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CONSTRUCTION RISK MANAGEMENT IN DEVELOPING COUNTRIES

SUMMARY

Since the final products of construction industry are generally unmovable items such
as buildings, facilities or infrastructures, the construction industry has been
considered as a local industry in the past. However, through the benefits of
globalization, which increased after 1950s, construction industry began to
internationalize like many other industries and this internationalization increased
rapidly by the help of international institutions and commercial agreements in the
late 1990s.

Developing countries has a major role in international construction market. When the
characteristics of developing countries are examined, it can be seen that they provide
the development criteria in economy, social life, human rights or technology at a
certain level, but not as much as the developed countries. Besides, when the
economic structure of developing countries are examined, it can be seen that the
construction industry has an important role in these countries, since its ability to
provide a nationwide economic mobility through its various sub-industries. Due to
increasing need of complex construction projects, which are beyond the capacity of
local contractors, developing countries become an attractive market for international
contractors. Financial aids provided for developing countries and increasing income
from natural resources in the Middle East, are some of the other factors, which
increase the importance of developing countries in the international construction
market.

All these factors along with the great profit expectations, lead contractors to the
international market. However, international construction market contains much
more risk than local construction markets. In addition to regular construction risks,
international projects are exposed to financial, technical and logistical risks in
overseas construction market. Especially in developing countries, these risks exist
alongside various local factors such as socio-political and economic stress, lack of
resources or institutional inabilities. These facts make it necessary for international
contractors to take special precautions against construction risks, especially when
operating in developing countries.

Risk and uncertainty are inherent elements of construction business. Generally, these
risks are gathered under six categories, which are technical, logistical, managerial,
environmental, socio-political and economical risks. Construction risks can also be
classified according to their sources, characteristics or the factors they are affected
by.

Risk management is a concept, which became popular at corporate level after 1950s,
also with the help of increasing academic studies on this subject. However, it became
a popular topic in construction industry in 1990s. Generally, risk management refers
to the process of identification and evaluation of potential risks, developing response
plans and monitoring the results. Opportunities or positive risks are also identified
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and evaluated in the risk management process. The response plans against the risks
can be avoiding, mitigating or sharing the risk as well as accepting it.

As it is already stated, international construction projects are exposed to high amount
of risk, since international projects are usually large scaled projects and directly
affected by economic or socio-political status of the target country. There is a large
number of studies in the literature regarding to international construction risks.
However, many studies focus on these risks in a general categorization such as
market, country or project level risks. In addition, some of the studies collect data
from various projects and from various countries, which may mislead the researcher,
since every country and every project have their own dynamics. In this sense, this
study presents a detailed case study based on a specific international construction
project, which is located in a developing country. The selected project for this case
study is “Turkmenbashi International Seaport”, which is located in Turkmenbashi,
Turkmenistan and under construction by the year 2017. The project value is
approximately 1.5 billion US dollars and was undertaken by a single Turkish
construction company. It is a complex project consisting of terminals, shipyards,
railroads, highways and administration facilities.

In the scope of the case study, 50 risk factors are identified, which are common in
large-scale international projects according to literature review. In the first part of the
study, background information was collected from the participants, which are 20
employees from head office in Turkey and site office in Turkmenbashi. In the second
part, participants were asked to evaluate the identified risks in terms of their risk
impact level (scale of 1 to 5) and probability of occurrence (percentage) according to
their experience and insight. In the final part of the survey, 15 top rated risks were
identified through the data collected from the second part of the survey. Afterwards,
in order to collect information about the mitigation and response techniques used in
the company against these risks, open-ended interviews were carried out with the
executives of the related departments.

According to the results of the study, highest and lowest rated risks were analyzed.
Generally, risks related to delayed payments from employer, budget overruns,
missing the project deadline, late submittal of projects and logistics were rated as the
highest risks. On the other hand, risks related to force majeure, intercountry relations
or company’s adaptation to the country were considered as the lowest level risks.
The probable reasons for these risk ratings were also explained in the study.

Among the responses, the standard deviation values were calculated and it was
observed that the results were generally consistent; however, there are some different
opinions about certain risks due to the characteristics of the participants. In this
context, the risk rankings made by respondents according to their characteristics such
as managerial level, gender, profession, working location (headquarters or site) were
analyzed using Pearson and Kendall’s W correlation tests. The results and
correlations are presented in the appendices and fourth chapter of the study.

According to the results received in the second part of the case study, 15 top rated
risks were identified. After that, interviews were carried out with the executives in
the company in order to gather information about risk response and mitigation
techniques used at the company and details are presented in the fourth chapter of the
study. In general terms, these measures consist of a number of risk avoidance and
mitigation methods developed on financial, technical, managerial and logistical risks
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by taking into account the fact that these risks are directly influenced by the
dynamics of the country and geography.

Within the scope of this thesis, developing countries, international construction
industry, risks in construction and risk management issues are examined. In order to
support the findings and obtain new information regarding to the subject, a case
study is carried out, of which the details are summarized above. As a result of this
thesis, the statements presented in the introductory part of the study are verified and a
number of suggestions are provided for the future studies.
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GELISMEKTE OLAN ULKELERDE iNSAAT RiSK YONETIMI

OZET

Insaat sektdrii, son iriinlerinin genelde tasmmaz tesisler olmasinm da etkisiyle,
gecmiste ¢ogunlukla yerel bir sektor olarak goriilmistiir. Tarihte birkag 6rnegi olsa
da, ger¢cek anlamda uluslararasi insaat projeleri 1950’lerden sonra yayginlasmaya
baslamistir. Ozellikle 2. Diinya Savasi sonrasi hizlanan endiistrilesme ve yapilasma
stirecinde, tilkeler arasi teknoloji, bilgi ve is giicti aktarimi zorunlu hale gelmistir. Bu
globallesme siireci 1990’larin sonuna dogru, birtakim uluslararasit kuruluslar ve
ticaret anlagsmalarinin da yardimiyla ciddi anlamda hiz kazanmis ve insaat sektorii de
bu gelismelerden fayda saglamistir. Ayrica, gelismekte olan tilkelere yapilan finansal
yardimlar ve Ortadogu bélgesinde petrol, dogalgaz gibi dogal kaynaklardan elde
edilen gelirler uluslarlarasi ingaat islerinin artiginda énemli bir rol oynamistir. Bu
baglamda, gelismekte olan tilkelerde, biiylik 6l¢ekli liman, havaalani, otoyol, fabrika
gibi yerel miiteahhitlerin kapasitelerini asan kompleks insaat projelerine gereksinim
artmustir. Bu durum da insaat hizmetlerinin “ithal” edilmesine zemin hazirlamistir.
Uluslararasi sektorlerde genel olarak gelismis iilkeler, gelismekte olan ve az gelismis
iilkelere teknoloji ve uzmanlk hizmeti saglamaktadir. Ote yandan, gelismekte olan
ilkeler piyasaya hazir iiretim mallar, az gelismis tlkeler ise isgiicli sunmaktadir.
Dolayisiyla gelismekte olan bir {ilkede yiiriitiilen biiyiik 6l¢ekli kompleks projeler,
hem gelismis hem de gelismekte olan diger iilkelerin katkisiyla ger¢ceklesmektedir.

Geligsmekte olan tilkelerin karakteristik ozelliklerine bakildiginda, ekonomi, sosyal
hayat, insan haklar1 ve teknoloijk gelismeler gibi bazi alanlarda, gelismislik kriteri
olarak kabul edilen degerleri belli bir diizeyde sagladiklari, ancak geligmis iilkelere
kiyasla biraz daha geride olduklar1 goriilmektedir. Ayrica gelismekte olan tilkelerin
ekonomik yapilar1 incelendiginde, insaat sektOriiniin Onemli bir rolii oldugu
anlasilmaktadir. Birgok alt sektdr ve yan sanayi iceren insaat sektort, lilke ¢apinda
ekonomik hareketlilik saglayabilmesi nedeniyle gelismekte olan iilkelerde genellikle
on planda olan ve yiiksek yatirimlar yapilan bir sektordiir.

Tiim bu gelismelerle birlikte, diinya genelinde bir¢ok miiteahhit firma uluslararasi
ingaat sektOriine giris yapmaya baslamistir. Yerel piyasalarin daralmasi, ekonomik
problemler, sirket biiyiitme hedefleri ve yiiksek kar beklentileri, insaat firmalarim
uluslararasi piyasalara yonlendiren diger faktorlerdir. Ancak yabanci bir ilkede,
uluslararas: bir ingaat projesi yiiriitmek, yerel piyasada proje gergeklestirmeye gore
cok daha yiiksek oranda risk igermektedir. Bu tip projeler, insaat sektoriindeki genel
risklere ilave olarak, uluslararasi alanda karsilasilan diger ekonomik, teknik ve
lojistik risklere de maruz kalmaktadir. Ozellikle gelismekte olan iilkelerdeki insaat
projelerinde karsilasilan riskler, {lilkenin sosyo-politik ve ekonomik kosullarindan
direkt olarak etkilenmektedir. Bu durum da uluslararasi pazarda is yapan
miiteaahitlerin 6zel Onlemler almalarmi ve detayli bir risk yOnetim siireci
yiiriitmelerini zorunlu kilmaktadir.

Risk ve belirsizlik, ingaat projelerinin dogasinda yer alan faktorlerdir. Birbirine baglh
yiizlerce aktiviteden olusan insaat projelerinde, en ufak belirsizlikler dahi riske
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doniismekte ve proje basarisim tehdit eden unsurlar haline gelmektedir. insaat
projelerindeki riskler genel olarak teknik, lojistik, yonetimsel, ¢evresel, sosyo-politik
ve finansal olmak iizere alti kategoride toplanmaktadir. Bu kategorilere ek olarak
insaat riskleri, kaynaklarina, karakteristik 6zelliklerine ve bagli olduklar1 faktorlere
gore de kategorize edilebilmektedir. Proje riskleri incelenirken goz Oniinde
bulundurulmasi gereken bir diger konu da pozitif risklerdir. Proje siirecindeki
herhangi bir belirsizlik, tehdit anlamina gelmeyip, biinyesinde firsatlar barindirtyor
olabilir. Bu tip firsatlarin da degerlendirilmesinde proje risk yonetim siiregleri Gnemli
bir rol oynamaktadir.

Risk yonetimi, kurumsal anlamda 1950’lerden sonra yayginlasmaya baslamistir.
Oncelikle biiyiik sirketler tarafindan, is portfoyiinii belli bash risklere kars1 giivence
altina almak amaciyla kullanilmistir. 1950-60°11 yillarda bu alanda akademik
calismalar h1z kazanmis ve elde edilen bulgular1 piyasa kosullarina uyarlamak i¢in de
ayrica caligmalar yapilmistir. Risk yoOnetimi kavraminin insaat sektoriinde
yayginlagmasi ise 1990’11 yillart bulmustur. Genel anlamda risk yonetimi, potansiyel
tehditlerin ve risklerin belirlenmesi, analiz edilmesi ve bu risklere karsi eylem
planlar1 hazirlanmasi olarak ifade edilebilir. Uygulanan eylem planlarina dair siire¢
ve sonuglarin gézlemlenmesi ve bunlara yonelik analizler yapilmasi da risk yonetim
siirecinin bir parcasidir. Aynt zamanda firsatlar veya pozitif riskler de bu siireg
kapsaminda degerlendirilip, bu dogrultuda eylem planlar1 hazirlanmaktadir. Bu
eylem planlari, riskin etkilerini azaltmak tizerine olabilecegi gibi, riskten ka¢inmak,
riski paylagsmak, riski transfer etmek ve kimi zaman da riski kabullenmek gibi
stratejilerden olusabilmektedir. Bu risk yonetim siireglerinin sirket diizeyinde
yiirlitiilmesi kurumsal firmalar i¢in biiylik 6nem arz etmektedir.

Daha 6nce de belirtildigi gibi, uluslararasi ingaat piyasasi yerel piyasalara gore ¢cok
daha yiiksek oranda ve farkli tipte riskler igermektedir. Uluslararasi insaat projeleri
genellikle biiylik olgekli karmasik projeler olup, piyasaya ve iilke sartlarina bagh
ekonomik, sosyo-politik ve ¢evresel faktorlerden direkt olarak etkilenmektedir. Bu
faktorler gelismekte olan lilkelerde ¢cok daha hassas ve degisken oldugundan dolayz,
bu iilkelerde yiiriitiilen projelerde siradan ingaat riskleri ¢ok daha giiclii bir etkiyle
hissedilmektedir.

Uluslararas1 insaat projelerinde risk yoOnetimiyle ilgili olarak, literatiirde birgcok
arastirma bulunmasima karsin, bu calismalarin genellikle piyasa, iilke ve proje
seviyesinde riskler seklinde, genel bir kategorizasyon kullanilarak gerceklestirildigi
goriilmiistiir. Ayrica bazi calismalarda, arastirmacilar farkli iilkelerden ve farkli
projelerden topladiklar1 verileri bir arada analiz etmislerdir. Ancak her iilkenin,
cografyanin ve projenin kendine 6zgii dinamikleri oldugundan dolayi, uluslararasi bir
ingaat projesine risk yaklasimi proje oOzelinde gerceklestirilmelidir. Ozellikle
gelismekte olan {lilkelerde yiiriitiilen projelerde, risk yonetim planlamasi yapilirken,
her asamada {ilkenin sosyo-politik ve ekonomik atmosferi gbéz Oniinde
bulundurulmali, bu faktorlerin riskler tizerindeki etkileri daima hesaba katilmalidir.
Bu baglamda, bu tez ¢alismasi1 kapsaminda, gelismekte olan bir iilkede yiiriitiilen,
biiyiik 6l¢ekli bir uluslararasi ingaat projesi se¢ilmis, anket ve goriismeler yardimiyla,
bu projeye dair bir risk degerlendirme c¢alismasi yapilmistir. Cikan sonuglar
dogrultusunda, kritik oneme sahip riskler i¢in miiteahhit firmada alman risk
aksiyonlar1 incelenmistir. Bu vaka c¢alismasi i¢in secilen proje, Tirkmenistan’in
Tiirkmenbas1 sehrinde yer alan, 2017 yili itibariyle insaat1 devam eden “Uluslararasi
Tiirkmenbasi Liman Projesi”dir. Proje bedeli yaklagik 1,5 milyar Amerikan Dolar1
olup, yapimi miihendislik, tedarik ve insaat sozlesmesi ile anahtar teslim olarak bir
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Tiirk insaat sirketi tarafindan tek basina iistlenilmistir. Proje biiyiik 6l¢ekli bir liman
kompleksi olup, icerisinde tersane, yolcu/feribot terminali, yiik terminalleri, otoyol
ve demiryolu gibi bir¢ok insaat kalemi bulunmaktadir. Proje katilimcilar arasinda
igveren temsilcisi olarak bir Alman firmasi ve 3. parti bagimsiz denetim sirketi olarak
da bir Italyan firmas1 yer almaktadur.

Vaka ¢alismasi kapsaminda, uluslararasi insaat projelerinde siklikla karsilasilan 50
tip risk belirlenmis ve 7 ana kategori altinda toplanmistir. Literatiir arastirmasinda
belirlenen 6 risk kategorisine ek olarak, proje i¢in 6nem arz eden, 3. parti ile alakali
riskler de ayr1 bir kategoride toplanmistir. Boylece belirlenen 50 adet risk, anket
kapsaminda, sosyo-politik, yonetimsel, finansal, teknik, lojistik, ¢evresel ve 3. parti
iligkili riskler olmak iizere kategorize edilmistir. Ankete, liman projesinin, proje
yonetim ekibinde gorevli 20 ¢alisan katilmigtir. Calisanlarin bir kismu saha ofisinde,
bir kism1 merkez ofiste gorevli personeller olup, meslekleri ve sektdrdeki tecriibeleri
cesitlilik gostermektedir.

Vaka galismasinin ilk bolimiinde, katilimeilarin meslek, yas ve ingaat sektoriindeki
tecriibeleri ile ilgili birtakim kisisel ve mesleki bilgiler toplanmustir. ikinci béliimde
ise belirlenmis 50 riske dair bir anket sunulmustur. Anket kapsaminda,
katilimcilardan her bir risk i¢in 1 ve 5 arasinda bir risk etki degeri se¢cmeleri,
ardindan tecriibe ve kisisel goriislerine gore, bu riskin proje siirecinde gergeklesme
ihtimalini yiizde olarak belirlemeleri istenmistir. Buna gore her bir riskle ilgili risk
puant hesaplanmistir. Calismanin tigiincii boliimiinde ise, ikinci boliimden elde edilen
veriler dogrultusunda belirlenen en kritik 15 risk igin sirketin aldig1 aksiyon planlari
incelenmistir. Bu bilgilerin toplanmasi, risklerin kategorilerine gore, ilgili
departmanlarin yoneticileriyle yapilan birebir goriismeler yardimiyla ger¢eklesmistir.

