affected the demographic 
changes of the population of Albania.

Source : Global Flow of Tertiary-Level Students (2020)  
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The period of the war in Kosovo in the 99’s also influenced 
the increase of the number of emigrants who left Albania 
by appearing as Kosovar citizens.With the liberalization 
of visas, the number of Albanian citizens leaving Albania 
was increasing more and more and continues until now. 
A measuring indicator of “brain drain” is the comparison 
of migratory flows. Comparing migratory flows helps to 
identify net emigration. Net migration is expressed as the 
difference between the number of immigrants and the 
number of emigrants. Referring to the recent publication 
of INSTAT, “Albanian Diaspora in Figures” (2020) in Figure 
3 is presented the net migration expressed by the number 
of emigrants and immigrants.

Graphic 3: Number of  emigrants, immigrants and net 
migration

Source: Albanian Diaspora in Figures, INSTAT (2020)

As can be seen from Figure 3, with visa liberalization 
in 2011, net migration has been increasingly reaching 
a critical point in 2016 with the massive emigration of 
Albanians mainly to Germany.

Source:  Immigrant Stock (2019), United Nations

The information in Table 1 presents the main destinations 
of Albanian emigrants over the years; the trend at the 
beginning of democracy was mainly towards border 
countries such as Greece and Italy. This trend in recent 
years has decreased where Albanian emigrants have 
chosen other destinations in addition to these countries 
such as the USA. Germany or Canada. The choice of 
countries with economic and social welfare comes as a 
result of facilitation policies related to emigration from 
these countries.

Graphic 4 : Diaspora 1 January 2020 by age group and 
gender 

Source: Immigrant Stock (2019), United Nations

Figure 4 provides more detailed information on the 
population  leaving Albania until January 1. 2020. INSTAT 
has estimated in its publication the Albanian Diaspora 
in Figures the total number of the population leaving 
Albania by age group and by gender. In total there are 
1.684.135 individuals outside the territory of Albania. 
where 884.719 individuals are male and 799.416 are 
female.

INSTAT and the International Organization for Migration 
(IOM) conducted a household migration survey the main 
objective of which was to provide information on the 
rate of net migration for the period 2011-2019 and the 
characteristics of the population involved.

Th
o

u
sa

n
d

Emigrants Immigrants Net migration

Table 1: Distribution of Albanian emigrants  by the  
destinations countries, 1995 – 2019

See the methodology followed in the publication Albanian Diaspora in Figures, INSTAT (2020), page 82

2
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Expanding and improving higher and postgraduate 
education is another key policy to be undertaken, despite 
concerns that this approach could lead to even more 
emigration, leading to further losses. Several countries, 
including Romania and Croatia, have already pursued this 
policy to keep more students in their country who aspired 
to go abroad for a better quality of education.

Discrimination against women in the labor market is also 
a critical issue. Female migrants with highly professional 
skills currently represent the fastest growing group 
among all migrants in the Europe and Central Asia region.
Providing more opportunities for women would naturally 
lead to less emigration of women with high professional 
skills and would help countries to reduce the “brain 
drain”.

An important part of the work is also addressed to the 
diaspora.A large diaspora can generate economic benefits 
for countries of origin. Emigrants who stay actively 
engaged with their countries of origin can have a positive 
impact on their communities through remittances, 
investments and technology transfer.

There are also policies that can successfully encourage 
the return of diaspora with high professional skills 
by providing tax faccilities for returned migrants. The 
return of migrants can support economic development, 
especially when they bring capital and knowledge, and 
when origin countries provide the right conditions for 
them to fully implement their skills and experience.

And in conclusion we can emphasize that the most 
effective long-term approach for countries to reduce 
brain drain is primarily to discourage citizens from 
leaving their country, giving them a reason to stay - this 
will means securing jobs with better working conditions, 
more opportunities and a higher standard of living.

6. CONCLUSIONS
At the end of this article we emphasize that the 
phenomenon of “brain drain” is a consequence of 
globalization and is inevitable especially for developing 
countries. This phenomenon should not only be seen 
on its “darker” side, but the brain drain can turn in 
advantage. Turning the phenomenon of “brain drain” 
into a competitive advantage can be done through 
appropriate incentive policies.

In this survey, data were collected on the level of education 
and employment status. in the group of persons 15 years 
and older. Persons with a high level of education among 
emigrants and immigrants were respectively 13.9 % and 
11.9 %.  

Figure 5 shows that the percentage of emigrants with 
higher education level is 47.1%, a high figure compared 
to the percentage distribution of persons who immigrate 
with 28.3% and those within the country with 24.6%.

5. POLICIES TO “MITIGATE” THE 
PHENOMENON OF “BRAIN DRAIN”
Since the phenomenon of “brain drain” is a phenomenon 
derived from globalization, we can say that efforts to 
avoid it are practically impossible, however, efforts 
can be made to “mitigate” the negative effect of this 
phenomenon, mainly in developing countries. The most 
important method is to undertake a series of policies that 
include important aspects of a country’s development, 
such as economic, social, educational and environmental. 
First and foremost, we must recognize that persistent 
emigration is usually the symptom, not the cause, of an 
underlying problem. In the long term, governments need 
to address fundamental issues with policies aimed at 
improving governance, strengthening institutions, and 
improving the public services. Increasing productivity 
in highly skilled professions, many of which are in the 
public sector, and making wages more competitive would 
“attract” workers to stay. At the same time, private sector 
development and job creation need to be complemented 
by public sector reforms - without which qualified 
professionals will continue to emigrate. 