Anket sonuglart dogrultusunda bu 50 risk faktorii, oncelikle puanlarina gore en
yiiksekten en diistige dogru siralanmistir. Genel sonuglara gore en yiiksek ve en
diisiik risk puanlarina sahip riskler incelenmis ve bu sonuglar, olast gerekgeleriyle
birlikte yorumlanmigtir. Genel olarak, geciken hakedis O6demeleri, proje bitis
tarthinin sapmasi, blitce agimlari, is programindaki sapmalar, geciken proje teslimleri
ve lojistik ile ilgili risklerin yiiksek puanlara sahip olduklar1 goriilmiistiir. En diistik
puanlara sahip riskler ise, dogal afet, savas gibi miicbir sebepler, ikili tilke iligkilerine
dayal1 politik riskler ve firmanin iilke kosullarina uyum saglayamamasindan kaynakli
riskler olarak goriilmiistiir. Calismada ayrica, bu risklerin yiiksek veya diisiik olarak
puanlanmasinin olasi nedenleri iizerinde de durulmustur.

Calismada, sonuglar arasindaki standart sapma degerleri de hesaplanmig ve
sonuglarin genel olarak paralellik gosterdigi ancak belli bash riskler konusunda fikir
ayrimlar1 oldugu da goriilmiistiir. Ornegin merkez ofis caliganlari, en kritik risk
olarak, “igveren’den gelen hakedis odeme gecikmeleri”ni belirlemis iken, saha
ofisinden katilimcilar “proje tamamlanma tarihinin kacirilmasi”n1 en Kritik risk
olarak degerlendirmistir. Bu riskler gergeklestiginde ortaya ¢ikan sonuglar, sirketin
cesitli departmanlarinda farkli etkilerle hissedilmesinden dolayi, bu tip goris
ayriliklar1 ortaya ¢ikmustir. Bunlara ek olarak, sirketteki poziyon, ¢alisma lokasyonu
(saha veya merkez ofis), cinsiyet, meslek gibi katilmcilarin karakteristik
Ozelliklerine goére ortaya ¢ikan risk siralamalari da hesaplanmistir. Sonuglar
arasindaki oy birligi ve korelasyon, Pearson ve Kendall’s W korelasyon testleri
kullanilarak incelenmistir. Aralarinda pozitif veya negatif korelasyon goriilen risk
faktorleri ve katilimcilarin 6zelliklerine gore ortaya cikan risk siralamalarina iliskin
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sonuclar detaylar1 ile birlikte tez calismasinin 4. kisminda ve ekler bolimiinde
sunulmustur.

Vaka calismasmin ilk iki bolimiinden elde edilen sonuglarin analiz edilmesinin
ardindan, genel sonuglara gore en yliksek risk puanlarina sahip 15 risk belirlenmistir.
Sirkette bu risklere karsi alinan dnlemler, hafifletme ve eylem planlariyla ilgili bilgi
edinmek amaciyla, bu risklerin ilgili oldugu departmanlarin yoneticileriyle
goriismeler yapilmig ve ilgili detaylar tez ¢aligmasinin 4. boliimiinde sunulmustur.
Genel anlamda bu 6nlemler, risklerin iilkeye Ve cografyaya ait dinamiklerin direkt
olarak etkisinde oldugu da g6z oniinde bulundurularak, finansal, teknik ve lojistik
alanda gelistirilen birtakim riskten kaginma ve riski hafifletme ydntemlerinden
olusmaktadir.

Bu tez ¢alismasi kapsaminda, gelismekte olan tilkeler, uluslararasi insaat sektorii,
ingaat sektoriindeki riskler ve risk yoOnetimi konulart incelenmistir. Ardindan,
bulgularin desteklenmesi ve yeni bilgiler elde edilmesi amaciyla, gelismekte olan bir
tilkede yiiriitilmekte olan biiyiik 6lg¢ekli bir ingaat projesi secilmis ve yukarida
detaylar1 6zetlenen vaka caligmasi gergeklestirilmistir. Bu arastirmalarin sonucunda,
calismanin giris bolimiinde bahsedilen, uluslararasi insaat, gelismekte olan tilkeler
ve ingaat risk yonetimine dair ifadeler biiyiik 6l¢lide dogrulanmis olup, gelecekteki
arastirmalar icin de birtakim Oneriler sunulmustur.
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1. INTRODUCTION

The construction industry has been considered as a local industry in the past, since
the final products of construction industry are generally unmovable items such as
buildings, facilities, infrastructures etc. However, through the benefits of
globalization, which became popular after the period of World War Il due to
increasing need of exchanging technology, labour and skills between the countries,
construction industry also started to internationalize rapidly. Especially, in the late
1990s, by the help of international institutions and agreements such as GAAT,
GATS, EU, WTO internationalization of the construction industry increased strongly
(Langford, 2000).

Developing countries are one of the most important factors of internationalization in
the construction industry. Local contractors of developing countries may not always
achieve in constructing special facilities and complex projects such as airports,
seaports, factories and highways. At this point, as Drewer (1980) stated, for
developing countries it is generally unavoidable to “import construction”, since the
local contractors may not be sufficient to achieve the requirements of advanced
projects. This situation creates many opportunities for the contractors from all over
the world to internationalize. As Langford and Male (2001) pointed out, contractors
take their business to other countries due to many reasons such as declining demand,
saturation and high levels of competition in domestic market or expecting greater
profits from overseas projects.

As a course of its nature, construction business is exposed high amount of risk and
uncertainty at almost every stage, since a construction project includes various
dependent activities and a minor error may affect the whole process. Smith et al.
(2006) indicated that time, cost and quality, the three main elements in a construction
project, are subject to risk factors at the same time, during the whole construction
process. However, risk or uncertainty do not always have to be threats for the project.
Some unexpected benefits may be gained from uncertainties. Hillson (2001)
described the risk as an umbrella term, which consists of “threats” and

“opportunities”. These opportunities, also known as positive risks, may also be



determined in the risks management steps along with the negative risks and threats.
Therefore, an effective risk management policy is crucial for success of the project.
The concept of risk management is usually defined as the process of identification
and evaluation of the risks, subsequently developing response plans against them and
monitoring the results. This kind of a systematic approach is suggested also for the
construction projects in several studies in the literature. Especially for the large or
international projects, it is important to establish a systematic risk management

policy at company level.

Regular construction risks, which may occur in domestic construction business, have
higher levels of impact in international arena. Furthermore, some other risk factors
related to international dynamics such as intercountry relations or logistical,
managerial and financial issues, appear in overseas construction projects. These
factors should be taken into consideration alongside the regular construction risks.
Hastak and Shaked (2000) pointed out that in order to analyze risks for a specific
international project, it is critical to determine how the project may be affected by the
country conditions and international construction market environment. In other
words, specific threats and opportunities related to target countries should be
identified and analyzed in detail.

Since the construction industry has a great number of supplier industries, large-scale
projects are able to provide a wide-ranging economic mobility in a country.
Therefore, developing countries frequently make investment in construction.
Construction Intelligence Center (2016), which is a large data and analysis source for
global construction industry, pointed out that between the years 2012 and 2016 the
global construction output has increased from 7.9 trillion to 8.8 trillion US Dollars
and it is also projected that it will reach 10.1 trillion US Dollars in the year 2021.
Moreover, 46.7% of this global output came from emerging economies and it is
projected that by the year 2021 this rate will reach 52.8%. In other words, the share
of developing countries in the global construction business is generally higher than

developed countries.

As it is stated previously, developing countries do not always have enough
qualification to carry out large-scale complex projects such as major factories,
airports, seaports, dams or highways. As a result, construction services and expertise

are imported from other countries, so that many contractors from all over the world



decide to internationalize and undertake overseas projects. Foreign construction
firms, foreign consultancy, professional personnel, imported equipment and material
are the main resources for developing countries to carry out special projects (Ofori,
1990).

However, carrying out a large overseas construction project in a developing country
also means exposing the company to higher levels of risk. In developing countries,
regular risks related to construction activities and international business occur at a
different level. As Ofori (2000) stated, in developing countries regular construction
risks exist alongside some other local factors such as socio-economic stress,
institutional inabilities and lack of resources. In the case of carrying out an
international overseas construction project in a developing country, risks should be
identified and evaluated by taking into account of all the critical factors together,
which include global economy, socio-political and economic stability of target
country or specific threats/opportunities for the market and project itself. Every
country and every construction project have their own dynamics so that risk
management process should be developed according to the project by also taking into

consideration of the environmental factors mentioned above.

1.1 The Purpose of the Study

In the light of the mentioned issues above, the study aims to overview the general
characteristics of developing countries, the role of construction in emerging
economies, the concept of construction risk management, construction risks in
developing countries and risk management approaches against them through a case
study. The study also bears on three statements, which are studied further through

literature review and case study in the research:

e Construction industry has a significant role in developing country economies and

by this means creates a major opportunity for international contractors.

e International construction includes high amount of risk, which occurs with

stronger impact in the construction market of developing countries.

e A detailed risk management approach should be developed for the construction

risks in developing countries, since the socio-political, economical or cultural



features of developing countries are relatively more delicate so that a regular
construction risk may have a stronger impact than expected.

Alongside these statements, the study presents a case study on a large-scale
international construction project, which has been carrying out in Turkmenistan.
Thus, it aims to provide an insight for international contractors doing business in

developing countries and to be a preliminary step for future researches on the topic.

1.2 Research Objectives

The characteristics of international construction, developing countries and risk
management are highlighted in several chapters of the study. The general objective
of this study is to understand the risk management approaches for international
construction projects in developing countries. The specific objectives of the study

can be listed as following:

e Overview the definition, general characteristics and economic conditions in

developing countries.
e Examine the role of the construction industry in developing country economies.
e Overview the concept of risk and risk management processes in detail.

e Overview the concept of international construction and construction risks in

developing countries.

e Conduct a case study based on a large international construction project located
in a developing country in order to explore risk assessment and risk response

strategies.

e Present the outcomes of the case study in detail and provide an insight for

international contractors and future researches.

1.3 The Content of the Study and Methodology

The study consists of five main chapters and starts an introduction part about
developing countries, international contruction business and the concept of
construction risk, followed by the purpose of thesis and the content of the study in
Chapter 1.



Chapter 2 overviews the definition and general characteristics of developing
countries. In this section, the importance of construction industry in developing

countries and the role of construction in emerging economies are also examined.

In Chapter 3, risk management processes are described alongside the concept of risk,
including uncertainty and positive risk. Details about international construction and

construction risks in developing countries are also presented in this chapter.

Chapter 4 includes a case study based on a large-scale international project in a
developing country. Findings of this study and analyses are also presented in this

chapter.

Finally, Chapter 5 presents a conclusion, evaluation of the study and suggestions for

future researches.

The definitions, concepts and details about developing countries, nature of
international construction industry and risk management processes are formed
through a literature review. Afterwards, a case study is developed including a
questionnaire & open-ended interviews with project management team of a large-
scale international construction project in a developing country. Rankings, analyses

and correlations regarding to the survey results are presented in the study.






2. DEVELOPING COUNTRIES AND THE CONSTRUCTION INDUSTRY

2.1 Developing Countries

2.1.1 Definition of developing country

Although there are several definitions for the term “developing country” in the
literature, there is not a generally accepted definition for developing countries or any
strict criteria to categorize them as developing or developed. However, there are
some reference points that are critical for the analyses related to developing
countries. Development level of the countries is mainly defined by economic
benchmarks as well as other criteria such as social standards, human rights,
technological development etc. In a literature review, it is also possible to come

across to term "newly industrialized country™ instead of the term developing country.

Nielsen (2011) indicated that The United Nation’s Development Programme
(UNDP) uses Human Development Index (HDI) with the Human Development
Report (HDR) for country classification since 1990. The HDI describes three critical
measures for a country, which are life expectancy, education level and income. In
addition, some other criteria such as security and freedom are taken into account for
HDI. The International Bank for Reconstruction and Development (IBRD) under
World Bank classifies the countries by their GNI (Gross National Income) in order to
analyze their credit worth. According to O’Sullivan and Sheffrin (2007), a
developing country can be defined as a country, which has a relatively lower
industrial basis and HDI (Human Development Index) than other countries in the
world. Figure 2.1 illustrates the human development levels of the countries for the
year 2016 according to the data of Human Development Report of United Nations
Development Programme (UNDP, 2016).

In the year 2013, the World Bank specified that the countries with a GNI (Gross
National Income) per capita per year of 11,905 US dollars or less are categorized as
“developing countries”. However, in 2016 the World Bank decided to remove the
distinction between developing and developed countries since there is not a certain
definition in the literature (World Bank, 2017).



As it is seen, although there are some various descriptions for the term "developing
country" in the literature, there is not a commonly agreed, specific definition for it.

Pyt
P

Very high human development
High human development [ll

Medium human development

Low human development

Figure 2.1 : Human development levels of the countries, UNDP (2016).

However, two points are standing out in almost every definition or analysis about
developing countries, which are the economic situation and human development

index of the country.

2.1.2 General characteristics of developing countries

As discussed in the previous section, the two most common criteria used to define a
developing country are economy and human development level. However, in detail,
there are some structural features of developing countries, which come forward a lot

in the literature.

Todaro and Smith (2015) indicated that it is a common acceptation that developing
countries have relatively lower living standards according to developed countries.
These living standards are generally described in terms of level of income, housing
standards, health service and education opportunities, birth and mortality rates and

general well-being of the society.

Other common characteristics of developing countries are their high levels of
population growth and unemployment rates arising from that. Birth rates, which refer
to the amount of births per 1000 person in a population, are relatively higher in
developing countries than the developed ones. According to the statistics of the

World Bank (2015), it is a fact that while European Countries has one-digit birth rate



numbers, Middle Asian or South American Countries have higher values and in
Africa birth rates reach up to 49 per 1000 people. This high level of population
growth has some serious effects on employment rates. One of the greatest obstacles
to achieve a successful employment system is the high levels of population growth
(United Nations, 2015). However in order to analyze the effects of population growth
on the economic situation of a country, along with the high levels of population
growth, another important criteria which should be considered is the demography of
the population. Todaro and Smith (2015) pointed out that the economic growth
potential of a country depends on both its natural and human resources. Regarding to
human resources the important thing is not just the amount of population but also
their skills and level of education. In developing countries, the amount of
dependency burden, which is a term refers to the people who are under age 15 or
above age 65 and not active contributors to work, is also relatively higher than the
developed countries. While in developed countries 1/3 of the population consists of
dependency burden, this ratio is around 45% in developing countries. (Todaro &
Smith, 2015)

2.1.3 Globalization and the economies of developing countries

Globalization usually describes expediting of internationalization, which means
enlarging the markets and spreading products, services and technology for the
countries. Through globalization, market dependency and uniformity increase which

enable the countries to conduct international business (United Nations, 2010).

Driscoll and Clark (2003) indicated that developing countries rapidly get involved in
globalization for several reasons. The most important ones are opportunities arising
through foreign investment as new jobs, products or technology and disappearing
trade barriers. It is a known fact that developing countries suffer from unemployment
rates for many years since their population growth and fewer job opportunities
through industrial inadequacy. The unemployment rates in many developing
countries remain 10% or above for several years and it can be concluded that
developing countries have a chronic and constant problem in employment (Turnham
and Erdcal, 1990). Opportunities arising through globalization also function as a

solution for continual unemployment problem in developing countries.



In her speech at Maryland University in 2016, IMF (International Monetary Fund)
President Lagarde pointed out the fact that developed countries should cooperate
with developing countries in order to achieve economic growth in global arena (as
cited in Ozsiimer, 2016). She also stated that developing countries contain 85% of
the world’s population and create 60% of the global economy and consequently the
center of the economy starts to move towards to developing countries. Since the year
2008, developing countries have 80% contribution to the world’s economy and have
an active role to decrease global unemployment and poverty (as cited in Ozsiimer,
2016). Figure 2.2 shows the GDP growth data of the countries for the year 2016
according to IMF (2016).

e

e S

W 10% or more

W 6%-10%

B 3%-6%

W 0%-3% .

W less than 0% j
no data LN

Figure 2.2 : GDP growth rates of the countries, IMF (2016).
As it is seen on this figure, in the recent years, developing countries experienced a
rapid growth in GDP and played an important role in the global economy.

2.2 Construction Industry in Developing Countries

2.2.1 The role of the construction industry in emerging economies

It is generally considered that total investment in construction industry is in a close
relationship with the economic growth. Likewise, economic growth has a direct
influence on construction industry investments. Especially in developing countries,
the construction industry is capable of boosting the whole economy of the country

since its wide and intensive connections to other industries. That is why in many
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sources the construction industry is described as a “locomotive” in developing
country economies. There are several reasons why construction industry has such an
importance for economy of developing countries. Construction industry increases the
employment due to high demand of labor, enhances economic growth via
contribution to GDP (Gross Domestics Product) and improves the socio economic
level of the society.

The construction industry has many primary participants like architects, engineers,
workers, contractors, owners or even the end users, also some ancillary participants
such as material suppliers, real estate developers, insurance agencies, banks etc.
(Moavenzadeh, 1978). The final products of this industry, such as roads, ports,
factories, hospitals, schools etc. are considered as “investment goods”, which not just
exist for their own functions but also help the other business industries to produce,
grow and make contribution to the economy (Diizyol, 1997). Owing to all of its
impacts to economy, countries going through economic shrinkage, prioritize
investments in construction as a way of exit from economic depression. Construction
industry is also considered as “locomotive industry” since there are over 200 sub-
industries, which depends on construction industry in order to supply their products
or provide their services (Kili¢ and Demirbas, 2012).