See National Household Migration Survey in Albania, INSTAT and IOM (2020)
Clarification on the categorization of the educational level:
i.   Lower education includes: No education, Primary education and Lower secondary education (7/8/9 years);
ii.  Secondary education includes: Upper secondary (Vocational school, Gymnasium (high school) and Post-secondary and non-higher education
iii. Higher education includes: Tertiary (Bachelor, Master and Doctorate).

Figure 5: Type of migration of the age group 15 years and 
older by education level, 2011-2019

Source: National Household Migration Survey in Albania. INSTAT and 
IOM (2020)
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This phenomenon directly affects the socio-economic 
development of a country and is a key factor in economic 
growth mainly in developing countries, where there have 
always been several waves of migration in different historical 
periods. However, basically the decision to emigrate 
is a very personal decision of persons, who are looking 
for new opportunities and a higher standard of living.  
One of the conclusions reached in this article is that the 
number of Albanian students studying abroad compared 
to other countries in the region is the highest. This fact 
leads to the fact that the phenomenon of “brain drain” 
compared to other countries in the region is more 
evident in Albania and this situation requires immediate 
policies for well-educated Albanian students to return 
and contribute in their  country.

A safer environment, with a competitive labor market, 
higher wages, a country with a strong meritocracy base, 
a quality education level and competitive with other 
European countries, with a cutting edge technology 
and equal opportunities for all will not only ensure a 
reduction in the level of migration and return of students 
to their country of origin, but after all will ensure a higher 
standard of living and a positively growing economy, 
fulfilling the goal key that there should be a place to 
increase the well-being of its citizens.
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Abstract 

The success of the survey depends, among other 
things, on the response rate. Montenegro is a country 
with a small but dynamic and market-oriented 
economy. Large number of surveys and requirements 
of EU regulations leads to an increasing burden on 
response units, which results in dissatisfaction with 
business entities and the refusal to cooperate. This 
paper describes development of survey methodology 
in waste statistics in Montenegro, including dealing 
with non-response and non-response adjustment. In 
order to obtain quality comprehensive and comparable 
data after applying imputation and weighting method 
for non-response adjusting, revision of time series was 
done. Revision of time series for period 2011-2015 
in waste statistics in Montenegro is presented in this 
paper.

 

Keywords: 

Waste statistics in business sectors, dealing with 
non-response, revision of time series



75

NON-RESPONSE ADJUSTMENT AND REVISON OF TIME SERIES IN WASTE STATISTICS 

1. INTRODUCTION 

Montenegro is a country with an economy based on 
small and medium enterprises that generate more 
than half of the GDP. In 2020, the Statistical Business 
Register contained around 37 000 units. The share of 
small enterprises with less than 50 employees in the 
total number of enterprises was 99.3%. In line with EU 
Regulations, these units are covered with large number 
of statistical surveys and one enterprise often ends up in 
a large number of survey samples. In many surveys, this 
leads to dissatisfaction of reporting units and a refusal to 
cooperate. The official statistical system of Montenegro 
and the implementation of operational objectives are 
based on the principles of the European Statistics Code 
of Practice, which are fully incorporated into the Law on 
Official Statistics. Therefore, in order to obtain quality 
comprehensive data, statisticians have to find methods 
to minimize effects of some errors such as errors due 
to non-response. This applies to waste statistics as well. 
Namely, waste statistics have been evolving over many 
years. At the beginning, in the phase of developing waste 
statistic surveys, the problem of high non-response 
was encountered in the survey on generated waste 
from industry. This problem was solved by introducing 
imputation and weighting method in 2014. Together with 
weighting for non-response and data control (between 
years, between surveys and between waste types) the 
method of calculation of results changed and it was 
necessary to recalculate the time series. 

2. WASTE STATISTICS 

2.1 Development of waste statistics in 
Montenegro

As an Ecological State, Montenegro wants to implement 
a modern waste management system in order to reduce 
the negative impact of waste on the environment by 
increasing the economic benefits of waste management 
and the transformation of waste into a resource. Waste 
management is one of the most demanding areas in 
terms of harmonization with European Union standards 
and one of the preconditions for joining the EU. The 
aim of waste statistics surveys is to obtain data on 
generated and treated waste in Montenegro, on cross-
border movement of waste (import, transit and export), 
deposited quantities of waste and waste recycling rates. 