This relationship between construction industry and economic growth makes the
industry vulnerable to economic fluctuations. It is one of the industries, which shows
rapid development during an economic growth. However, in case of an economic
stagnation or crises the construction industry is also one of first industries, which is
affected negatively. These unavoidable fluctuations are often tried to be taken under
control by some government policies including some interventions to construction
industry. Governments reduce the amount of investment to construction or block the
funding in order to slow down an uncontrolled growth in economy. Quite the
contrary, in economic situations, where there is a high amount of unemployment and
lack of demand in the market, governments can follow some policies to accelerate
the growth in construction industry. In other words, governments in developing
countries often use the construction industry to shape their economy (Ball and Wood,
1995).
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2.2.2 Investing in construction for economic development

Developing countries often make investment in construction industry in order to
trigger economic development. Since construction industry has several supplier
industries, large projects can provide a nation-wide economic mobility. Ofori (1990)
indicated that construction industry’s contribution to the economy consists of direct
and indirect contributions as well as backward linkages. Indirect contributions
include building facilities, which will be used for the improvement of other industries
like manufacturing, agriculture, transportation, education, health services etc.
Through the backward linkages with other sectors, construction industry provides
high amount of employment, which is also critical for the economy.

In the literature, there were several attempts to indicate the correlation between
construction and economic development. In late 1960s and early 1970s, Turin and
Strassmann indicated a positive interaction between “per capita GDP” and “value
added in construction as a % GDP” by using cross-country comparisons (as cited in
Wells, 1985). In light of these findings, Wells (1985) also studied the relationship
between construction activities and economic growth and decided that there is a clear
association between them. By collecting data for more than 100 countries, Wells
(1985) found out a clear positive correlation between GDP per capita and measures

of construction activity, which he divided into three:
(i) Value-added by construction as a percentage of GDP.
(i) Capital information in construction as a percentage of GDP.

(iii) Employment in construction as a percentage of the total EAP (economically

active population).

Figure 2.3, Figure 2.4 and Figure 2.5 illustrate the relationship between GDP per
capita and these three construction activity measures. Wells (1985) also analyzes the
collected 20 years-data to determine the relationship between the amount of
construction activities and level of development of the countries. According to the
results, highest growth in construction output is observed in developing countries,
especially in the region of Africa and Middle East. Furthermore, the construction
output seemed to grow faster than GDP in all of the economic regions in which there

was a majority of developing countries.
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Figure 2.3 : Correlation between “value-added in construction as % of GDP” and
GDP per capita, Wells (1985).
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Figure 2.4 : Correlation between “gross construction % of GDP” and GDP per
capita, Wells (1985).
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Figure 2.5 : Correlation between “employment in construction (% of EAP)” and
GDP per capita, Wells (1985).

Construction activities stimulate the economy through its sub-industries and services.
Through many analyses in literature, researchers generally agree on the existence of
a positive correlation between construction industry and economic development in
developing countries/emerging economies. Recent data also confirms these findings.
Construction Intelligence Center (CIC), which is a large data and analysis source for
global construction industry, indicated that the global construction output reached 8.8
trillion US dollars in 2016 from 7.9 trillion US dollars in 2012 and it is projected that
it will increase to 10.1 trillion US dollars in 2021. Furthermore, in 2012 46.7% of
this global output consisted of the contributions of emerging economies, which is
projected to reach 52.8% in 2021. Figure 2.6 shows the distribution of this projected

percentage increase according to regions on the world (CIC, 2017).

According to the data of CIC (2017), during the period of 2012-2016, construction
markets in Africa and Middle East achieved a significant growth and it is also
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foreseen that this growth will continue with a smaller pace towards the year 2021.
Figure 2.7 describes the share of advanced economies and emerging markets in

global construction output growth.
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Figure 2.6 : Projected increase of global construction output according to the regions
between the years 2017 and 2021, CIC (2017).
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Figure 2.7 : Contribution of emerging markets and advanced economies in the
global construction output growth, CIC (2017).

The share of emerging economies in this growth was generally larger than the growth
in advanced economies. It is projected that the average global construction output
growth will be at 2.8% per year during the period 2017-2021 and the share of

emerging economies will remain larger.
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3. RISK MANAGEMENT IN INTERNATIONAL CONSTRUCTION

3.1 The Concept of Risk

3.1.1 Risk and uncertainty

Risk basically means exposure to a situation, which has an uncertain outcome.
Holton (2004) stated that risk has two crucial elements, which are “exposure” and
“uncertainty”, and described risk as a vulnerability to the results of a proposition.

Some of the lexical meanings of the term risk are:

o “Possibility of loss, chance of danger, something that creates a hazard etc.”

(Merriam-Webster Dictionary, 2017).
e “A situation involving exposure to danger” (Oxford Dictionary, 2017).

Even though the term risk generally refers to a negative outcome, according to many
views in the literature, risk can also have positive outcome and is seen as an
opportunity. Gupta et al. (2015) describe risk as an ambiguity of the result of an
action, which can be both negative and positive. The risk assessment should be done
by considering the occurrence probability of an event and also the impact of this
event if it actually becomes real (Gupta et al., 2015). Risk also has various
components and the potential of risk should be analyzed. Loosemore et al. (2006)
define the risk as a complicated event with environmental, financial and sociocultural
aspects so that the impact of a risk depends both on the potential damage and on the

approach to analysis of that potential.

Considering the various definitions of the term risk, it seems like the agreed common
points in most of the definitions are “exposure” and “uncertainty”.
Risk = f (Probability, Impact)

Risk refers to a vulnerable situation in which the results of the events are not fully
predictable. In this context, it is logical that construction projects include many risk
events since they consist of various interdependent activities, which have uncertain

outcomes. According to Smith et al. (2006), a risk event indicates the fact that there
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are several possible results of the event, which are more or less desired than the
expected outcome and the project risk is defined as the consolidation of these risks.

Uncertainty on the other hand is a slightly different concept than risk. According to
Aven (2012), the most important distinction between risk and uncertainty is the
amount of available information about an event. In uncertain situations, the existing
information is not sufficient to assess the situation and estimate the probability.
Winch (2003) summarized the sources of uncertainty as “complexity” and
“predictability”. Complexity refers to the high amount of money or time required to
gather information about the situation and analyze it. Predictability means the
available data from the past is not dependable for the future analysis. Taroun (2012)
indicated that uncertainty refers to the undiscovered events, which may affect the
project goals both positive and negative. Uncertainty may also expose new

opportunities for the project.

As Hillson (2004) stated, the relationship between risk and uncertainty can be
summarized as following: “Risk is measurable uncertainty; uncertainty is

unmeasurable risk”.

3.1.2 Positive risk

Although the concept of risk generally refers to negative events and their results, a
risk does not necessarily have to be a threat to the objectives of a project. Positive
risk basically describes the result of an event, which might have positive impact on
project goals. Hillson (2004) indicated that every project is exposed to uncertain
events, which may have a range of impacts on project objectives. While some of
these uncertainties may be damaging, which are “threats”, some of them may be
positive and helpful to achieve project goals, which may be referred as
“opportunities”. Hillson (2002) also described risk as an umbrella term, which has
two components:
e “Threat” which refers to a risk with negative impacts

e “Opportunity” which refers a the risk with positive impacts

Figure 3.1 illustrates a “double probability-impact matrix” in terms of threats and
opportunities. The matrix is modified by rotating the opportunities part as shown in
the figure. This way the critical threats and opportunities can be gathered together

under “the arrow of attention”. This area describes the most important risks &
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opportunities, which should be taken into consideration. The size of this area
depends on the organization’s risk approach. If the organization more risk-averse the

size of the arrow of attention area becomes larger.
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Figure 3.1: Double probability-impact matrix, Hillson (2001).

PMI (2013) also defines the risk as an uncertain event, which may have positive or
negative impacts on project goals. The primary objective of project risk management
is to reduce the probability and impact of negative risk events and increase the

probability and impact of positive risk events.
3.2 Risk Management

3.2.1 Brief history of risk management

The concept of risk management is evolved from “insurance management” which
generally refers to methods used after World War 1l by large companies to cover
their portfolio and assets against small risks. In this sense risk management is a
relatively new term in corporate management, which mostly became subject to the
studies after 1950s. Various sources from literature indicate the origin date of the
first risk management studies between 1955 and 1964. Crockford (1982) described
the years between 1963 and 1967 as the time period, in which the academic interest

on the risk management subject reached its maximum and states that in 1963 the
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largest amount (nine) of research papers about risk management published in “The
Journal of Risk & Insurance (JRI)”. In fact, the first academic book on the subject of
risk management was also published in the year 1963 by Mehr and Hedges. Figure
3.2 indicates the number of published risk management related articles in the JRI
through the years. The academic studies reach at maximum level between the years
1963 and 1967. After the year 1967, there is a distinct decline in the graphic, which
is described as a “documentation period” by Crockford. (Crockford, 1982)
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Figure 3.2 : Amount of risk management articles published in JRI, Crockford
(1982).
On the other hand, Figure 3.3 shows the amount of published risk management
articles in the journal “Risk Management (RM)” which concentrates more on the
practical aspects of risk and targets practitioners more than JRI. After the year 1967,
as the decline in the number of published articles in JRI continues, the article
numbers in the RM kept rising exponentially until 1980s. In fact, this comparison
puts forward an important result in the history of risk management. According to
Crockford (1982), the articles, which were written in the time period of “academic
interest” and focused on theoretical aspects of risk, were became guidelines for the
studies which are focused on the “practical aspects” of risk and change the

perspective of practitioners on the concept of risk management.

In 1970s, awareness of risk management began to increase in the world especially in
the financial sector. In 1990s, risk identification and assessment techniques have

gained popularity also in the construction industry. Topics such as Probability-
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Impact assessment, Monte Carlo Simulation and Fuzzy Set Theory were studied by
the researchers like (Tah et al., 1993), (Dawood, 1998), (Wirba et al., 1996).
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Figure 3.3 : Amount of risk management articles published in RM, Crockford
(1982).
Before 2000s, only a small number of studies were performed about identification
and assessment of the risks in construction projects and that resulted as an absence of
“systematic approach” in risk management (Renuka et al., 2014). Later researchers
started to develop more systematic approaches to risk management in their studies
and in the post 2000s some studies about classification and analyze of risk factors in

systematical ways by researchers such as (Dikmen et al., 2007) or (Zeng et al., 2007).

After the year 2010, there was a high increase in the number of studies about risk
management, especially about identification and assessment of risk. Renuka et al.
(2014) reported after the year 2010 some “sophisticated models” were studied in
order to combine risk assessment with decision-making framework by various
researchers such as Rezakhani (2012) or Goh et al (2013).

Apparently, risk management is a relatively new concept in management, which
evolved from “insurance management” and was began to be studied mostly after the
year 1950. Although the history of risk management goes back to 1950s, it took
several decades for this concept to become popular in construction industry. Starting
from 1990s to nowadays, risk management in construction became a popular topic

for both academicians and practitioners.
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3.2.2 Risk management processes

Risk management is generally defined as the process of identifying, assessing and
controlling the potential threats for the goals of the organization by using various

avoidance and mitigation techniques.

Smith et al. (2006) indicated that every primary goals of a construction project such
as time, cost and quality are quite likely to expose uncertainty and risk. The
important point is to consider risks not as random events and determine the main
causes of them. It is generally possible to avoid risk if their main causes are
determined, analyzed and controlled before the risk event becomes real. After
determining a management strategy for main risks, the organization should also
secure itself by transferring the remaining risks to their partners or subcontractors in
order to insure project goals and increase the performance. To accomplish these
processes, it is advised to use a systematic approach, which basically consists of risk
identification, risk assessment (analysis), developing response plans and monitoring
the results. According to Smith et al. (2006), following benefits are gained by

developing a strong risk management strategy:

e Analyzing the details and major points of the project from the beginning
e Analysis based project decisions

o Clarification of special risks related with the Project

e Monitoring the whole construction process

e Generating helpful data for future projects of the company

As the risk management definitions in the literature are reviewed, it can be seen that
the largest authorities and organizations related to Project Management define the
concept in similar ways. For instance, according to the British Standards Institute’s
definition, risk management is a “systematic application of management policies,
procedures and practices to the tasks of establishing the context, identifying,
analyzing, evaluating, treating, monitoring and communicating risk” (BS-1EC-
62198 2001, p.7). On the other hand, the Association of Project Management (APM)
defines the risk management as a build-up process, in which the risk events and
project risks are analyzed, minimized and managed to optimize the project goals
(APM, 2006). The Project Management Institute (PMI), the largest professional
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institute devoted for PM in the world, described risk management as a process of
steps, which aims to maximize the positive impacts and minimize the negative
impacts of the events in the project life cycle (PMI, 2013). According to all of these
descriptions, risk management is a continual process in the project life cycle, which
consist of specific steps to analyze and manage all types of risks to optimize the
project objectives. In this context, the steps of risk management can be listed as

following:

e Risk Management Planning
e Risk Identification

e Risk Assessment

e Risk Response Planning

¢ Risk Control and Monitoring

3.2.2.1 Risk management planning

Risk management planning is the process of determining risk management ways and
activities for potential project risks. PMI (2013) indicated that the communication is
one of the most important key steps of this process since a risk management plan
should be supported by all of the parties. This planning process begins with the early
stages of the project and ends with the project planning phase. This process also
includes the potential positive risks. Barron and Barron (2011) stated that some
incidents or conditions (discovering an easier method for activities or decrease of the
material prices etc.) can provide benefit for the project and these are also managed as
risks. Risk management planning is also critical for revealing the potential of these
positive risks.

PMI (2013) indicated that risk management planning process consist of three main
steps named as Inputs, Tools & Techniques and Outputs, which are also illustrated in
the Figure 3.4. The output of this process is a risk management plan, which is a part

of project management plan and consist of several components:

e Methodology, roles and responsibilities
e Budgeting and timing

e Risk categories
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e Probability and impact definitions
e Probability-impact matrix
e Stakeholders’ tolerances

e Reporting formats and tracking

.1 Projectmanagement plan

.2 Project charter

3 Stakeholder register

A Enterprise environmental
factars

.5 Organizational process
assets

Tools & Techniques

.1 Analytical technigues
.2 Expert judgment
3 Meetings

.1 Risk management plan

Figure 3.4 : Risk management planning stages, PMI (2013).

3.2.2.2 Risk identification

Risk identification, the second step of risk management, is the process of
determining project risks and analyze their characteristics. To achieve that several
methods can be used with the participation of various project members such as
project managers, project team, stakeholders, customers or risk management experts
outside of the project/company. As it is indicated in the PMI (2013), risk
identification is a continual process since the project risks may change or evolve
during the project life cycle. Figure 3.5 describes the stages of risk identification
process in terms of inputs, tools & techniques and outputs.

.1 Risk management plan

.1 Risk register

.1 Documentation reviews

.2 Cost management plan
.3 Schedule management
plan
4 Quality management plan
.5 Human resource
management plan
6 Scope baseline
.7 Activity cost estimates
.8 Activity duration
estimates
.9 Stakeholder register
.10 Project documents
11 Procurement documents
.12 Enterprise environmental
factors
.13 Organizational process

.2 Information gathering
techniques

.3 Checklist analysis

A4 Assumptions analysis

.5 Diagramming techniques

.6 SWOT analysis

.1 Expert judgment

assets
h J

Figure 3.5 : Risk identification stages, PMI (2013).
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According to Kerzner (2009), risks in the project should be analyzed in a detailed
way, which makes it possible to see both the importance of the risk and also their
origins including root causes. That is one of the practical ways to identify the
potential risks in large-scale projects. Although there are various methods for risk
identification, the most commonly used method is to group project risks according to
their sources, which are divided as objective and subjective sources. Objective
sources generally refer to the data from both previous and ongoing projects.
Subjective sources on the other hand refer to expert opinions and experiences.
Kerzner (2009) also indicated that another approach to risk identification is to
determine risks according to project life cycle phases. Total risk is relatively high at
the early stages of the projects due to lack of information for adequate risk
identification. On the later stages of the project, financial risks become quite large
due to investments (cost) and missed options (opportunity cost). Figure 3.6 shows the
relation between total project risk and typical risk events during project life cycle
(Kerzner, 2009).
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Figure 3.6 : Total project risk and typical risk events, Kerzner (2009).
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In general terms, all of the sources and methods, which contain information about
potential risk and hazards, can be used to identify project risks. These risk
identification methods can be summarized as following which are also indicated by
the PMI (2013):

Documentation reviews: A systematic review of the project documents such as
plans, analyses, contracts, agreements and previous project data. This review can be

a basis for identification of project risk.

Information gathering: Techniques to collect information from participants of the
project. Brainstorming, Delphi Technique, Interviewing and Root Cause Analysis
can be listed as the most common techniques for information gathering.
Brainstorming can be carried out under the direction either of a coordinator, typical
free-form session or with the help of extensive interviews. On the other hand, the
Delphi technique is used to collect information with questionnaire and share the
results with the participants for further comments or revised responses. That the
deviations in the results can be minimized and more accurate data can be collected.
Interviewing professionals and using root cause analysis techniques are further ways

to collect information for project risk identification process.

Checklists: Data and experience gained from previous projects (especially from
similar projects) provide basis for risk identification checklists. The possible risks
which are not included in checklists should also explored by the team members. It is

also critical to review the checklists regularly during project life cycle.