Waste statistics in Montenegro began to develop in 
2006 and related mainly to the assessment of data 
on the quantities of municipal waste collected by 
utility companies, including data on utility equipment 
and machinery. At the beginning of 2013, a system 
for calculating the generated quantities of municipal 
waste was established based on data on the number of 
inhabitants by municipalities. The quantities of municipal 
waste were determined for the population that is not 
served by public waste disposal services. 
From 2014, a system for the development of structural 
indicators in line with international rules, i.e. the 
Regulation on Waste Statistics (Regulation EC No 
2150/2002) was established. In accordance with the 
requirements of Regulation in the field of waste statistics, 
the following data are produced:
 
• on generated waste by waste categories and economic 
activities (NACE Rev.2)
• on treated waste by waste categories and economic 
activities (NACE Rev.2)
• on the number and capacities of waste treatment plants 
and the population served by the waste collection scheme
• on structural indicators.

2.2 Statistical surveys on waste statistics in 
business sectors 

The Environmental Statistics and Forestry Department 
in MONSTAT is responsible for conducting surveys on 
types and source of waste generated by households 
and business entities involved in production or services 
activities. Surveys on waste statistics in business sectors 
covering industry, agriculture, construction and services, 
were developed individually from 2011 to 2015. The 
Statistical Survey on Generated Waste was conducted 
for the first time in 2011 for the sector Industry. The 
results were based on the obtained data with presence 
of non-response and without applying other quality 
control methods, because there were no conditions for 
using administrative sources. Data on generated waste 
and waste treatment in Montenegro are produced by 
conducting the following surveys:

• Survey on Industrial Waste 
• Survey on Generated Waste in Agriculture 
• Survey on Generated Waste in Construction  
   Sector 
• Survey on Generated Waste in Service Activities 

In the period 2011-2015, these surveys were created, but 
at the same time, the existing survey methodologies were 
improved. 
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At the same time institutional capacities in Montenegro 
were developed, providing numerous registers and 
records on issued permits. It is important to mention legal 
acts on the Environment: Law on Waste Management 
(2008), National Waste Management Plan (2011), 
Ordinance on Waste Classification (2008) and Waste 
Catalog (2013).

3. SURVEY METHODOLOGY
The surveys on generated waste and waste treatment 
include all business entities with 10 or more employees, 
with main activity in almost all sectors of the National 
Classification of Activities 2010. The National Classification 
of Activities 2010 is based on Nace Rev.2 classification and 
includes all economic activities that can be performed on 
the territory of Montenegro and is used for the collection, 
entry, processing, publication and dissemination of 
statistical data. In conducting of all surveys in the field of 
waste statistics, the reporting method of data collection 
was applied, and from the geographical aspect, business 
entities that perform their production activities on 
the entire territory of Montenegro are included. Data 
collection method is based on The Rulebook on Waste 
Catalogue and Waste Classification (Official Gazette of 
Montenegro, No. 59/13 of 26 December 2013), which 
is harmonized with the European Waste List (LoW) and 
contains more than 800 types of waste systematized 
according to properties and place of origin in 20 groups. 
Of these 20 groups, most are based on the activities in 
which the waste is generated, while some groups are 
based on materials or processes.

4. NON-RESPONSE
4.1 Reducing non-response

As waste statistics developed gradually, so did the 
awareness of enterprises to provide the data in this 
area. At the beginning of the survey, non-response 
rate was high, especially when the pilot surveys were 
conducted. At that time, attempts were made to reduce 
non-response rate and obtain quality data. The first step 
was to analyze enterprises in target population. The List 
of reporting units was revised by keeping enterprises that 
generated certain types of waste, because remain units 
had only municipal waste and those data were already 
collected in another survey.
Regarding generated waste in construction and services, 
methodologists analyzed submitted blank questionnaires. 
The results showed that the most of the units in service 
activities who did not provide data on the generated 
waste, considered that the condition to be a part of the 
survey was to be engaged in construction activities, which 
they concluded from the name of the survey. To avoid 
non-response due to misunderstanding, the Survey on 

Generated Waste in the Construction and Service Sectors 
was divided into two surveys: Survey on Generated 
Waste in Construction and Survey on Generated Waste in 
Services Sector. Two Lists of reporting units were defined 
separately and data collection was monitored separately. 
The main step in the process of reducing non-response 
in surveys on waste statistics is to contact the units by 
telephone to persuade them to submit the data and to 
evaluate the data for the missing years as well. Data for 
some years are missing because at that time, the survey 
had not been defined or the unit refused to respond. In 
some cases, methodologists encountered disapproval 
while others provided estimated data thus improving 
the response rate. In addition, in this way, the quality of 
individual data was improved in the sense that they had 
been checked (explanations for large differences in data 
values for previous years were obtained) or corrected. 
Finally, in 2018, MONSTAT changed a collection data 
method from reporting to interview method with the 
aim of improving the response rate in the surveys on 
generated waste. In this way, companies are obliged to 
fill out a questionnaire or provide information when the 
interviewer contact them in person or by phone. In case 
they cannot provide the data at a given moment, they 
agree with the interviewer on the date in which she/he 
will contact them again. 

4.2 Non-response adjustment

In order to reduce the effect of non-response, imputation 
is used for adjusting data. There are two types of sources 
for imputation: historical data and administrative data. 
In surveys on waste statistics, missing data are imputed 
for enterprises that have a significant share in generated 
waste. Imputations are based on data from previous 
year. If the unit has responded in two previous years, the 
average value is imputed. The availability of administrative 
data in the field of environment had a significant impact 
in improving quality of imputation methods. Valuable 
source of data are Registers maintained by Agency for 
Nature and Environmental Protection (EPA). There is 
inter-institutional cooperation between MONSTAT and 
EPA, so administrative registers are available to MONSTAT. 
Regardless of all the ways to prevent non-response and 
after data editing which includes imputation as a method 
for non-response adjustment, there is always a set of non-
response units. The set of non-response units are weighted 
for the reference year. Weights are calculated at the level 
of the sector or activity. In addition to the reference year, 
the non-response also exists for years when the survey 
has not been defined and methodologists impute expert 
estimates or estimates based on administrative sources. 
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5. REVISION OF TIME SERIES
Survey methodology on waste statistic in business sectors 
in Montenegro was built until 2015 and it developed 
significantly during that period. Data collection method 
was improved and possibility of using administrative 
sources was introduced. Data imputation method was 
included together with weighting of non-response and 
data control (between years, between surveys and 
between waste types). From 2015 onwards, MONSTAT 
statistically process data on generated waste for 
enterprises with more than 10 employees in agriculture, 
industry, construction and services sectors. For the 
development period from 2011 to 2015, an analysis 
and revision of the time series was performed. Data 
on generated waste in business sectors for 2014 and 
2015 was already prepared by new methodology. It was 
necessary to estimate and validate data for the 2011-
2013 period. 
Survey on Generated Waste in Agriculture (section A 
by NACE Rev. 2) was created in 2012 and data exist for 
the period 2012–2015. In 2012 it was a pilot survey and 
the non-response rate was very high. Many errors and 
mismatches were revised and data for the years 2012 
and 2013 were harmonized with the new methodology. 
Data for 2011 were estimated. Data on enterprises active 
in 2011 which were involved in industry, according to 
Statistical Business Register, was used for estimation.
As mentioned, the first Survey on Generated Waste was 
related to the industry sector. Data on generated waste 
in industry (section B - E by NACE Rev. 2) already exist for 
the whole time series, but only data for 2014 and 2015 
were treated according to the new methodology. Data 
on generated waste in industry for years 2011, 2012 and 
2013 required harmonization and processing according to 
the new methodology. 
Data on generated waste in construction sector (section 
F by NACE Rev. 2) exist for the period 2012–2015. In 
2012, this survey was carried out as a pilot survey and in 
that moment this survey covered enterprises involved in 
service sectors (section G – S by NACE Rev. 2), as well. In 
2013, survey on generated waste in service sectors was 
created and data on waste generated in construction 
was collected separately. Data for 2012–2013 were 
harmonized with the new methodology. Data for 2011 
were estimated and estimation was based on the 
Business Register and data on enterprises active in 2011 
which were involved in construction. 
Survey on Waste Generated in Service Sectors (section 
G–S by NACE Rev. 2) was created in 2013 and it was 
conducted as a pilot survey. The pilot survey was 
sample-based and non-response rate was very high. In 
2014, survey methodology for processing data on waste 
generated in service sectors was defined following the 
methods in surveys covering other sectors and adapted 
to this target population. According to this methodology, 
data were collected only for enterprises involved in 

sections G, M and Q because these sectors generated a 
significant amount of hazardous waste. Data for other 
service sectors were compiled from different surveys - 
Survey on Waste Collection and Waste Treatment (data 
on waste collected from original producers), Survey on 
Waste Brought to the Landfill Sites (data on waste brought 
by citizens or other enterprises) and Survey on Municipal 
Waste Collection (data on waste collected directly from 
enterprises). Following new methodology, the data on 
generated waste in service sector for 2013 were revised. 
Data  for 2011 were missing and estimated based on 
Statistical Business Register, the List of reporting units for 
2012 and data on waste generated in the upcoming years. 

Table 1: Data on generated waste for period 2011-2015 
before revision (tons)    

Table 2: Data on generated waste for period 2011-2015 
after revision (tons)     

Comparison of data in Table 1 and Table 2 shows that, 
after revision of time series, total amount of generated 
waste in 2012 increased around 27%, in 2013 the amount 
increased around 22% and in 2014 around 57%. In 2015, 
the total amount of generated waste decreased by 
approximately 4%. Very low response rate in the Service 
Sector is the reason for large difference in data before 
and after revision. In addition, drastic reduction for 
amount of generated waste in the Service Sector was due 
to the change of the methodology. At first, the survey in 
this sector became a separate survey in 2013 and then 
methodology concerning defining the List of reporting 
units changed. Since 2015, the survey methodology is 
clearly defined and data in this sector have been stable.
Data for the industry sector before revision show 
significant deviation in 2015 in comparison to previous 
years. The amount of industrial waste is more than 50% 
higher in 2015 than before and the reasons for such a 
high deviation were incomplete data control, double 

Sectors 2011 2012 2013 2014 2015 
Agriculture  13.89 7.91 7.31 8.03 

Industry 557.64 457.61 424.15 455.47 745.79 

Construction   134.59 43.61 56.64 36.83 

Service   218.15 17.50 95.68 

TOTAL 557.64 606.09 693.83 536.92 886.32 

 

Sectors 2011 2012 2013 2014 2015 
Agriculture 16.65 13.87 7.89 7.28 8.00 

Industry 678.95 595.70 697.95 669.71 702.98 

Construction  28.74 61.56 36.59 43.09 35.67 

Service  100.19 99.79 103.56 124.38 105.12 

TOTAL 824.53 770.93 845.99 844.46 851.78 
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counting and errors in measurement units. The amount of 
generated waste in industry after revision is higher than 
before revision. The increase was due to the inclusion 
of certain reports on the generated waste submitted to 
the Environment Protection Agency (EPA). According to 
the signed Memorandum of Understanding between 
MONSTAT and EPA, the data for certain enterprises were 
received from the EPA afterwards.