Assumptions analysis: Hypotheses or assumptions are part of every project
development process. Assumption analysis is the process of exploring the
assumptions in terms of their validity as the project goes on. That way it becomes
possible to foresee the risks, which rise from the wrong assumptions at the earlier

stages of the project.

Diagramming: Diagramming techniques are used to identify project risk. The most

common ones are following:

Cause and Effect Diagrams: Practical diagrams which also referred as Ishikawa of

Fishbone Diagrams, which are practical to identify causes of project risk.

System/Process Flow Charts: The charts are useful to illustrate the relation of project

elements with each other. That way the causes of risks can be seen clearly.
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Influence Diagrams: These diagrams are graphical presentation of the relationship
between the variables in a project. They illustrate how these variables and their

outcomes influence each other.

SWOT analysis: By using SWOT Analysis the project is explored by its Strengths,
Weakness, Opportunities and Threats perspective. That way the internal risks are
also taken into consideration and the range of identified risks become larger.

Expert judgment: Expert opinions may be used to identify project risks. These
experts have experience with similar projects and are asked for advice about possible

risks based on their experience.

Risk identification produces the first outputs of the risk management process. Risk
register (a documentation of potential risks, risk analysis and action plans) starts to

take form at the end of risk identification.

“List of identified risks” is created, which defines the risks by using a structure like
the one illustrated in the Figure 3.7.

EVENT —> IMPACT
(may occur)  causes

CAUSE ——= AFFECT
(if exists)  event occurs

Figure 3.7 : Risk identification structure.

“List of potential responses” may be also produced at the end of risk identification
process in order to determine some of the potential response methods, which may be
used in the further stages of risk management. (PMI, 2013)

3.2.2.3 Risk assessment

Risk assessment process starts after risk management planning and risk identification
steps are completed. OGC (2007) indicated that the primary objective of risk
assessment is to understand and evaluate the potential impacts of the identified risks
along with their probability of occurrence. Although there are several risk assessment
techniques, they are classified under two main categories according to the common
practice:

e Qualitative Risk Analysis

* Quantitative Risk Analysis
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Qualitative Risk Analysis

According to OGC (2007), qualitative risk analysis aims to define and explain every
identified risk and determine the significance of the risks. The outputs of this process

are follows:

e Project stages when a risk could occur

e Project components which could be affected
e Factors which could cause a risk to occur

¢ Relationship between the risks

e Probability of occurrence of a risk

PMI (2013) described the qualitative risk analysis process under five analysis

techniques:
Risk Probability and Impact Assessment

This technique is used to determine the probability of occurrence and impact of each
identified risk through interviews/meetings with project team members and experts.
Impact analysis describes the potential effect of the risks on the primary project
objectives such as time, cost, quality etc. These analyses could also include

opportunities and positive risks.
Probability and Impact Matrix

This matrix aims to prioritize risks according to their rating based on probability of
occurrence and impact on projects objectives. Ratings are located in a matrix in
which the degree of risk is determined as low, moderate or high. Figure 3.8 shows a
typical matrix for prioritizing the project risks and opportunities according to

organization’s thresholds.
Risk Data Quality Assessment

This method is used to evaluate the collected data, which will be used in risk
management process. When the existing data has low quality and is not trustable, it
may be required to collect new data.
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Probabllity and Impact Matrix

Probability Opportunities

0.90 0.05 0.09 0.09 0.05

0.70 0.04 0.07 0.14 0.14 0.07 0.04

0.50 0.03 0.05 0.10 0.10 0.05 0.03

0.30 0.02 0.03 0.06 0.12 0.12 0.06 0.03 0.02

0.10 0.01 0.01 0.02 0.04 0.08 0.08 0.04 0.02 0.01 0.01
0.05/ 0.10/ 0.20/ 0.40/ 0.80/ 0.80/ 0.40/ 0.20/ 0.10/ 0.05/
Very Low Low Moderate High Very High | Very High High Moderate Low Very Low

Impact (numerical scale) on an objective (e.g., cost, time, scope or quality)

Each risk is rated on its probability of occurring and impact on an objective if it does occur. The organization's
thresholds for low, moderate or high risks are shown in the matrix and determine whether the risk is scored
as high, moderate or low for that objective.

Figure 3.8 : Probability and impact matrix, PMI (2013).

Risk Urgency Assessment

This technique determines the urgency level of risks along with their risk ratings
based on probability of occurrence and impact. Some of the risks may be more

urgent than others are and require taking extra measures.
Expert Judgment

Expert judgment helps to categorize the risks in the probability-impact matrix
according to their significance level. Experts are usually chosen from the people who
have experience with similar projects. All tables and figures must be horizontally

centered on the page.
Quantitative Risk Analysis

Quantitative risk analysis technique generally aims to evaluate the significance of
identified risks in numeral values. OGC (2007) indicated that this method assesses

the project risks in terms of:
e Cost
e Time
e Performance

e Health and safety implications
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e Political risks
¢ Reputational risks

The techniques and methods for quantitative risk analysis are summarized by PMI
(2013) as following:

Data Gathering and Representation Techniques

Interviews may be carried out with the experienced project team members in order to

evaluate the risks according to impact and probability of occurrence.

Probability Distributions are used to show the uncertainty in probability values. For
instance, the duration and cost of the activities in a construction project are
changeable according to the project stages. Probability of occurrence for these risks

is also changeable and can be represented in graphic distributions.
Quantitative Risk Analysis and Modeling Techniques

Sensitivity analysis aims to specify the most impactful project risks and present the
impact levels of these risks in a graphical method comparing to each other.

Expected monetary value analysis helps to calculate the future outcome based on the
risk and uncertainty scenarios. For these outcomes, opportunities are given positive
values and threats are given negative values. After that, these outcome values are
multiplied by the probability of occurrence (of the scenarios) and added together.

That way expected monetary values are obtained.

Modeling and Simulation techniques may be used to transform the risk or uncertainty
data into potential impact on project goals. Monte Carlo technique is the most

common practice.
Expert Judgment

Experts who have experience with relevant and recent projects may help to
determine potential impacts of risks on cost, schedule or to define tools to assess
identified risks. For a successful jugdement, experts should have knowledge about
the tools & techniques used for risk assessment. They should also suggest the most
suitable tools for risk analysis according to the project’s objectives and company’s

culture.
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As Kerzner (2009) indicated, it is required to covert and group the results as “risk
levels” once the risk analysis processes are over. The results of a qualitative risk
analysis can be classified according to the existing risk boundaries of the project. (In
terms of cost, time, technical risks etc.) On the other hand, the risk ratings that are
collected from qualitative risk analysis can be useful for the identification of risk
importance levels. Although it is possible to group risk levels in several degrees, they

are generally grouped in three levels as following:

High Risk: Significant impact on primary project objectives such as cost, time,
quality. Top management attention is necessary and serious measures should be
taken.

Medium Risk: Some possible impact on primary project objectives, which can be
avoided if proper precautions are taken. Supervision of top management may be

necessary.

Low Risk: Small impact on primary project objectives. These risks may be avoided

or the results can be easily compensated if they are not undervalued (Kerzner, 2009).

3.2.2.4 Risk response planning

Risk management process includes the step risk response planning which follows
risk assessment. PMI (2013) defined risk response planning as a process in which
action plans and responses are designed to manage the project risks by reducing the
impacts of threats and seizing the opportunities. The most important advantage of
this process is that it makes it possible to plan actions according to the risk
importance levels and insert the cost of these activities into project budget at early
stages of the project. The action plans, which are created in the risk response
planning process, should be convenient for the importance level of the risk, cost
effective and rational. All of the participants in the project who are involved in
related risks also should agree upon the risk response plans. That means an optimum
risk response plan should be created.

Figure 3.9 shows the general process of risk response planning. To develop risk
response plans various strategies could be used which are briefly categorized under
four sections by PMI (2013):

e Strategies for negative risks or threats
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e Strategies for positive risks or opportunities

e Contingent response strategies

e Expert judgment

.1 Risk management plan
.2 Risk register

Tools & Techniques

1 Strategies for negative
risks or threats

.2 Strategies for positive
risks or opportunities

.1 Project management plan

updates
.2 Project documents
updates

3 Contingent response
strategies
4 Expert judgment

J

Figure 3.9 : Risk response planning stages, PMI (2013).

Strategies for Negative Risks or Threats

The typical response strategies for threats are “avoid”, “transfer” and “mitigate”.
However, a forth response strategy which is “accept” could also be used against
negative risks. PMI (2013) indicated that while “avoid” or “mitigate” strategies are
useful for the critical risks with high level of impact, “transfer” or “accept” strategies
are effective against less important risks with lower level of impact. Hillson (2002)

summarizes the details of these four strategies as following:

Avoid: Trying to wipe out the uncertainty by preventing the risk to occur
(Decreasing the possibility of occurrence to zero). Also carrying out the project
activities in different ways might be another avoidance method. This makes it
possible to achieve the project goals and isolates the project from the risk impacts.

(Decreasing the impact level of risk to zero).

Transfer: Choosing a different stakeholder or subcontractor, which may manage the
risk better and take the action responsibility.

Mitigate: Making the risk smaller by decreasing the risk impact and/or possibility of

occurrence and making it tolerable for the organization.

Accept: Deciding that a risk should be taken and developing an active or passive risk
response strategy. An active response may be a contingency plan, which will be
executed when the risk occurs. On the other hand, a passive risk response means not

taking any action, only observing the risk status.
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Barron (2011) illustrates some these risk response strategies as following in the
Figure 3.10:
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Figure 3.10 : Potential ways to handle project risk, Barron (2011).
Strategies for Positive Risks or Opportunities

The common strategies for developing response plans for positive risks and
opportunities are “exploit”, “share”, “enmhance” and “accept (ignore)”. Hillson

(2002) summarizes the details of these strategies as follows:

Exploit: Similar to avoid strategy in negative risks, “exploit” strategy tries to make
sure that the positive risks or opportunity becomes real. In other words, it aims to
increase the probability of occurrence to 100%.

Share: Similar to transfer strategy in negative risks, “share” strategy aims to choose
a stakeholder, partner or subcontractor who may deal with the opportunity better and

maximize the probability of occurrence and benefit.

Enhance: Similar to mitigate strategy in negative risks, “enhance” strategy seeks to

increase the probability of occurrence and benefit of the positive risk or opportunity.

Accept: This strategy means not taking any specific action for an opportunity. In this
sense, “accept” strategy can also be seen as “ignore” strategy. Some positive risks or

opportunities are so minor that developing no response is more reasonable.
Contingent Response Strategies

Contingent responses are developed for certain risk events and only executed if the
event occurs. PMI (2013) indicated that these plans are generally called contingency
or fallback plans and include a “triggering event”, a specific incident that must occur

to put the plan into effect.
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Expert Judgment

Similar to previous processes of risk management expert judgment and opinions are
also useful for the risk response planning. PMI (2013) stated that these contributions
may be provided by a professional with special knowledge, experience, education or

training in developing risk responses.

Hillson (2002) emphasizes the importance of risk response planning by indicating
that the decisions, which have direct influence on project’s risk exposure, are made
in this step of risk management. In this sense, it is also especially important to
develop response plans for positive risks and opportunities as well. The outputs of
risk response planning process, which are listed in the PMI (2013), can be
summarized as Schedule, Cost, Quality, Procurement and Human Resources

Management Plans and Scope, Schedule and Cost Baselines.

3.2.2.5 Risk control and monitoring

Risk control and monitoring is the final phase of risk management process. The risks,
which are identified in the earlier phases, are tracked in risk control phase. The risk
response plans are implemented in this phase and the status of the risks is monitored
continuously. That way the efficiency of the risk management process is controlled
and optimized constantly. PMI (2013) indicated that defining alternative methods,
implementing a contingency plan or even updating project management plan might
be a part of the risk control process. Hillson (2002) emphasized that risk control
process has critical importance since many organizations break down at this phase by
not correctly implementing the risk responses and monitoring the results.

Several techniques may be used in risk control phase, which are listed as following
by the PMI (2013):

Risk Reassessment: Identifying new risks, reassessing existing risks and removing
the outdated risks.

Risk Audits: Evaluating the efficiency of risk response plans and risk management

process.

Variance and Trend Analysis: Comparing the projected results to actual results,
analyzing the performance of the project, which may help to see the deviation in the
project goals in terms of schedule or cost.
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Technical Performance Measurement: Comparing the technical objectives to the
actual technical achievements, which helps to see the success in sticking to the

project schedule.

Reverse Analysis: Analyzing the risks, which occur during project execution to
check if the contingency reverses of the project are enough for these newly emerging
risks.

Meetings: Regular project management meetings should be held which includes
topics about risk responses and status. Frequently discussed risk details may help the

team improve the process.

Work performance analysis, updates about risk response plans, actions and project
management plan are the most critical outputs of risk control process. Kerzner (2009)
expressed that risk control is an active process, which aims to collect objective data

about project life cycle and helps to decrease the risk to manageable levels.

Since being the final phase of risk management, risk monitoring and control
processes have significant importance in the risk management process. Even if the
risk identification, assessment and response planning phases are completed
successfully, the risk management plan may easily fail if risk control phase is not
correctly managed.

3.2.3 Risk management at company level

Managing the risks in different projects, especially large scale & international
projects, requires also a risk management strategy at the company level. It is
important for a company to have a specified risk management strategy in order to
respond common risks in ongoing and upcoming projects. Smith et al. (2006)
indicated that managers who are in charge of developing management guidelines are
responsible for making risk management also a part of company’s management
culture. Accordingly, most of the companies gain advantage from innovative
managers who support and pay attention to risk management. Since risk may be both
positive and negative, Smith et al. (2006) indicated that a successful risk
management is about trying not to miss any opportunities while avoiding from taking
wrong risks. The balance between these two points is crucial. Smith et al. (2006) also
divided risk management in a corporate organization in three levels: Corporate,

strategic business and project levels as shown in the Figure 3.11.
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Chapman and Ward (2003) on the other hand, described six questions in order to
establish a risk management culture in corporate level and specified that this six
question framework points out the critical aspects, which should be considered to

develop a project risk management culture for a company:
e Who are parties ultimately involved?
e What do the parties want to achieve?
e What is it the parties are interested in?
e How is it to be done?
e What resources are required?

e \When does it have to be done?

Risk

Corporate
PO management

/Strmegic business \
/ Project \
EE——— )

Figure 3.11 : Levels of typical corporate risk management, Smith et al. (2006).

Chapman and Ward (2003) also emphasized the positive aspects of uncertainty in
corporate risk management. Uncertainty should not always be seen as a threat, on the
contrary, it should be considered as an opportunity and understood well in order to be
able to manage it. By achieving this and implementing an organizational risk
management, it could be possible to reduce failure rates and wasted work force. This
kind of achievements may increase the motivation of the employees and encourage
them to participate in the risk management processes. In the Figure 3.12, Chapman

and Ward (2003) illustrate the corporate benefits of risk management.

36



more profit € Higher-guality staff

O\

.f.
[

It} -'__—I-'_'_
fewer 'disasters’ maore opporiunities
-

f less wasted affort

e

_y more smiles

uncertainty as |

r *
III
|

IIII opporiunities 'lI
|
|
\ '.
¥ III
| lioh g enlightened |
[ enlightene : . |
[ caution affective action gambles _,_J
= e
\ horizons R
_:-'_'-'- |
\ enlightﬂﬂgd -H:_’F:____———"__
contrals —
more smiles | = | more ‘pleasure’ + | less ‘pain'
miore trust

more opanneass

more creativity

beller ‘bonding’

better communication
mare congruent objectives
more lateral thinking

miore constructive insubordination

better teamwork and partnaring
more ‘empowerment’

more training, less directing

better ‘management of expectations’
better use of diverse experiences
good management recognized

less wasted affort
less frustration
fewer crises

less confrontation
fewer witch-hunts
bad luck recoonized

Figure 3.12 : Corporate benefits of effective risk management, Chapman and Ward

(2003).

3.3.1 Risk in construction
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3.3 International Construction Risks and Developing Countries

As a course of its nature, high amount of risk involves in construction projects. Since
a construction project consists of various dependent activities, even a minor error
during an activity can affect other activities and thus whole construction process.
Akintoye and Macleod (1997) indicated that in the construction industry people

frequently come up against situations that includes various anonymous, unforeseen,
not anticipated factors, which are generally unwanted.




According to Smith et al. (2006), it is generally accepted the objectives of a
construction project based on three primary elements, which are cost, time and
quality. The risk factors affect all these three elements at the same time. Smith et al.
(2006) also indicated that it is critical to designate the primary causes of risk and be
aware of the fact that risk is not just a random event. That way a rational forecast can
be achieved through experience and anticipation.

3.3.1.1 Characteristics of construction risk

In the literature, risks are generally grouped as following according to their

characteristic features, which are quite acceptable also for the construction industry:
e Internal / External Risks

e Acceptable / Unacceptable Risks

e Short Term / Long Term Risks

e Manageable / Unmanageable Risks

In a construction project, risks are generated from external and internal factors.
External risks generally derive from environmental factors. On the other hand,
internal risks are project specific and develop from the uncertainties from the project
(Zhi, 1995). Risks can also be described as acceptable/unacceptable, short term/long
term and manageable/unmanageable risks. Ehsan et al. (2010) described
unacceptable risks as the ones, which affect the critical path of the project in a
negative way. While the short term risks are the ones, which have an impact that can
be seen immediately, the impacts of a long-term risk can be detectable in the future,
which can cause more damage than anticipated. Furthermore, a manageable risk
means a controllable risk and can be easily compensated in case of occurrence. An
unmanageable risk on the other hand is noncompensable and cause serious damage
in the process of a project (Ehsan et al., 2010).