The differences in the amount of generated waste in the 
revised version according to the basic version of data in 
agriculture and construction sectors were mainly due 
to better data control and correction of reporting errors 
(non-response, measurement errors).

6. CONCLUSION 
Establishing an efficient system for data collection, 
analysis and reporting are crucial for stable policymaking 
and management. This is also the case with environmental 
management. Surveys on waste statistic were significantly 
developed in period 2011-2015.
In 2011, the Statistical Office of Montenegro started a 
survey with the aim of collecting data on the quantities of 
generated waste in industry. During the data processing, 
methodologists concluded that one of the main issues 
in the process of conducting the survey was a high non-
response rate. This resulted in obtaining lower quality 
data. During the period 2011-2015, surveys on generated 
waste in other sectors were created, as well. Various 
methods were introduced to prevent non-response. 
Development of administrative sources created 
conditions for the application of statistical methods, 
imputation and weighting, for non-response adjustment. 
From 2015 onwards, MONSTAT processed data on waste 
generation, which included all enterprises with more 
than 10 employees in Montenegro, whose main activity 
is agriculture, industry, construction and services.
In order to obtain quality comprehensive and comparable 
data, with applying improved survey methodology, which 
includes imputation and weighting, revision of time 
series for the period 2011-2015 in waste statistics was 
done. Results of the comparison of data before and after 
revision, inside and between sectors, were very useful for 
improving survey methodology in all phases. 
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Abstract

Now days the most of developed cities, considered 
the socio-economic and urban form transformation as 
promoting for innovation and regenerating the quality 
of life in and minimizing the economic effects. Central 
Area are the primarily related to economic - leisure 
activity where and natural elements are important 
on life quality. During an urban growth and after 
various urban changes, a dynamic type is creating, 
which influence the society and the spatial typology 
configuration. This new typology is in continuous 
modification under the changing of socio-economic 
condition, by reflecting its need. Often these changes 
tend to be a matter of the population density. Through 
the significant role of urban morphology as an analyst 
for the city evolution, by interpreting the urban 
surface cover and typological process, we can identify 
the difference of the spatial and temporal correlation 
and understand the urban changes by examining the 
time-space transformation. The GIS system serves 
an important role, aided spatial data that reveal the 
physical qualities and recognizing the typical areas and 
the rate of the impact. Demonstrating the changes in 
the types of open space for each for each configuration 
by periods. The result will be contributing to the 
different expert and actors of the planification process 
and to the debate around the modernization of 
cities. Showing the relationship between growth and 

needs of basic services that expanding populations 
requires. Also providing guidance for those challenged 
with designing these environments and encourage 
investments that create a healthy development, social 
and friendly with the environment.

Keywords: 

Urban Form, Spatial Configuration, GIS, 
Transformation.
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1.  INTRODUCTION
Changing the populations lives from rural to urban 
areas has had its effects by increasing the gross output 
of the city’s, this urban expansion affects as an element 
of economic sustainability by increasing production, 
developing, and creating new ideas. For the purposes of 
this research, the Tirana Urban area has been designated 
as the study area for this project. Which clearly shows 
the influence of the population density, socio-economic 
and physical characteristic. A few attentions are given 
to the open space configuration and how that coexists 
with the space-time dynamics of urban development 
changes. Accessibility and pedestrian traffic are the most 
important factors that are considered to evaluating these 
areas but also the economic effects on the frequency 
and forms of change. The research will evaluate the 
relationships between the typology and the spatial 
configuration of the open space in the build environment. 
Theory assumes that ignoring the fundamental urban 
design aspect such as connections accessibility and 
mixed uses, can result in the creation of less sustainable 
and less socially equitable (UK urban task Force 1999).” 
This work considers the role of GIS jointly by density 
and socio-economic, demographic distribution data as 
elements to compare with the practices that existing, 
beliefs, processes and how much is affected the evolution 
of these space. In terms of sustainability, connectivity, 
and the economic point of view. These attitudes influence 
their coexistence, and assuming there is a true relation 
between configuration and needs, an implied image 
order can be established. The paper aims to investigate 
the urban space morphology of Tirana City by analyzing 
surfaces cover and functional transformation, to see 
clearly the situations created and the reasons that have 
led to this trend.

2. THE URBAN FORM 
TRANSFORMATION
The use and maintenance of city`s public environments 
often need to be managed to balance collective and 
individual interests, discussing accessibility in the sense 
of being “open”, Lynch (1972a, p.396). Ignoring the 
fundamental urban design aspect such as connections 
accessibility and mixed uses, can result in the creation 
of less sustainable and less socially equitable (UK urban 
task Force 1999). This leads us to explore and finding a 
better understanding of the need and the consequences 
that that lead us to the processes of space transformation 
and their characteristics such as economic activity, 
where people live, work, leisure activities and natural 
elements are important on life quality. Also, the 
recognition of the different typologies of open spaces 

transformation, between buildings in the town which 
include paths, squares, garden, park; and the assessment 
of influences of changes in the system are of importance 
in the relationship created by the dynamics of urban 
development. They can help guide and encourage more 
solutions and strategies to changes positively and move 
to sustainability development.

2.2  Tirana urban development

As the main city of the country not only as the capital 
but also by other aspects, such as economic, territorial 
dimension, population numbers and like a city with 
the main extent and density of urban areas. Named 
sometimes as a metropolis, due to its full growth and the 
intense transformation that urban space has undergone, 
because of moving to Tirana from the rural areas around 
it but most importantly from other cities.  This change 
is also in the nation’s economic and social structure. 
The movements of the living place are not the only 
ones to have importance, one not less important are 
movement flows for daily activities. About one-third of 
the country’s population performs their daily activities in 
Tirana. The city is going through the stress of population 
growth and the living pressures. This rapid process of the 
urban transformations also had its effects on the spatial 
configuration of the city, which in most of the territory 
area has reflected as a chaotic pattern, created by the 
various layers of development periods. There is not a 
clear definition of what has happened or evaluations of 
the effects that affect the values of these spaces. The lack 
of evaluation sent us to clearly define the formation of 
some unattainable public places because of uncontrolled 
development. Unfortunately, the current that is not fully 
recognized by decision makers and urban planners the 
situation and to assess the impact of changes occurring 
in urban space. Consequently, a new way of use is seen 
between private and public matters in the city of Tirana.
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Figure 1a: The Spatial Development of Tirana

Figure 1b: Public open spaces in Tirana
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The center area as the city of Tirana has passed 
considerable transformations during different historic 
periods, leaving its influence also in the way of urban 
space development. Substitution of the main city 
structure from Ottoman and Italian periods, during the 
totalitarian regime times to establish a declaration of 
the actual status. Almost the largest population growth 
reached during the period 1990-2000, as a result from 
the transition of communist regime to liberalization of 
the country’s market and economy, as well as opening 
with all other foreign cultures.  The city where had a great 
expansion, where the old and central part underwent a 
densification and modification of the previous structures. 
Recruiting private property, which has changed its status 
during the regime from private to public had its impact 
on the privatization of public space and in other cases 
as a tendency to possess a property. The development 
after the 90s to the present is characterized by different 
elements/typologies, but in the most important one we 
emphasize the economic one that has the greatest role 
in the urban change form. Mainly the typology of the 
areas has changed rapidly their balance to small or large 
activities that are undergoing rapid development. Tirana 
residents today view the private space more precious 
than the public ones, except in the cases that they 
privately use public spaces. The public spaces in the city 
center have a formation that allows many different uses, 
and which have a strong influenced by socio-economic 
relations. Open spaces by their characteristics, function, 
and quality, often have a positive-negative impact to the 
development of urban environment and their dynamic 
orientation. These factors reflect their impact on the 
resident’s life and activate them in decision-making for the 
transformation and development of their environments. 
Therefore, these spaces have an important role in the 
sustainability of the city’s development.

2.3 The importance of urban space

The participation of a diversified number of users which 
are strongly influenced by socio-economic relations of 
a dynamic environment, has put urban space and their 
characteristics, in front of a semipublic development. 
Factors that reflect their impact on the lives of residents 
and activate them in the decision-making process for 
way of space usages. Therefore, these reasons have an 
important role in the sustainability of the development 
of the city. This research aims to analyze the effect of 
the urban space evolution and their morphological 
transformations typologies. Specifically, the objective 
is to recognize the areas and define the types of these 
spaces in Tirana City. Which reveal an important aspect 
in urban transformation for sustainability and oriented 
development, by leading us to evaluate the relation 
between the use of space and the transformation 
characteristics of the urban form, according to their 
measurable ability and based on a resilient approach for 
data classification as well. The importance of the process 
is to signify a better and more careful actions in decision 
making, by comparing the changes for positively adapting 
and to transforming towards sustainability. Our research 
derives from a hypothesis that the transformation of 
urban spaces and their characteristics have an important 
role that reflects the way of urban development and their 
relationship with the way of citizens life. We want to 
highlight the effect and impact that these characteristics 
have in the sustainability and in the way of city life 
orientation. Therefore, their changes are viewed as an 
element that can be examined and evaluated through 
indicators and by building a clear framework to monitor 
the trend and analyze the values, where it can determine 
the impact scale and dynamic scenarios. These knowledge 
helps to develop a better understanding of space use in 
general and provide advice to ways in which we might 
improve the quality of the built environment, by the 
importance of these spaces to give form and shape to the 
city; provide space for recreation, interaction between 
peoples, places for economic activities and to contribute 
to sustainable development.