3.3.1.2 Categories of construction risk

According to Ehsan et al. (2010), a broad categorization of the risk types in the
construction industry includes six main categories, which are Technical, Logistical,

Managerial, Environmental, Financial and Socio-Political Risks.
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Technical risk

Technical risks are an extensive category, which includes risk related to resources,
material availability, weak site analysis, conformity of specifications, and lack of

design and application defects.
Logistical risks

Logistical risks generally refer to risks related to transportation routes and facilities.
In addition, the availability of essential materials and spare parts for the general

construction process is a part or the logistical risks category.
Managerial risks

Managerial risks include all management related risks such as qualification level of
the project team, efficiency of organization or work schedule related risks. The
company’s relationship and communication problems with employer(s) can be also

included in managerial risks category.
Environmental risks

Environmental risks generally describe the risks, which are originated from climatic
and physical (topographical) conditions of the project location including also “force

majeure” which refers to natural disasters.
Financial risks

Financial risks are also another extensive category, which includes all kinds of
financial exposures that the company may come up against at every stage of a project
from bidding to after-sales services phase. Some of the common financial risks are
economic fluctuation and inconstancy in foreign market, payment delays from

employer, general inflation, risks related to local taxes/payments etc.
Socio-political risks

Socio-political risks describe the risks related to administrative regulations and social
features of the country in which the business is conducted. Risk, which arises from
custom/import procedures, limitations, obligation to work with local firms, can be

included in socio-political risks.
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3.3.1.3 Sources of construction risk

Although there are several categorizations for construction risks, there is not always
a clear line between these risk categories. An environmental risk for instance, can
easily turn into a financial or a time (managerial) risk. On the other hand, a technical
risk such as “inadequate design” may cause re-procurement of materials and become
a financial risk and can affect the working schedule negatively which needs to be
compensated by taking some measures in logistics organization. Many of the risk
types in construction can easily evolve to another risk since all of the activities are
dependent to each other and have to be coordinated carefully. One of the reasons of
this situation is the fact that risks in a construction project have many different
sources in which some of them are mutual for different risk types. According to
Ehsan et al. (2010), common sources for construction risk can be summarized as

following:

e Reuvisions in the scope and technical requirements

e Deficiency in design works

e Uncertain definitions about the roles & responsibilities of parties
e Unskilled labour

e Subcontractors

e Contractor’s lack of experience

e Technological improvements

e Contractor’s unfamiliarity with local regulations & conditions
e Force majeure

3.3.1.4 Factors affecting construction risk

Construction risks generally arise from the sources, which are described above,
however the impact and severity of the risk depend on some other factors. Ehsan et
al. (2010) described these factors as following which may increase the probability

and impact of a risk:

History: Contractor’s experience over a project has a critical importance on the

severity of upcoming risks. If similar projects are done by the contractor successfully
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before, the possible risks are expected, precautions are taken so that the damage
would be less and the risk level becomes lower.

Management Stability: This factor refers to the determination and balance of the
management team as well as the project team. Decisions and plans at the
management level should be rational and realistic so that goals and project schedule
can be achievable.

Staff expertise and experience: Lack of experience and skill of the project staff can
cause serious defects at a construction project in terms of project budget, work

schedule and quality.

Team Size: The team size of a construction project gets larger in direct proportion to

the project size, which makes it more likely to face with communication problems.

Resource Availability: Availability of resource is a crucial factor in a construction
project. Resources (such as money) have critical importance on providing the
required material, equipment and work force for the project. However, resources
cannot provide full protection against risks; they make it possible to take necessary

precautions.

Time Compression: The more the time schedule is compressed in a construction
project, the possibility of exposure to risk increases strongly. Availability of time

makes it easier to assess the risks and develop a respond strategy against them.

Complexity: The complexity level of a construction project has a direct influence on
the possible risk exposure since it is harder to manage the general construction

processes in a complicated project.

Figure 3.13 illustrates the details of construction risks, which are explained in this

chapter.

As Latham (1994) pointed out, every construction project contains risk, which cannot
be ignored but can be managed by sharing, transferring or even accepting it. The
construction risk is an extensive term and breaks down into different categories of
risks, which arise from various sources in the construction process and are affected
by several factors. Risk exists almost at every step of a construction project and it
cannot be neglected. The critical point is how the risk should be anticipated, assessed
and managed.
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Figure 3.13 : Details of construction risk.
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3.3.2 International construction in developing countries

Since developing countries get involved in globalization, international construction
business in these countries also increased. The main reason for that is the need of
specialized construction work for complex projects such as industrial facilities,

airports, seaports etc.

According to Drewer (1980), internationalization and “importing construction” are
inevitable for developing countries since the characteristics of intended projects go

beyond the capacity of local construction professionals in these countries

3.3.2.1 Internationalization in construction

In the past, the construction industry often considered as a local industry since the
final products are generally unmovable, large items such as buildings, infrastructure,
facilities etc. However, for several industries, internationalization started to became
larger after World War 1l due to increasing need of exchanging technology, skills,
labor and services between countries. Langford (2000) indicated that in the late
1990s, there is a strong increase in internationalization in business with the help of

some international institutions and agreements such as:

GAAT (General Agreement on Tariffs and Trade)
GATS (General Agreement of Trade and Services)
EU (European Union)

WTO (World Trade Organization)

Construction industry also benefits from these factors in this globalization process.
Langford (2000) described the pattern for international construction trade between
developed, newly industrialized and un-industrialized countries as it is illustrated in
the Figure 3.14. Developed countries usually provide expertise in construction for
less developed (un-industrialized) and newly industrialized (developing) countries.
On the other hand, newly industrialized countries provide manufactured goods for
both developed and less developed countries and receive workforce from less

developed countries.

Although internationalization in many industries mostly started during the period
after World War Il, it is also possible to observe some examples about the concept of

international construction in the history.
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LDC = Less Developed Countries
NIC = Newly Industrialised Countries
AIC = Advanced Industrialised Countries
Figure 3.14 : Construction trades between countries, Langford (2000).

Langford & Male (2001) indicated that the origin of international construction
reaches to the expansion of the empires. The infrastructures, which were built in
northern Europe by Romans, the Suez Canal, which was constructed by French, or
Ankara-Baghdad railway, which was built by Germans, are few of the many
examples. However, internationalization in construction industry rapidly increased
after 1950s through the financial aids for less developed countries, which were
provided by important institutions such as the World Bank or African, and Asian
Development Banks. Oil exploration in some regions like Middle East, South Africa
and Russia is another factor, which accelerated the internationalization process in
construction industry. In more recent times, growth and development of third world
countries and arising nations such as the countries from USSR (Union of Soviet
Socialist Republics) created opportunities for international construction market
(Langford & Male, 2001).

In line with these events, a construction company may decide to get involved in the
international construction market for several reasons. Langford & Male (2001)
defined the reasons and motives to internationalize for a construction company based
on the results a “portfolio analysis” which may indicate the motives of a

construction company to internationalize such as:
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e Insufficiency of the current portfolio in meeting company objectives, which may
due to saturation, declining demand or high level of competition in local

construction market.

e Having sufficient amount of resources to internationalize which means the

company achieves its current objectives and has extra resources to expand.
e Expecting greater profits from international construction market.

e “QGrass is greener syndrome” which means that the domestic market gets smaller
in an unforeseeable way and the company may not be able to improve its position
in the competitive market. That can make the company dive into international
market regardless having enough information and analysis about the

opportunities in the international market.

Although these four reasons summarize the reasons for developing an international
strategy, there are also some other reasons to be considered for internationalization of
a construction company. Langford and Rowland (1995) described the aims of a

company, which operates in international construction market:

e Maximizing the profit, dividends, share value and market rating of the company
e Contributing to the growth of the company and providing employment.

e Maintaining the activity of the company.

e Creating career opportunities and job satisfaction.

e Making contribution to the economy and employment in the operation area.

3.3.2.2 International construction and competitive advantages

As it is stated previously there are various reasons and factors for contractors to head
towards to international construction market. Decline in domestic demand for
construction, expecting bigger profits or achieving new goals lead the construction
companies to internationalization. However, competitive environment in
international construction market may also be challenging for contractors. Langford
& Male (2001) described some key sources, which may bring advantage to

contractors on the global stage:

e Financial strength and being able to provide financial packages
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e Being open to joint ventures

e Being able to managing the risks

e Investing in sales and R&D.

e Achieving procurement on global basis

e Technical expertise

e Combination of local and global knowledge
e Political support

Langford & Male (2001) also indicated that it is important to figure out the way to
convert these key sources into success in international area. Porter (1990) developed
a model called “Porter’s diamond” which aims to analyze the competitive advantages
or positions of nations and groups according to some factors effecting them. Figure
3.15 illustrates Porter’s national diamond model. According to this model, regional

competitive advantages can be determined by four main factors, which are following:

e Firm strategy, structure and rivalry refer to the conditions, which set by

governments about company operations and rivalry.

e Demand conditions refer to the condition of the demand for industry’s product in

the home-market.

e Related and supporting industries refer to the existence of supplier or other

related industries in the nation.

e Factor conditions refers to the condition of production factors such as skilled

labor, funding, education and infrastructure.

Porter (1990) indicated that it takes some certain conditions to convert obstacles into
advantage and a nation may easily succeed in an industry when these four
determinants of national diamond are at their most favorable positions for that

industry.

Based on Porter’s national diamond model, Male described some factors affecting
competitive strategies for companies, which are also applicable for international

construction industry (as cited in Langford & Male, 2001):
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Figure 3.15 : National Diamond Model, Porter (1990).

e Early opportunities through increasing demand in international arena as well as
the decline of demand in domestic market have great influence on the

internationalization of construction.

e Relationships and harmony between sub-industries & firms have an effect upon

the competitive advantage of companies in international arena.

e Factors such as knowledge, training, education and all kinds of resources in the
domestic environment also have an important influence on the

internationalization process of construction companies.

e Determining company’s specific locational advantages is critical since they help
the firm to adapt country specific conditions, which are described in Porter’s
national diamond model. That way the company may gain competitive advantage

over others.

3.3.2.3 Construction risks in developing countries

As it is stated previously, problems, uncertainty and risk are many of the inherent
challenges of the construction industry all over the world. However, Ofori (2000)
indicated that in developing countries, these challenges exist alongside some other
factors such as socio-economic problems, lack of resources, institutional and general
inabilities to manage key issues and it is also observed that these problems became
greater toward 2000s.
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In fact, the studies about construction industry in developing countries date back to
1970s. Turin (1973) developed a matrix and classified the construction industry of

developing countries under four sectors as following:
e International-modern

¢ National-modern

¢ National-conventional

e Traditional

Later, Drewer (1980) presented a modification of Turin’s matrix and classified the
construction services as international and large-medium-small national. However, as
Ofori (2000) pointed out that these models only focus on the physical construction
and do not consider other aspects of construction projects such as planning, design,
administration or issues with clients. In the light of these studies, Ofori (1990)
suggested an alternative matrix, which is illustrated in the Figure 3.16. According to
this matrix, construction in developing countries is classified under six sectors, which

are following:

e International: Modern and complex projects such as large factories, dams, luxury

complexes, airports, seaports etc.

e Conventional-large: Modern large projects such as office buildings, mass

housings, highways etc.

e Conventional-medium or small: Modern medium size construction projects such

as roads, schools, medium size housing projects etc.
e Self-help: Projects such as social facilities, roads etc.
e Monetary-traditional: Small building projects like houses, shops etc.
e Subsistence: Projects such as public facilities, houses, barns etc.

In the matrix, these six types of construction activities in developing countries are
studied in terms of the resources to accomplish these projects and the limiting factors
against them. According to Ofori’s matrix, international construction activities in
developing countries described as modern and technically sophisticated large
projects such as dams, major factories, luxury complexes etc. In addition, major

airport and seaport projects may be considered in this category. As it is stated
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previously, for carrying out such types of projects in developing countries
qualifications of the local contractors may not be enough so that “expertise” may be
imported. In some cases, when the country’s own resources are very inadequate,
whole construction services for the project may be exported from foreign countries.
That kind of a construction activity has its own types of risks alongside with regular
project risks. Resources for large international projects in developing countries are

described as following in Ofori’s Matrix:

e Foreign construction firms

e Foreign consultancy

e Imported equipment and construction materials
e Professional personnel (may be expatriate staff)

Limiting factors for these resources are also described in the matrix as foreign
exchange, executive ability and professional skills (Ofori, 1990).
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TYPE RESOURCES LIMITINGFACTORS
International Foreign-owned contracting firms. Foreign exchange (S/MT).
(dams, motorways, special factories, Some foreign consultancy, Executive capacity of client
conference complexes, luxury hotels) Imported materials and equipment. organisation. (L/MT)

Conventional-large
(offices, highways, factories,
blocks of flats)

Conventional-medium or small
{(modern, medium or small: schools,
feeder roads, houses)

Self-help
(social communal facilities, roads)

Monetary-traditional

{houses, shops and similar small
buildings).

Subsistence

{houses, bamns, communzal facilities)

Professional and managerial personnel.

Large local contractors.
Some imported materials.
Plant and equipment.
Skilled personnel.

Small local contractors.

Imported/local materials,

Few skilled managerial or technical staff.
Skilled operatives,

Government technical aid.
Localfimported materials

Voluntary labour by community.

Traditional materials and tradesmen.

Traditional materials.
Owmner/Cooperative labour,

Professional and managerial skills (MT).

Foreign exchange (S/MT).
Professional skills (MT).
Intermediate skills (MT).

Skilled operatives (MT).
Intermediate skills (MT).
Efficiency of contractors (LT).

Government's extension services (LT)
Local initiative and enthusiasm
{cooperative habit) (L/MT).

Attitudes of clients and users (LT).

Attitudes of clients and users (LT).
Clients’ initiative and leisure time (ST).

Abbreviations: ST = Shon Term
MT = Medium Term

LT =Long Tend

S/MT = Short and Medium Term
L/MT = Long and Medium Term

Figure 3.16 : Matrix for construction in developing countries, Ofori (1990).
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4. RISK MANAGEMENT IN DEVELOPING COUNTRIES: A CASE STUDY
FROM TURKMENISTAN

As it is already stated several times, construction is a business with high levels of
risk due to its large number of participants, connected activities and many
uncertainties. Many studies in the literature such as Ofori (1990) indicated that
regular construction risks are perceived stronger in developing countries due to
economical and socio-political factors. There are many surveys or case studies in the
literature in order to evaluate international project risks. However, most of these
studies are focused on the project risks in general levels such as market level, country
level and project level risks. Furthermore, many of these studies involve in various
projects from various countries, which may have different dynamics so that the
results of these kind of broad surveys can mislead the researcher. Socio-political and
economic status of the country and the features of the project such as size, scope,
limitations, contract type etc. are critical factors affecting the project risks. That is
why here we a have detailed survey for a large-scale international project, which is
being constructed in Turkmenbashi, Turkmenistan. Details of the project and survey

are explained in the following sections.

4.1 Research Methodology

A case-based approach and open-ended interviews were applied in order to capture a
full perspective of risk management associated with international construction
projects in developing countries. The selected project is Turkmenbashi International
Seaport, which is a large-scale complex project located in Turkmenbashi,
Turkmenistan and was undertaken by a single Turkish construction company. The

details of the project are presented in the section 4.1.2.

4.1.1 Data collection

A case study was employed, which allows for an in-depth investigation of risk
management in construction projects in developing countries and consists of three

main parts as following (Appendix A):
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Part 1. Background information of the respondents, e.g. their age, gender, position,
education, working experience and professional background.

Part 2: Questionnaire regarding to risk assessment.
Part 3: Interviews with the executives.

Regarding to the questionnaire design, the classifications of risk factors specific to
international construction projects in developing countries were selected from an
extensive literature review. In addition to the six risk categories retrieved from the
literature, “3' party related risks” were also identified due to the characteristics of
the selected project, which are also explained in the following sections. As a result,
50 risk factors were identified under seven categories as following:

e Socio-political risks
e Managerial risks

e Financial risks

e Technical risks

e Logistic risks

e 3rd party related risks
e Environmental risks

These 50 specific risks under seven categories are listed in Table 4.1. Afterwards the
identification of the risks, a questionnaire was designed, in which the participants
should evaluate these risks in terms of risk impact level and probability of
occurrence. Prior to this questionnaire, in the first part of the survey, a general
information form was handed out to participants in order to gather background
information about them such as age, gender, working experience and professional
background. Afterwards the first and second part of the survey, in the final part open-
ended interviews were carried out with the executives at the company. The general
purpose of these interviews were collecting information about the risk management

approaches used at the company.

The participants of the survey were employees from project management team of the
selected project. The details and highlights about the survey and participants are
presented in the section 4.1.3.
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Table 4.1 : List of identified construction risks for an international project in a
developing country.

Risk categories & risks

A. Socio-political risks

a.1. Effect of political events and decisions on intercountry relations

a.2. Political instability in the project region

a.3. Frequently changing government regulations

a.4. Corruption in legal system

a.5. Adaptation difficulties for the functioning of the company

a.6. Social adaptation difficulties for the employees

B. Managerial risks

b.7. Uncertainties about the scope of the works (employer’s requirements)
b.8. Limited time for bidding process

b.9. Inadequate price analyses at bidding phase

b.10. Uncertain definitions in the contract about responsibilities of the parties
b.11. Managing unsolved items from bidding phase (post-bid negotiated items)
b.12. Severe sanction clauses regarding to delay penalties

b.13. Delays in work schedule

b.14. Missing the deadline for project completion

b.15. Constraints on employment of expatriate staff

b.16. Lack of qualified personnel with experience in the region of the project
b.17. Lack of qualified personnel with experience in the type of project

b.18. High salary scales (foreign currency based) for expatriate personnel
b.19. Abroad mobilization costs for compound and facilities

C. Financial risks

¢.20. Global currency and inflation

c.21. Delayed payments from the employer

c.22. Budget overrun

D. Technical Risks

d.23. Risks related to project delivery system (design & build)

d.24. Designer’s lack of experience in the specified project type

d.25. Insufficient design & incorrect material selection

d.26. Late submittal of project
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Table 4.1 (continued) : List of identified & typical risks for an international project
in a developing country.

Risk categories and risks

d.27. Large amount of project revisions

d.28. Providing incorrect material/service according to employer’s requirements
d.29. Shortage of qualified products in the local market

d.30. Risks related to long lead items

d.31. Overseas procurement risks

d.32. Shortage of qualified suppliers in the local market

d.33. Insufficient supplier choices by the contractor

d.34. Lack of procurement experience

d.35. Cost based procurement policies

E. Logistic risks

e.36. Long shipping times due to challenging shipping routes

e.37. Large or heavy equipment shipping

e.38. Air cargo expenses for urgent or belated items

e.39. Large amount of shipping costs due to route and material types

F. 3 party & employer related risks

f.40. Difficulties in obtaining design & material approvals from employer or local
authorities

f.41. Project revision requests from employer

f.42. Material/equipment change requests from the employer

f.43. New type of material/equipment or service demands which are not defined in
the contract

f.44 3" party inspection fails and related design revisions

f.45 3" party inspection fails and related material re-procurement

f.46 3" party inspection fails and related re-application on the site

f.47 Failure of 3' party inspection firm (giving approval for insufficient
design/material or application)

G. Environmental Risks

0.48 Transportation difficulties to the project site

0.49 Tough climatic conditions

g.50 Force majeure (natural disasters, wars, etc.)
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4.1.2 Case study project background: Turkmenbashi International Seaport

Turkmenistan is located in Central Asia and surrounded by the countries Kazakhstan,
Uzbekistan, Afghanistan, Iran and the Caspian Sea. The country became independent
in 1991 after the dissolution of the Soviet Union and ruled by presidential republic
since then. According to the World Report of Human Rights Watch (2014),
Turkmenistan is still one the most restrictive countries in the world. However, the
data of HDR (Human Development Report) indicated that the country’s HDI factors
such as life expectancy, education level, GNI per capita increased in the recent years
as shown in the Figure 4.1 (UNDP, 2016). International Model United Nations
Association (2017) also consider Turkmenistan as developing country according to
some key statistics and indicators such as GDP growth, per capita income and human

development index.
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Figure 4.1 : HDI levels of Turkmenistan between 2010 and 2015, UNDP (2016).

In order to revive the historical Silk Road route, there are several investments in the
world, including also the Turkmenbashi International Seaport Project, which is
located in Turkmenbashi, Turkmenistan, near the Caspian Sea as shown in the Figure
4.2.

The project was undertaken by a single Turkish construction company under an EPC
(Engineering-procurement-construction) contract. The scope of the project could be

described as a turnkey complex, which is illustrated in the Figure 4.3 and includes a
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ferry/passenger terminal, cargo ports, a shipyard, a ro-ro and polypropylene terminal.
The by-pass roads, bridges and railways are also within the scope of the project. The
contract type of the project is EPC, which means the contractor is responsible for
handing over a turnkey project to the employer. The contractor outsourced design
works of the project as well as some applications on site. General construction
materials were provided from Turkey, since usually it is not possible to provide any

materials from Turkmenistan’s local market except for concrete and simple tools.
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Figure 4.2 : Location of the city of Turkmenbashi, Google Maps (2017).

Special equipment such as harbor cranes, rails, locomotives and quay equipment

were procured from expert firms of Europe, USA or the Far East.

Most of the application projects and procured materials were dependent on the
approvals of third party inspection firm, the employer’s representative and the related

governmental departments. Other details about the project are as following:
Employer: Turkmenistan Sea and River Transport Vehicles Authority
Project start date: 06.01.2014

Project completion date: 31.12.2017

Value: 1.5 billion USD

Contract type: EPC (Engineering-procurement-construction)

The participants of the project also include some third parties such as:

Employer’s representative: A German company

56



Third party inspection firm: An Italian company

Figure 4.3 : Turkmenbashi International Seaport Project, TCA Web Page.

4.1.3 Case survey

The case survey is structured afterwards the data was collected from an extensive
literature review. As it is mentioned previously, the survey includes three sections:
background information about participants, the questionnaire about risk assessment

and open-ended interviews.

The participants of the survey are members of project management department of the
Turkmenbashi Seaport Project. Employees from head office and construction site
office contributed the research. These 20 employees are entrusted with the
coordination of design, procurement, logistic and on site application activities.

General information about the participants of the survey are as following:

e The positions of the respondents in the company vary from non-managerial to top

management level.

e 10 employees from head office in Turkey and 10 employees from construction
site office in Turkmenistan contributed to the research survey.

e The respondents have 3 to 34 years of total experience in construction business.

e The professions of the respondents are architect, civil engineer, mechanical
engineer and electrical engineer.

e 20% of the respondents are female, 80% of the respondents are male employees.
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After collecting the background information of the participants, second part of the
study was applied, which is a questionnaire about risk assessment. The respondents
are asked to specify “risk impact level” and “probability of occurrence” values
according to their opinion for every risk factor listed in the Table 4.1. Table 4.2
shows the evaluation scale for risk impact level and Table 4.3 shows the evaluation

scale for probability of occurrence.

Table 4.2 : Evaluation scale for risk impact level.

Degree of impact Detail

1 (negligible) _Very |0W impact. Almqst inconsequential and
ineffective to construction process.

2 (minor) Low impact. The consequences are slight and

repairable.

Noticeable impact. The results are influential to
construction process but still repairable when
precautions are taken.

3 (moderate)

4 (likely) Strong impact on the construction process. Results
may not be repaired.

Very strong impact on the construction process.
Causes unrepairable damage and serious time shift in
the work schedule.

5 (very likely)

Table 4.3 : Evaluation scale for probability of occurrence.

Probability of occurrence Detail

0-10% (rare) Unexpected. Not seen in familiar cases.
10-25% (unlikely) Exceptional. Seen rare in familiar cases.
25-40% (moderate) Occasionally. Not expected again in 3-5 years.
40-75% (likely) Expected but not very common.

75-100% (very likely) Expected. Almost certain to occur.

After values were collected for risk levels and probability of occurrence, risk scores
for each risk were calculated through the multiplication of these two values. Since
the risk impact level was evaluated in a scale from 1 to 5 and the probability of
occurrence was evaluated in a scale from 0% to 100%, the maximum and minimum
values for risk scores are 5 and 0. For instance, if a risk impact level is rated 4 and
probability of occurrence is rated as 80% for a risk factor, the risk score will be 3,2

as following: 4 (risk impact level) x 0,8 (probability of occurrence) = 3,2 (risk score).
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In the final part of the case study, open-ended interviews, in a complementary
manner, provided situated information of risk strategies. A number of interviews
were carried out with the executives in order to obtain information about the
company’s mitigation and response techniques against the highest rated risks in the
second part of the survey. For this purpose, 15 top-rated risk are identified with the
help of the data collected from the questionnaire in the second part of the case study.

These findings are presented in the section 4.3.

4.2 Results from Questionnaire

4.2.1 Descriptive analysis

Twenty employees from project management team of the contractor were chosen as
contributors to the research survey. 50 risk factors were identified which are common
for an international construction project in a developing country. The respondents
were asked to specify the values of “risk impact levels and probability of occurrence
values” according to their opinion and experience in the construction industry. The
background information of the respondents were also collected at the beginning of
the survey. At the final stage, after rankings were calculated for 50 risks, the
managers of related departments were interviewed in order to collect information

about risk response techniques against top rated risks of the research survey.

After the data were collected for the background information of the respondents as
well as the values for risk impact level and probability of occurrence, risk scores
were calculated for each risk individually. In the next step, the average risk scores
and standard deviation values were calculated for each risk. Average standard
deviation value is 0.84, which indicated that the results were mostly consistent but
still included some different opinions based on different characteristics of the
respondents such as profession, years of experience, position at the company etc. The
results according to these characteristics were also analyzed. Different opinions from
different employees were also valuable for a healthy risk assessment, therefore
applying methods like Delphi, in order to receive similar results, was not considered

necessary.

The results of the research survey were examined in following aspects:
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e List of 50 identified risks according to risk scores from highest to lowest is

shown in Table 4.4.

e 10 of the highest rated risks and 10 of the lowest rated risks are described in
Table 4.5 and Table 4.6.

e Highest rated risks according to the head office employees and construction site
office employees are shown in Table 4.7 and Table 4.8.

e Highest rated risks according to managerial level employees and non-managerial
level employees are shown in Table 4.9 and Table 4.10.

The results indicated that the highest risks for the project are financial, managerial
and technical risks in general. “Delayed payments from the employer” is considered
as the most crucial risk factor, which is followed by “missing the deadline for project
completion” and “budget overrun”. In addition, some technical risks related to design
process such as “late submittal of projects” and “large amount of project revision” or
some managerial risks such as “delays in work schedule” and “constraints on
employment” are also considered as some the most important risk factors for the

project.

Logistic risks such as “long shipping duration” have also high risk scores most
probably due to project location. Since the project is located Turkmenistan and it is
difficult to provide qualified construction materials, which comply with the
employer’s requirements, from the local market. Most of the materials and
equipment have to be procured and shipped from Turkey, Europe or other countries,
which are located far from Turkmenistan. This kind of an operation makes the site

activities vulnerable against the logistic risks.

Some of the risks related to third parties, which are employer’s representative and
inspection firm in this case, have also high risk scores. Most of the materials have to
be inspected & approved by a third party inspection firm before shipment.
Employer’s representative and related governmental departments should also
approve design works, material and equipment choices. That could be the reason for
high risk scores of the risks such as “difficulties in obtaining design or material

approvals from the employer.
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Table 4.4 : List of risks according to the risk scores from highest to lowest.

Ranking Ris AverageSCOres Stdev.
1 (c.21) Delayed payments from the employer 3.83 0.6
2 (b.14) Missing the deadline for project completion 3.67 1.09
3 (c.22) Budget overrun 3.47 0.85
4 (d.26) Late submittal of project 3.39 0.76
5 (b.13) Delays in work schedule 3.3 1.01
6 (d.27) Large amount of project revisions 3.27 0.93
7 (d.23) Risks related to project delivery system (design & build) 3.14 0.78
8 (b.15) Constraints on employment of expatriate staff 3.07 121
9 (d.24) Designer’s lack of experience in the specified project type 3.05 0.72

10 (d.25) Insufficient design & incorrect material selection 2.97 0.91
11 (d.35) Cost based procurement policies 2.64 0.98
12 (e.36) Long shipping times due to challenging shipping routes 2.59 1.15
13 (f.40) Difficulties in obtaining design & material approvals from employer or local authorities 2.51 0.86
14 (e.39) Large amount of shipping costs due to route and material types 2.50 1.02
15 (b.09) Inadequate price analyses at bidding phase 2.44 1.23
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Table 4.4 (continued) : List of risks according to the risk scores from highest to lowest.

Ranking Risk AverageSCOres Stdev.
16 (a.03) Frequently changing government regulations 2.27 0.91
17 (d.30) Risks related to long lead delivery items 2.21 0.97
18 (f.41) Project revision requests from employer 1.89 1.66
19 (d.29) Shortage of qualified products in the local market 1.88 1.15
20 (f.42) Material/equipment change requests from the employer 1.76 1.03
21 (f.43) New type of material/equipment or service demands which are not defined in the contract 1.73 1.03
22 (d.31) Overseas procurement risks 171 0.96
23 (d.32) Shortage of qualified suppliers in the local market 1.70 1.13
24 (b.11) Managing unsolved items from bidding phase (post-bid negotiated items) 1.62 1.18
25 (b.8) Limited time for bidding process 1.6 0.93
26 (f.44) 3rd party inspection fails and related design revisions 1.57 0.75
27 (b.7) Uncertainties about the scope of the works (employer’s requirements) 1.56 1.04
28 (b.12) Severe sanction clauses regarding to delay penalties 151 1.05
29 (b.10) Uncertain definitions in the contract about responsibilities of the parties 1.50 1.07
30 (e.38) Air cargo expenses for urgent or belated items 1.49 0.99
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Table 4.4 (continued) : List of risks according to the risk scores from highest to lowest.

Ranking RISK AverageScores Stdev.
31 (e.37) Large or heavy equipment shipping 1.44 1.02
32 (a.04) Corruption in legal system 1.39 1.12
33 (f.46) 3rd party inspection fails and related re-application on the site 1.36 0.64
34 (f.45) 3rd party inspection fails and related material re-procurement 1.32 0.76
35 (d.33) Insufficient supplier choices by the contractor 1.19 0.97
36 (d.28) Providing incorrect material/service according to employer’s requirements 0.97 0.57
37 (b.18) High salary scales (foreign currency based) for expatriate personnel 0.93 1.10
38 (b.17) Lack of qualified personnel with experience in the type of project 0.90 0.56
39 (b.16) Lack of qualified personnel with experience in the region of the project 0.85 0.34
40 (c.20) Global currency and inflation 0.84 0.75
41 (b.19) Abroad mobilization costs for compound and facilities 0.81 0.95
42 (a.06) Social adaptation difficulties for the employees 0.78 0.84
43 (f.47) Failure of 3rd party inspection firm (approval for insufficient design/material/application) 0.65 0.32
44 (a.05) Adaptation difficulties for the functioning of the company 0.54 0.59
45 (d.34) Lack of procurement experience 0.53 0.35
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Table 4.4 (continued) : List of risks according to the risk scores from highest to lowest.

Ranking Qs AverageSCOres Stdev.
46 (a.01) Effect of political events and decisions on intercountry relations 0.52 0.51
47 (9.49) Tough climatic conditions 0.49 0.48
48 (a.02) Political instability in the project region 0.41 0.36
49 (9.48) Transportation difficulties to the project site 0.38 0.36
50 (9.50) Force majeure (natural disasters, wars, etc.) 0.29 0.24
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Top ten highest rated risks according to the average values came from all of the participants
are listed in the Table 4.5. It can be seen in general that risks related to financial problems and
work schedule were rated as highest risks by the participants. Progress payment delays were
considered as the highest risks in the project, since they can effect almost all of the other
internal processes including the payments of subcontractors and material suppliers. These
kind of financial problems could also trigger all the other risk factors.

Table 4.5 : Highest rated risks.

Ranking Risk Score
1 Delayed payments from the employer 3.83
2 Missing the deadline for project completion 3.67
3 Budget overrun 3.47
4 Late submittal of projects 3.39
5 Delays in work schedule 3.33
6 Large amount of project revision 3.27
7 Risks related to project delivery system (design & build) 3.14
8 Constraints on employment of expatriate staff 3.07
9 Designer’s lack of experience in the specified project type 3.05
10 Insufficient design & incorrect material selection 2.97

Missing the project deadline also was considered as one of the highest risk factors, in fact
according to the site employees this risk factor has the highest risk score. Both due to contract
clauses about delay penalties and the business culture in Turkmenistan, missing the deadline
is one of the worst scenarios in a construction project. Some related technical and managerial
risks, which can cause missing the deadline such as late project submittals, large amount of

revisions, designer errors or budget overrun also, have significantly high scores.

One of the risks, which can be considered as a managerial risk, “constraints on employment
of expatriate staff”, was also evaluated as one of the major risks. According to the current
regulation in Turkmenistan, the contractor is obligated to employ nine local workers for every
expatriate staff. This kind of a regulation forces the contactor to make limited choices about
employment of foreign/expatriate personnel. Apparently, both head office employees in
Turkey and construction site team in Turkmenistan considered this circumstance as a

significant risk.

On the other hand, the lowest rated risks according to the average values came from all of the

participants are listed in the Table 4.6. Generally, risks related to the environmental events
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and political stability were considered as negligible risks. Since the political situation is stable
for a long time in Turkmenistan and the intercountry relationship between Turkey and

Turkmenistan is good, socio-political risks were evaluated as low risks by the participants.

Some features about the culture of the company such as adaptation difficulties or lack of
experience were also rated as low risks. The possible reason for these opinions is the previous
success of the company both in Turkmenistan and in other foreign countries.

Table 4.6 : Lowest rated risks.