84

URBAN FORM TRANSFORMATION AND GIS, TIRANA CITY

3. CLASSIFICATION 
The analysis of context, includes different criteria, based 
on the physical features as well as the relationship 
with urban development; ownership, access rights, 
actual or intended use, and economic or social context 
determine the transformation by typology, theoretical 
characteristics, category’s function, and catchment 
hierarchy. The research of the morphology is one of the 
important variables of urban form, and a component of 
the formation and transformation of open space too. 
Also, might recognize the different ways and changing 
use of these public area. In the urban design literature 
space is characterized most often by physical type and 
function. Over the years, many attempts have been 
made to characterize morphological types, from Sitter’s 
(1889) deep and broad squares, to (Ben-Joseph, 2005). 
Although much cruder standards-based highway types 
and hierarchies persist in informing actual practice. 
But with these categories the types are endless as well 
as their complexity.  Carr et al. (1992, p. 79) identify 11 
functional types of public space: Public parks; Square 
and plazas; Memorials; Markets; Streets; Green and 
Playgrounds; Community open spaces; Greenways and 
parkways; Atrium/indoor marketplaces; Found spaces/
everyday spaces; Waterfronts. Also, many other types 
of hierarchy-based function provide organizing manage 
space and green types. UK` Greenbelt Spaces Taskforce 
(2002, 43). Or others look at the ease of fit and use of 
public space. For example, Frank & Stevens (2007, p.23) 
develops about space ‘freedom’ and ‘tightness’ as they 
are linked to the physical and social characteristics of 
a space. “Thus, loose spaces are more adaptable and 
variety of use. While narrow ones, it is physically limited 
or controlled about the types of activities that may occur 
there. These qualities are relative, but the new types of 
spaces today are often of a limited nature different from 
those of the past, thus discouraging the types of activities 
that reflect the defined freedom. From a methodological 
point of view, the examination of virtual usage-spatial 
relationships is recommended, by observation and 
behavior mapping as a combined technique in studying 
the environment-behavior relationship has been a known 
and used method for some decades (for example, Ittelson 
et al, 1970).  Defines all the range of urban space types 
that contains transformation but also how many of 
these areas are not in their ownership and the extent to 
which the public are unclear. The space-time analysis, 
based on GIS, resulted in usage of spatial articulation 
of the area, representing shapes, sizes, densities and 
intensities of space’ occupancies. Types of public space 
were able to be traced through field investigations and 
other supplementary materials, examining the material, 
and creating a geographic information coverage. A set 
attributes with data for each year are filling each polygon. 

Ownership, access rights and management attributes 
are important to understand the institutional structure 
and the type of use. Percentage of permeable surfaces 
is used as an indicator of ecological integrity (Forman, 
1997; Schueler, 1994). Also, the level of change was 
investigated using GIS technology. These spaces will be 
selected with the criteria based on the type of function, 
historic evolution in the urban morphology, and the 
mode of urban development. Different materials of 
aerial photographs, cartographic maps from 1980, 1993 
to those of orthoimages in 2007 and 2015 [2018]. The 
analysis of different examples for recognizing impact and 
will determine the transformation to the urban space at 
physical condition and social-economical context. The 
transformations that have taken place in the country 
and from other examples abroad will be part of our 
study, which will give a comprehensive picture of the 
change process so that we can conclude the theoretical 
definitions for decision-making in similar situations. 

4. ANALYZING THE 
TRANSFORMATION
Analysis through gis: Through new processes enabled by 
GIS, the time - space (spatial-configuration) analysis for 
them is very important to usability, accessibility, vitality, 
stability, and cost factors rather than the visual beauty. 
The GIS process, for zonal evaluation, help us to avoid 
having fragmented information, (summarizing using 
analog, statistical, gravitational methods).\

• Software Requirements

The software used to perform the spatial analysis were 
ArcGIS 10.2 (ArcInfo), Spatial Analyst, and Microsoft Excel.

• Data Collection and Manipulation

Background data Included census, county boundaries, 
lakes, highways, streets, shopping space, aerial 
photographs, orthoimages, cartographic maps.

Collected and processed data from different source, 
site-data collecting, (e.g. https://geoportal.asig.gov.
al/;https://instatgis.gov.al/), customized demographic 
information for open spaces. 

Data manipulation: A set attributes with data for each 
year are filling each polygon. 1. Converted into a database 
DBASE format and geocoded them using the address 
attribute, based off the streets data as the reference 
layer. 2. The result was a point shapefile representing 
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the geographic location of the commercial spaces and 
contained information regarding the attribution of the 
area and the specialized stores. 3. Market area analyses 
is based on “Secondary Market Research”, Also, the level 
of change was investigated using GIS technology. These 
spaces will be selected with the criteria based on the type 
of function, historic evolution in the urban morphology, 
and the mode of urban development. Different materials 
of aerial photographs, cartographic maps from 1980, 
1993 to those of orthoimages in 2007 and 2015 [2018].