Ranking Risk Score
1 Force Majeure (Natural disasters, wars, etc.) 0.29
2 Transportation difficulties to the project site 0.38
3 Political instability in the project region 041
4 Tough climatic conditions 0.48
5 Effect of political events/decisions to intercountry relations 0.52
6 Lack of procurement experience 0.53
7 Adaptation difficulties for the functioning of the company 0.54
8 Failure of 3" party inspection firm 0.65
9 Social adaptation difficulties for the employees 0.78
10 Abroad mobilization costs for the compound and facilities 0.81

The responses from Turkey head office and Turkmenistan site employees were also evaluated
separately in order to see if there was a difference in risk perception between them. Highest
rated five risks according to employees from head office and construction site are listed in
Table 4.7 and Table 4.8.

Top rated risks were generally the same except for some minor difference and the ranking of
the highest risk. While head office employees rated “delayed payments from employer” as the
highest risk, the construction site employees rated “missing the project deadline for
completion” as the highest risk. This difference is understandable since the consequences of
financial problems are felt stronger in headquarters and the pressure to complete the project

on time is felt stronger on the construction site.

Budget overruns, delayed payments, work schedule delays and large amount of project
revisions are considered as the most significant risks by both head office and construction site
office employees since the consequences of these risks effect almost every department at the

company.
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Table 4.7 : Highest rated risks according to the head office employees

Ranking Risk Score
1 Delayed payments from employer 4.00
2 Late submittal of projects 3.47
3 Budget overrun 3.36
4 Delays in work schedule 3.34
5 Large amount of project revision 3.30

Table 4.8 : Highest rated risks according to the site office employees

Ranking Risk Score
1 Missing the deadline for project completion 4.11
2 Delayed payments from employer 3.65
3 Budget overrun 3.58
4 Delays in Work Schedule 3.36
5 Large Amount of Project Revision 3.30

Furthermore, the responses of managerial and non-managerial employees were also evaluated
separately in order to see if there was a difference in their risk perception. According to the
results, the top rated risks were almost the same for managerial and non-managerial
employees. The average scores for the top rated two risks, which are missing the deadline and

delayed payments, were relatively higher according to the responses of managerial

employees.
Table 4.9 : Highest rated risks according to managerial employees
Ranking Risk Score
1 Missing the deadline for project completion 4.28
2 Delayed payments from employer 4.08
3 Budget overrun 3.95
4 Delays in work schedule 3.70
5 Large amount of project revision 3.65

Table 4.10 : Highest rated risks according to non-managerial employees

Ranking Risk Score
1 Missing the deadline for project completion 3.47
2 Delayed payments from employer 3.46
3 Late submittal of projects 331
4 Budget overrun 3.30
5 Delays in work schedule 3.20
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4.2.2 Inferential analysis

In order to see the correlation and unanimity between the responses of participants, Pearson

correlation coefficient (PCC) and Kendall’s W test were used. PCC indicates the linear

correlation between the variables and have a value between -1 and +1, where -1 value refers

to total negative correlation, the value O refers to no correlation and +1 value refers to total

positive correlation. On the other hand, Kendall’s W is a non-parametric statistic, which

shows the correlation between the rankings made by participants and has a coefficient of

concordance between 0 (no agreement) and 1 (total agreement):

The value 0.10 as a correlation coefficient means very low level of unanimity between the

respondents.

The value 0.30 as a correlation coefficient means low level of unanimity between the
respondents.

The value 0.50 as a correlation coefficient means moderate level of unanimity between the
respondents.

The value 0.70 as a correlation coefficient means high level of unanimity between the
respondents.

The value 0.90 as a correlation coefficient means very high level of unanimity between
the respondents.

According to PCC analyses (Appendix B) of the risk scores in a specific risk category, there

is a strong positive correlation between the score of the risks listed below:

Corruption in legal system (A4) and social adaptation difficulties for the functioning of

the company (A5b).

Limited time for bidding process (B8) and inadequate price analysis at bidding phase
(B9).

Uncertainties about employer’s requirements (B7) and managing unsolved items from
bidding phase (B11).

Delays in work schedule (B13) and missing the deadline for project completion (B14).

Overseas procurement risks (D31) and shortage of qualified suppliers/products in local
market (D32).
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e Long shipping times due to challenging routes (E36) and large amount of shipping costs
(E39).

e Third party inspection fail related design revisions (F44), re-procurement of materials

(F45) and re-application on site (F46).

It was observed that strong correlation exists between several related risks, which indicated
the consistency in responses of participants. Another result obtained from the PCC analyses is
that the highest rated risk “delayed payments from the employer” has a risk score, which is in

a positive correlation with the managerial level as shown in Table 4.11.

Table 4.11 : Correlation between indicators (financial risks) and control variables
(characteristics of participants).

Indicators Gender Title Experience
CC20 .196 .044 131
ccz21 -.063 450* -.286
CC22 -.386 147 -.126

Furthermore, following results were obtained according to Kendall’s W tests (Appendix B)
applied for the risk rankings made by the participants according to their managerial level,

gender and profession:

e There is a moderate level of unanimity between the responses of male and female

participants as shown in the Figure 4.4.

e There is a high level of unanimity between the responses of managerial and non-

managerial employees as shown in the Figure 4.5.

e There is a very high level of unanimity between the responses of participants according to

their professions as shown in the Figure 4.6.

Null Hypothesis Test Sig. Decision
Related-
The distributions of Samples
Averagerankingaccordingtomaleemp Kendall's Retain the
1 loyees and Coefficient A72 null
Averagerankingaccordingtofemalee  of hypothesis.
mployees are the same. Concordanc
E

Asymptotic significances are displayed. The significance level is .05

Figure 4.4 : Unanimity between the responses of male and female participants.
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;]

Asymptotic significances are displayed. The significance level is 05,

Figure 4.5 : Unanimity between the responses of managerial and non-managerial
participants.

Null Hypothesis Test Sig. Decision

Related-
Samples

The distributions of Architects, Kendall's Retain the

1 CEngineers, MEngineers and  Coefficient 926 null

EEngineers are the same. of hypothesis.
Concordanc
=

Asymptotic significances are displayed. The significance level is .05

Figure 4.6 : Unanimity between the responses of participants according to their profession.

Afterwards these descriptive and inferential analyses of the data collected from the
questionnaire section of the case survey, 15 highest rated risk factors were taken into
consideration for the next section of the survey. These 15 risks originated from almost every
risk category in the questionnaire and were considered as the most critical risks for the project
by the participants of the case survey. For this reason, these 15 risk factors were used for the

final part of the survey, which was open-ended interviews with the executives at the company.

4.3 Results from Interviews

In the third part of the research survey, it is aimed to collect information about the risk
response approaches used at the company. 15 top rated risks according to the survey results
was listed separately. Risks were classified according to their categories and also as “market

& country level risks” and “project & company level risks” seen in the Table 4.12.

Afterwards the identification of 15 top rated risks, interviews were carried out with the

managers from related departments about the mitigation methods used for these 15 risks.
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Table 4.12: Highest rated 15 risks and risk categories

Risk factor Risk category
1. Delayed payments from Financial risks — Country & market level
employer

2. Missing the deadline for
project completion

3. Budget overrun

4. Late submittal of projects

5. Delays in work schedule

6. Large amount of project
revision

7. Risks related to project
delivery system

8. Constraints on employment of
expatriate staff

9. Designer’s lack of experience
in the specified project type

10. Insufficient design &
incorrect material selection

11. Cost based procurement
policies

12. Long shipping times due to
challenging shipping routes

13. Difficulties in obtaining
approvals from the employer
14. Large amount of shipping
costs

15. Inadequate price analysis at
bidding phase

Managerial risks — Project & company level

Financial risks — Project & company level
Technical risks — Project & company level
Managerial risks — Project & company level

Technical risks — Project & company level
Technical risks — Project & company level
Managerial risks — Country & market level
Technical risks — Project & company level
Technical risks — Project & company level
Technical risks — Project & company level

Logistical risks — Country & market level

3" party related risks — Country & market level

Logistical risks — Country & market level

Managerial risks — Project & company level

Following risks are considered as country & market level risks. Their sub-categories are
financial, managerial and logistical risks so that interviews were carried out with finance,
logistics and project management departments. The risk response approaches in the company
for these risks are explained below and summarized in Table 4.13.

e Delayed payments from employer: This is considered as one of the greatest risks existing
in the specified geographic region, Middle East. In order to avoid this risk, the company
tries to develop good relationship with the employer by trying to respond positively to the
revision requests at a certain level. In addition, the communication channels are always

kept open, which is an important issue in the eastern culture.

e Constraints on employment of expatriate staff: This risk is a country specific risk, which
refers to the government regulation that forces the contract to employ at a certain number

of local personnel for every foreign employee. For instance, according to the current
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regulation, for their every foreign personnel, the contractors have to employ nine local
personnel from Turkmenistan. This is one of the risks, which are accepted before entering
the business. However, in order to mitigate the impact, the company is careful with the

timing of recruitment schedule of foreign personnel.

Long shipping times due to challenging shipping routes: Due to the location of the city of
Turkmenbashi, challenging shipping routes have to be overcame such as mountainous
areas, old roads, bridges etc. In order to achieve this and mitigate the risk, route surveys
are done before the operations and critical points are identified to develop shipment

solutions.

Difficulties in obtaining design, material & method approvals from the employer or local
authorities: Since employer and local authority approvals are critical for the success of the
project, this risk is also one of the significant managerial risks. In order to avoid and
mitigate this risk, the company tries to maintain healthy relationship with the related
authorities by performing detailed presentations and responding the revision requests

positively as much as possible.

Large amount of shipping costs: Due to the location of the project city and challenging
shipping routes, the shipping costs increase naturally. In order to avoid major costs, the
company tries to make shipment plans earlier by combining different shipment types and

by mostly trying to use vessel and railroad transportation.

Table 4.13: Country & market level risks and risk response methods

Risk factor Risk response methods

Avoid/Mitigate. Maintaining good relationship with
Delayed payments from employer the employer and funding from progress payments
of other projects.

Constraints on employment of Avoid/Mitigate. Being careful with the timing of
expatriate staff recruitment schedule of foreign personnel.

Long shipping times due to Accept/Mitigate. Carrying out route surveys to
challenging shipping routes identify critical points and develop solutions.
Difficulties in obtaining Avoid/Mitigate. Maintaining good relationship with
approvals from the employer the employer and performing presentations about

the details of the project.

Avoid/Mitigate. Combining different shipment
types and trying to use vessel and railroad
transportation.

Large amount of shipping costs
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Following risks are considered as project & company level risks. Their sub-categories are

financial, managerial and technical risks so that interviews were carried out with finance,

design, procurement and project management departments. The risk response approaches in

the company for these risks are explained below, which is also summarized in the table 4.14.

Table 4.14: Project & company level risks and risk response methods

Risk factor

Risk response methods

Missing the deadline for project
completion

Budget overrun

Late submittal of projects/
Large amount of revision/
Insufficient design & incorrect
material selection

Delays in work schedule

Risks related to project delivery
system

Designer’s lack of experience in
the specified project type

Cost based procurement policies

Inadequate price analysis at
bidding phase

Avoid. Paying extra attention on the activities on
critical path, increasing the number of teams,
overlapping activities.

Avoid/Mitigate. Budget transfers and design
revision.

Avoid/Mitigate. Establishing a design team to
monitor the designer and in-house design works for
quick solution.

Avoid/Mitigate. Closely monitoring the activities on
the critical path and compensating the delays by
speeding up non-critical activities.

Mitigate/Share. Risk identification according to the
categories and sharing the risk with the sub-
contractors.

Avoid/Mitigate Getting consultancy services and
employing experienced design manager to assist the
designer.

Avoid. Establishing a project team, which works
coordinated with the procurement department.

Mitigate. Budget transfers and design revisions.

Missing the deadline for project completion: This is one of the most significant risks

according to the project management team. In order to avoid this risk, CPM (Critical path

method) is used in the work schedule. The activities on this path are paid extra attention

and shifts are compensated by shortening the duration of other activities. Also increasing

the number of teams and overlapping some construction activities are the methods used to

avoid the risk.
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Budget overrun: Exceeding the budget is one of the critical financial and managerial risks.
To avoid this risk, the company monitors purchasing and negotiating processes closely. In
order to mitigate the risk impact, budget transfers are carried out from other budgets,
which remain larger according to the actualized purchase amount. Another avoidance
method is revising the design according to the items under budget. Increasing the quantity

of under budget items may prevent budget overruns.

Late submittal of projects, large amount of revision and insufficient design: Late delivery
of the projects and revised projects as well as insufficient design/incorrect material
selection are the critical risks, which affects the site application of several disciplines. In
order to avoid the risk, the company establishes a design team at the head office, which
monitors the works of designer closely. In addition, some in-house design works may

sometimes be carried out in order to mitigate the impact of this risk.

Delays in work schedule: The risk of delays in works schedule threatens the project
completion date and therefore the risk responses are based on the critical path in work
schedule. To avoid this risk, critical activities are monitored closely and to mitigate the
risk impact, delays are compensated in other non-critical activities by overlapping some of

them.

Risks related to project delivery system: EPC contract, in other words design & build
system is used for the project and there are some certain risks about it. In this system, the
employer manages only one general contract with the contractor. That is why all of the
risks originated from designers, sub-contractors or suppliers return to contractor
eventually. Therefore, ignoring or transferring these risks are not an option for the
company. These risks are identified according to their categories as mentioned before.

Afterwards, risks are mitigated or shared with the subcontractors accordingly.

Designer’s lack of experience in the specified project type: Lack of experience is a serious
risk especially in a large scaled complex project like a seaport. In order to avoid the
impact of such a risk, the company works with some experienced consultants to identify
the errors in design works. Also experienced design managers are employed by the

contractor to mitigate the impact of this risk by producing project solutions in-house.

Cost based procurement policies: One of the first priorities of procurement departments in
a company is to provide the materials with best possible prices. However, that can lead to

some problems such as providing the incorrect material according to the employer’s
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requirements. In order to avoid that risk, the company appoints a project team to work
coordinated with the procurement department and requires approval from the project team

prior to purchases.

Inadequate price analyses at bidding phase: Inadequate price analyses can cause
significant problems in the budget planning as the project moves forward. This risk can
only be avoided at the bidding phase of the project by getting consultancy services from
experienced people. During the project, the impact of this risk can only be mitigated by
design revisions or budget transfers, similar to risk response methods for the risk of

budget overrun.
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5. CONCLUSION

5.1 Evaluation of the Study and Conclusion

The study reveals that international construction business is exposed to high amount of risk,
which occurs with stronger impact in developing countries. Construction industry always had
a major role in emerging economies, since its ability to provide a nationwide economic
mobility through various sub industries. Especially with the accelerating globalization phase
after 1950s, internationalization in construction increased rapidly and developing countries
became popular markets due to increasing need of special construction projects, which could

not be covered by local contractors.

Contractors from all over the world enter international arena due to several reasons such as
saturation in domestic market, expecting greater profits from international market or having
enough resources to expand the company. However, the opportunities in international
construction market are presented alongside various construction risks, which are more
threatening than the ones in domestic market. Common construction risks exist with stronger
impact and higher probability of occurrence in the international market. Especially in
developing countries, as Ofori (2000) stated, common challenges about construction occur
under the influence of socio-economic pressure, lack of resources and general inabilities to

solve key issues about business.

Considering the characteristics of international construction market and developing countries
along with the nature of construction business, the literature review in this study highlights
the importance of risk management in the success of international construction projects. In
order to achieve a successful risk management for an international construction project in a
developing country, a project specific approach is critical. However, this project specific
approach should also consider the factors related with the target country and international
construction market, since every country and every project have different dynamics so that the
risk factors and impact levels may vary from one project to another. Therefore, the case study
in this research presented a detailed survey including 50 specific risks under seven risk
categories for international construction projects. The subject of the case study was

Turkmenbashi International Seaport project, a large construction project located in
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Turkmenbashi, Turkmenistan. 20 employees from head office in Istanbul, Turkey and site
office in Turkmenbashi participated the survey and were asked to rate identified risks in terms
of impact levels and probability of occurrence. Highest risks according to different
characteristics of participants such as managerial level, gender, working location were listed
separately and correlations between the responses were also analyzed in the previous sections
of the study. After analysis of the results, several interviews were carried out with the
executives from the company in order to collect information about risk response and
mitigation techniques used against top 15 rated risks and these methods were briefly

explained alongside other results in the previous chapter of the study.

The general results of the case study indicate that some identified risks, which are not
common for every construction project, have significantly high risk scores due to specific
conditions of the target country and type of the project. It is also understood that risk response
and mitigation techniques should be developed project specific by considering the special
conditions of the target country. In conclusion, the findings from literature review and the
case study in this research confirm the statements from the earlier stages of the study as

following:

e Construction industry has a significant role in developing country economies and by this

means creates a major opportunity for international contractors.

e International construction includes high amount of risk, which occurs with stronger

impact in the construction market of developing countries.

e A detailed risk management approach should be developed for the construction risks in
developing countries, since the socio-political, economical or cultural features of
developing countries are relatively more delicate so that a regular construction risk may

have a stronger impact than expected.

5.2 Suggestions for Future Studies

The findings of this research reveals the importance of project based risk management
approach for international construction projects in developing countries. Future studies may
focus on specific economical or socio-political events in developing countries, which may
affect the risk and crisis management processes in a construction company. Findings may be

supported by the data collected from a real time case study as it is in this research.
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Furthermore, the survey in this research was conducted in the last quarter of the project,
approximately 6 month before the project completion date. Future studies may apply this kind
of surveys both at the beginning and at the end of the project in order to be able to see the

differences at risk perception of participants.
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Case study documents

APPENDIX A
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SECTION 1

. Project Type:|lnternational Seaport

. Project I.ocation:|Turkmenbashi;’Turkmenistan

. Project Value:[1,5 Billion USD

. Company Role at the Prnject:lMain Contractor

. Contract Type:|EPC (Engineering-Procurement-Construction)
. Estimated Project Duration:|43 months

. Proffession:|

. Gender:l Male O Female O
. Age:|

. Area of Responsibility at the Project:|

. Years of Experience in the Construction |ndustry:|

. Years of Experience at the Company:l

. Years of Experince at the Project (years, months):l

How would you rate the complexity of this project?

. @ @ Q @
1(Very Simple) to 5(Very Complex)
1=Very low
Please rank the following objectives in your opinion|*='*%
. & e % - 3=Moderate
from 1 to 5 in order of priority on this project: 4=High
5=Very high
Cost @ @ ®
Time O] @ @ @ ®
Quality (0] @ [©] @ ®
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SECTION 2

No Risk Categories & Risks ;'::‘o' ";":;', wa:'::rzﬁ‘a:;’m
A SOCIO-POLITICAL RISKS
Political Risks
1 Effect of Political Events / Decisions on intercountry Relations
2 Political Instability in the Project Region
Governmental (Administrative) Risks at the Project Location
3 Frequently Changing Government Regulations
4 Corruption in Legal System
Cultural Risks in International Business
5 Adaptation Difficulties for the Functioning of the Company
6 Social Adaptation Difficulities for the Employees)
B. MANAGERIAL RISKS
Bidding and Contact Risks
7 Uncertainties about the Scope of Work (Employer's Requirements)
8 Limited Time for Bidding Process
9 Inadequate Price Analyses at Bidding Phase
10 Uncertain Definitions about Responsibilities of Parties at the Contract
11 Managing Unsolved Items from Bidding Phase (Post-Bid Negotiated Items)
12 Severe Sanction Clauses|
Time Risk
13 Delays in Work Schedule
14 Missing the Deadline for Project Completion
Human Resources Risks
15 Constraints on Employment of Expatriate Staff;
16 Lack of Qualified Personnel with experince in the Region of the Project
17 Lack of Qualified Personnel with experince in the specified Project Type
18 High Salary Scales (foreign currency based) for expatriate Personnel
19 Abroad Mobilization Costs for Compound and Facilities,
C. FINANCIAL RISKS
20 Global Currency and Inflation
21 Delayed Payments from the Employer (Self Funding Risks)
22 Budget Overrun
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SECTION 2

No Risk Categories & Risks "::"""" ""‘:"“m"""
D. TECHNICAL RISKS
Design Related Risks
23 Risks related to Project Delivery System (Design & Build)
24 Designer's Lack of Experience in the specified Project Type
23 Insufficient Design & Incorrent Material Selection
2% Late Submittal of Projects
27 Large Amount of Revisions
Procurement Related Risks
28 Providing incorrect Material/Service ing to Emgl
29 Shortage of Qualified Products in the Local Market
30 Risks related to Long Lead Delivery items
n Overseas Procurement Risks
2 Shortage of Qualified Suppliers in the Local Market
33 Insufficient Supplier Choices by the Contractor
34 Lack of Procurement Experience
3s Cost - based Procurement Policies
E LOGISTIC RISKS
36 Long Shipping Times due to Challenging Shipping Routes (Irregular Topograpfy, Banned Routes etc.)
37 Large/Meavy Equipment Shipping
38 Air Cargo Expenses for urgent or belated Items
38 Large Amount of Shipping Costs due to Route and Material Types
F. 3RD PARTY RELATED RISKS
Local Authority and Employer Risks
40 Difficulties in Obtaining Desing, Material & Method Approvals from Employer or Local Authorities
41 "Project Revision™ Requests from the Employer
a2 “Material/Equip Change” R from the Employ
a3 New Material/Equi or Service D ds which are not defined in the Contract
3rd Party Inspection Related Risks
s Fail related Revisions (Design)
as Fail related Re-Procurement (Material)
a5 Fail relsted Re-Application on the Site
a7 Failure of 3rd party Inspection Firm (Giving Approval for insufficent Design or Material)
G. ENVIRONMENTAL RISKS
48 Transportation Difficulties
43 Tough Climatic Conditions,
50 Force Majeure (Natural Disasters, Wars etc.)

OTHER RISKS TO BE ADDED ACCORDING TO YOUR OPINION:
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SECTION 3

Top Rated 15 Risks

Mitigation Methods

1. | 3,83 | C.21|Delayed Payments from Employer

2. | 3,67 | B.14|Missing the Deadline for Project Completion

3. | 3,47 | C.22|Budget Overrun

4. | 3,39 | D.26|Late Submittal of Projects

5. | 3,33 | B.13|Delays in Work Schedule

6. | 3,27 | D.27|Large Amount of Project Revision

7. 1314 0,23 Risks related to Project Delivery Sistem

il bt "7 |(Design & Build)

8. | 3,07 | B.15|Constraints on Employment of Expatriate Staff
Designer's Lack of Experience in the specified

9. |3,05|D.24 ¢
Project Type
Insufficient Design & Incorrect Material

10.| 2,97 | D.25 N
Selection

11. | 2,64 | D.35|Cost - based Procurement Policies

12.] 2,59 | £.36 Lon'wg ?hipping Times due to Challenging
Shipping Routes
Difficulties in Obtaining Desing, Material &

13.| 2,51 | F.40|Method Approvals from Employer or Local
Authorities

1a.| 255 | £39 Large Amqunt of Shipping Costs due to Route
and Material Types

15.| 2,44 | B.9|Inadequate Price Analyses at Bidding Phase
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APPENDIX B: Correlation tables

Correlations
AAI AAZ ARG Add AAS AAG
AA1  Pearson Correlation 1 413 | -598 -029 -.289 -.021
Sig. (2-tailed) 070 004 .a03 216 R
[+l 20 20 20 20 20 20
AA2 Fearson Correlation 413 1 -.266 078 - 186 214
Sig. (2-tailed) 070 257 748 432 368
M 20 20 20 20 20 20
AA3  Pearson Correlation -508 -.266 1 401 215 -074
Sig. (2-tailed) 004 257 080 364 758
M 20 20 20 20 20 20
AA4 Fearson Correlation -.029 07a 4 1 511 478
Sig. (2-tailed) 403 748 080 021 033
M 20 20 20 20 20 20
AAS Fearson Correlation -.2849 -.186 215 A1 1 424
Sig. (2-tailed) 216 432 364 0 062
M 20 20 20 20 20 20
AAG Fearson Correlation -.021 214 -.074 A8 424 1
Sig. (2-tailed) A3 3645 758 033 062
M 20 20 20 20 20 20

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant atthe 0.05 level (2-tailed).
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Correlations

BE7 BEE BEO BE10 BE11 BE12 5513 BE14 BE15 BE16 BE17 5518 BE18
BE7  Pearson Corelation 1 654 489 912" 752" 095 A28 -118 304 18 174 97 391
Sig. (2-tailed) 00?2 028 000 000 651 592 619 193 618 462 404 089
i 20 20 20 20 20 20 20 20 20 20 20 20 20
BB3  Pearson Correlation 654" 1 s 573 661 300 357 141 458" 048 288 161 408
Sig. (2-tailed) 002 000 oo 002 089 122 552 038 B 218 4a7 074
il 20 20 20 20 20 20 20 20 20 20 20 20 20
BBS  Pearson Corelation 489 715" 1 535 470" 387 288 233 792" - 164 03 a7 243
Sig. (2-tailed) 029 000 018 036 a1 218 324 000 150 896 408 302
M 20 20 20 20 20 20 20 20 20 20 20 20 20
BET0  Pearson Corelation 812" 673 535 1 867 038 136 -028 415 008 319 120 463
Sig. (2-tailed) 000 001 015 000 &75 568 508 069 872 171 614 040
i 20 20 20 20 20 20 20 20 20 20 20 20 20
BB11 Pearsan Correlation 752" 661" 470 867 1 179 277 042 372 150 433 084 531"
Sig. (2-tailed) 000 00z 036 oo 450 236 86D 107 527 056 724 016
il 20 20 20 20 20 20 20 20 20 20 20 20 20
BE12 Pearson Corelation 085 390 387 038 REE] 1 472 088 -027 408" 237 325 231
Sig. (2-tailed) 691 084 a1 875 450 036 713 08 026 314 163 328
M 20 20 20 20 20 20 20 20 20 20 20 20 20
BET3 Pearson Corelation 128 357 288 136 277 477 1 7817 178 472 461 -.008 227
Sig. (2-tailad) 502 122 218 569 236 036 000 454 036 044 a74 336
i 20 20 20 20 20 20 20 20 20 20 20 20 20
BET4 Pearson Comelation IRET] 141 233 -028 042 088 781 1 357 122 229 T4 - 038
Sig. (2-tailed) B9 552 324 08 860 713 000 122 807 33 463 a73
il 20 20 20 20 20 20 20 20 20 20 20 20 20
BE15 Pearson Corelation 304 468" 792" 415 an2 -027 178 357 1 -.294 002 -.050 080
Sig. (2-tailed) 193 038 000 069 107 908 454 122 208 592 836 738
i 20 20 20 20 20 20 20 20 20 20 20 20 20
BETE Pearson Corelation 118 048 164 008 150 498 472 122 -294 1 434 383 321
Sig. (2-tailad) 19 B4 400 572 527 026 036 807 208 056 096 168
i 20 20 20 20 20 20 20 20 20 20 20 20 20
BB17 Pearsan Correlation 174 288 031 319 433 237 461 229 002 434 1 312 857"
Sig. (2-tailed) 462 218 LT 171 056 314 041 3 592 056 RE 000
il 20 20 20 20 20 20 20 20 20 20 20 20 20
BETE Pearson Coralation 197 161 a7 120 084 325 -008 -AT4 -.050 383 312 1 572"
Sig. (2-tailed) 404 497 105 614 724 163 74 463 836 086 181 008
i 20 20 20 20 20 20 20 20 20 20 20 20 20
BETS  Pearson Corelation 301 408 243 463 531 231 227 -038 080 321 857 5727 1
Sig. (2-tailad) Lk 074 302 040 016 328 336 873 738 RL: 000 008
il 20 20 20 20 20 20 20 20 20 20 20 20 20
** Correlation is significant atthe 0.01 level (2-tailed)
* Correlation is significant atthe 0.05 level (2-tailed)
Correlations
ccz20 cc cc22
CC20  Pearson Correlation 1 027 =273
Sig. (2-tailed) G048 243
M 20 20 20
CC21  Pearson Correlation 027 1 258
Sig. (2-tailed) G0y 272
M 20 20 20
CC22  Pearson Correlation -273 258 1
Sig. (2-tailed) 243 272
M 20 20 20
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Correlations

DD23 DD24 DD25 DD26 DD27 DD28 DD29 DD30 DD31 DD32 DD33 DD34 DD35
DD23  Pearson Corelation 1 224 137 G547 217 5507 678" 339 694" 6147 -011 288 552"
Sig. (2-tailed) 342 566 00z 357 012 001 143 001 004 865 217 012
i 20 20 20 20 20 20 20 20 20 20 20 20 20
DD24  Pearson Cormelation 224 1 448" e 521" 198 A28 164 -.052 140 668" an 12
Sig. (2-tailed) 342 049 004 018 408 600 480 827 555 001 183 638
i 20 20 20 20 20 20 20 20 20 20 20 20 20
DD25  Paarson Corelation 137 448" 1 475" 730" 243 303 464" 280 171 324 042 ATT
Sig. (2-tailed) 566 049 034 000 303 A4 039 232 470 164 859 455
i 20 20 20 20 20 20 20 20 20 20 20 20 20
DD26  Paarson Corelation 6547 g1e" 475 1 RIS 214 320 333 401 266 271 133 5407
Sig. (2-tailed) 002 004 034 000 365 A57 152 079 257 247 576 014
i 20 20 20 20 20 20 20 20 20 20 20 20 20
DD27  Pearson Corelation 217 521" 730" REI 1 .009 143 198 097 16 .260 -188 .282
Sig. (2-tailed) 357 018 oo 000 a7 549 407 585 626 269 426 229
i 20 20 20 20 20 20 20 20 20 20 20 20 20
DD28  Pearson Correlation 5507 196 243 214 008 1 305 175 308 343 297 482" 408
Sig. (2-tailed) 012 408 303 365 a7 KL 461 185 139 203 031 076
N 20 20 Rl 0 0 20 20 20 20 20 20 20 20
DD28  Pearson Correlation 576" 125 303 329 143 305 1 564" 774" 882" 027 225 174
Sig. (2-tailed) 001 500 194 157 549 R 010 oo oo 810 340 462
N 20 20 Rl 0 0 20 20 20 20 20 20 20 20
DD30  Pearson Correlation 339 164 4647 333 196 175 5647 1 656 414 189 192 009
Sig. (2-tailed) 143 489 kL] 152 407 451 010 oz o070 424 418 969
N 20 20 20 20 20 20 20 20 20 20 20 20 20
DD31  Pearson Correlation 594" - 052 280 401 0a7 309 774" 656 1 598" - D64 181 125
Sig. (2-tailed) 001 827 232 079 B85 185 000 002 005 790 445 599
N 20 20 20 20 20 20 20 20 20 20 20 20 20
DD32  Pearson Correlation 514" 140 171 266 116 343 582" 414 598" 1 043 156 129
Sig. (2-tailed) 004 555 470 257 626 139 000 070 005 858 512 588
N 20 20 20 20 20 20 20 20 20 20 20 20 20
DD33  Pearson Correlation o 668" 324 271 260 247 027 189 - 064 043 1 487" 088
Sig. (2-tailed) 965 001 164 247 269 203 810 424 790 B56 030 71
N 20 20 20 20 20 20 20 20 20 20 20 20 20
DD34  Pearson Correlation 288 EXEl 042 133 188 487 225 182 181 156 487" 1 210
Sig. (2-tailed) 217 183 859 576 428 031 340 418 445 512 030 375
N 20 20 20 20 20 20 20 20 20 20 20 20 20
DD35  Pearson Correlation 552" 112 177 5407 282 406 174 009 125 129 088 210 1
Sig. (2-tailad) 012 638 455 014 229 078 462 980 589 588 711 375
1 20 20 20 20 20 20 20 20 20 20 20 20 20
** Correlation is significant atthe 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
Correlations
EE36 EE3Y EE38 EE349
™
EE36 Pearson Correlation 1 308 338 BES
Sig. (2-tailed) 86 445 000
M 20 20 20 20
LL]
EE37 Pearson Correlation 308 1 T 428
Sig. (2-tailed) 86 000 060
M 20 20 20 20
w =
EE38 Pearson Correlation 338 791 1 438
Sig. (2-tailed) 45 .0oo 029
M 20 20 20 20
L1} L]
EE39 Pearson Correlation BES 428 488 1
Sig. (2-tailed) 000 060 0248
M 20 20 20 20

** Correlation is significant atthe 0.01 level (2-tailed).

* Correlation is significant atthe 0.05 level (2-tailed).
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Correlations

FF40 FF41 FF42 FF43 FF44 FF45 FF46 FF47
FF40  Pearson Correlation 1 649 &417 273 124 127 130 285
Sig. (2-tailed) .002 014 244 601 504 585 223
N 2 20 20 2 2 2 2 2
FF41  Pearson Correlation 4G 1 810 5447 303 306 244 487
Sig. (2-tailed) .002 .000 013 194 REL] 300 430
N 20 2 20 2 2 20 2 2
FF42  Pearson Correlation &41” oo 1 A1E 240 222 105 085
Sig. (2-tailed) 014 .000 004 308 347 660 71
N 2 2 2 20 2 20 2 20
FF43  Pearson Correlation 273 544 B1g" i 407 5495 347 72
Sig. (2-tailed) 244 013 .004 075 006 134 A6
N 20 2 2 20 20 2 2 2
FF44  Pearson Correlation 124 3013 240 407 1 834" 727" 014
Sig. (2-tailed) 601 194 .308 075 000 .000 053
N 20 2 20 2 20 20 2 2
FF45  Pearson Correlation 127 306 222 595 CErS 1 852" 138
Sig. (2-tailed) 594 184 347 008 .0oo .000 559
N 2 2 20 2 2 20 20 2
FF46  Pearson Correlation 130 244 105 247 gar 851" 1 a7
Sig. (2-tailed) 585 300 660 134 000 000 108
N 20 2 20 2 2 2 20 2
FF47  Pearson Correlation 285 187 085 72 014 139 371 1
Sig. (2-tailed) 223 430 721 468 953 558 108
N 2 20 20 20 20 20 2 20
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Correlations
GG443 GG49 GGA0
G348  Pearson Correlation 1 &78 f24”
Sig. (2-tailed) 008 003
M 20 20 20
GG49  Pearson Correlation A78 1 403
Sig. (2-tailed) 008 07a
M 20 20 20
G50 Pearson Correlation 24”7 403 1
Sig. (2-tailed) 003 078
M 20 20 20

** Correlation is significant at the 0.01 level (2-tailed).
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