• Space-Time Analysis is based on “urban space changes 
configuration”, which means using information that is 
already available: Selection of areas and their examination 
in detail through the analyst tool, which includes some 
distributive data characteristics, include knowing: the 
population size and characteristics, economic base, 
competitive situation, availability of space, regulations the 
area. -Spatial Analyst was used to create a series of grid 
data sets. From the geodemographic census data layer. 
-Through it we can enter the data to be used in raster 
calculations.  The gravity model was used to determine 
the domestic market potential for the urban area. The 
variable of these distances is obtained from the most 
accessible points and from the average time of description 
through the road network. This type of analysis will lead 
to providing knowledge of the relationship between the 
characteristics of urban development regarding physical 
and the socio-economic dimension of open space in 
Tirana. Increasing the opportunities of sustainability and 
evolution.
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5. RESULTS
This type of analysis will lead to providing knowledge 
of the relationship between the characteristics of urban 
development regarding physical and the socio-economic 
dimension of urban space in Tirana. Increasing the 
opportunities of sustainability and evolution. We have 
transformations that have had the negative effects of 
total elimination or partial elimination without the 
consequences of using them functionally. The loss of 
physical surface of open space is a consequence of 
economic development and liberalization which had 
an immediate effect on new construction, the trasition 
period from 1990 to 2007 and the 2007 to 2018, see 
Figure. 1a, Transformation of typologies of public spaces 
and the categories, see Figure. 1b,

The change and elimination that has occurred in 
some open spaces are negative examples of the urban 
development. As these areas have reduced the areas and 
benefits and have greatly increased the needs for such 
spaces. Also, we have the positive changes that create 
a new area because of changes to other spaces or only 
functionally. Divided into categories as: Urban-Public, that 
includes spaces intended for daily use and those intended 
for institution or ceremonial use squares, parks, central 
areas, and government courtyards have a somewhat 
more careful attention from authorities, than sidewalks, 
temporary place, greens, and playground.  Typologies of 
public spaces and the categories, see tab.1&2, see Figure. 
2.abc,

Table 1: Development of urban space and by types
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While it is seen that all other spaces have undergone 
transformations which may have made changes not 
only as physically form but as but also as a use and 
accessibility. Divided into categories as: Group-private, 
the private space, which can often be used as a public 
space for socialization, business but also for work 
including bar-restaurants, gardens, parking lots. Day and 
night bars are one of the most important points in Tirana’s 
life, mainly located in areas with large pedestrian areas, 
but not only. Group public: The uses of public space for 
private purposes derives with a widespread development 
because of personal benefits such the use of common 
space and its position in relation to owned space. They are 
earning benefits from public space and commercial areas 
in streets and sidewalks. In residential areas they try to 
set out contours of their private estates or serious issues 
are the construction of private premises in these areas. 
Urban/semi-public: Also, the semi-public spaces are 
more affected by the lack of attention because they have 
a greater influence by the pressure of transformation. 
These are mainly for partial or full-time trade, but also 
for the squares of the neighborhood spaces. This is easily 
shown to be due to rapid growth, by observation of what 
has not been changed or what has left traces in the urban 
space. Some of these spaces relates to the largest and 
most frequent developments. From a comprehensive 
point of view, they loss a clear distinction between 

Figure 2 a,b,c: Comparison by weight of physical urban form transformation

public and private space which causes an unsustainable 
situation. Making them more dynamic and hybrid in 
their character. The transformations are daily and fast, 
and overall development is growing. This means that in 
a short time decision are made and intervened in a large 
number, which directly affects accessibility. 
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6. CONCLUSION
If we would describe the conclusions in general from the 
use urban spaces in Tirana as open and private space, they 
would be useful for planners and designers in Albania or 
someone else. It would be helpful to everyone to have to 
have a framework of the changes that have happened. 
Where can identify, actors that can create comfortable 
processes or evolve methods that enable people to 
create relationships between spaces without the concern 
of engaging in its use. 

By using a classification, we will be able to analyze the 
prevailing situation and identify what is good and wrong 
with the physical and social environment in our urban 
spaces. We are improving the way of their development 
and the function, can contribute to the attributes of these 
public areas to make them better, vivid, cheerful, and 
pleasant, functional, or unpleasant or unsafe. Also, the 
development of a good and effective product depends 
on the collaboration of many components and actors 
together. This type of analysis will lead to providing 
knowledge of the relationship between the characteristics 
of urban development regarding physical and the socio-
economic dimension of urban space in Tirana. Increasing 
the opportunities of sustainability that should embrace 
and public areas that can be opened up to the private or 
group use.

Table 2: Urban space transformation rate

It was very important to have multiple analysis techniques 
and to take each one into consideration, as shown in 
this study, another very powerful and essential tool 
best evaluating is the use of GIS technology.  We could 
have avoided poor usability, or non-motivate changes, 
together with the help of distributive knowledge for 
the configuration. Based on the results we realized the 
importance and geographic advantages that GIS and 
gravitational model give us. From this analysis, now we 
possess the knowledge of what Tirana city open areas 
are rating thought evaluation. With this significant 
geographic and competitive advantage, we will have a 
decreased chance of negative effect in the future and will 
see how the changes by the form affect the configuration 
and viability of open spaces by various parameters.
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